10

15

20

DESCRI PTI ON PI GVENT DI SPERSI ON, RECORDI NG | NK, | NK
CARTRI DGE, | NK-JET RECORDI NG METHOD AND | NK-JET

WORHOORDIYNG APPARATUS Techni cal Field The preseptT/JP2006/325667

invention relates to pignent dispersions that exhibit

s?perlor plgnegt d'sp5§ﬁ§§¢?§&§f§5 K un?er Iong_term
storage, recording in j et recording,

and al so i nk cartrld es, ink- h recordi ng net hods and
iPG Mt Nl SIS B s RESQT DN G N En CARTRIDGE,

Recently, ink-jet printers have become w dely used by

 VINK BT REGORDING MBTHOR ANDYINGSJETREGORDING

cost, and al so color printers printable on regul ar

paper have been activel x ppARATOd he rarket. However,

it is very difficult for ink-jet printers to satlsfy

all of common properties such as color

reproduci bility, endurance, |ightfastness,

'naggidfﬁlng roperty, non-feathering or non- bleedlng
diechmagek Figblibl e-face printing and di scharge

stability, thus inks are sel ecti.vely -enpl oyed -

consi d®hiengré $get iavénpicapesldies fmplgmﬁﬁdisﬁersmns that .

applicatiions. The inks for ink-jet printers are

¥RiGR! &Y Qﬁﬁﬁdg edl ‘1st?<g£‘ts%81ﬁ9§r51{x§&‘éﬁl$h§%erm ‘

yes or grrent _
storage, recordlng inks suited to ink-jet recording, and also ink -
cartridges, ink-jet recording methods and ihk-jet recording

apparatuées.

'Baékground Art

Recently, ink-jet printers have become widely used by
virtue of lower noise and rélatively léés running cost, and also
color printers printable ‘on regular paper have been actively put

into the market. However, it is very difficult for ink-jet

- printers to satisfy all of common proper'ties such as color

reproducibility, endurance, lightfastness, image-drying property,
non-feat‘hering 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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such as glycerin to prevent clogging. The colorants
are usual |l ydyes in view of superior color-producing

wee@perdyl and stability. However, |ightfastnesBCEME006/325667

wat er resistance of inages formed frominks containing

are.rel a or. eci fical
ASERRLTETOR PHRGEST bl hro TREDHE A Spie e i $2 Blicy.
paper, althou h |t may be SOnevvnat i mproved on
dbawexesdlightipetness 8nd W@ takasinbaner) oddmages formed
I nk-absorbing |ayer.- In order to solve these probl ens,
feceninls cohtainiig \dyesears dehgtiveks indweiobeerSpecifically,
i nvestigated in which pignents, in place of the dyes,

$Hehwate P1rd @tiétsxteeggggt Pag %’@"sdié:ﬁh@ﬁ‘ﬂi@aﬁggrﬁ%% regular

nicronize wth sur or dispersants and

PRl S poRed Al %Fé‘eﬁ%gvﬁ%ﬁiwaﬁ?v?@t bR

eJection stability by way of -micronizin ani c

phniatt xedondang paper diavisiganBtiayk-gbsgg ms ayegs

usi ng specific dispersants. Patent Literature 3 - ,
di scl ogasomter bk -sotte ithiesusp ruplenspersdamtlor gatrimative
pi gnent and an anioni c di spersant. However, it is

r@EQ?&i ¢nkQ KA ¢E %&Flﬁ’%&? gﬁt@&gﬂeﬁt}ﬁch"ﬁ&&@hﬁ’g" in

herr - nary si zes regar of any dispersants
irther e it is ¥d|ff|cult to edu ib k
PAREF Gfdhg Bt SHERAT OTBRGIEMEoRE 88 FAY op hlge
W t hout degradi ng. col or tone. FurthernDre I n_cases
wirer mipromed wiheruriactants psvkispesFants andydigpersed
are enpl oyed, there exists a problem
into media such as water.. Patent Literatures 1 and 2, for

example, disclose methods for imprcving ejection stability by
way of mici'onizing organic pigmen't's:into' a barticle diameter of
50nm or less using specific ’dispersa.n'ts‘. Patent Literature 3
discloses an i_tik'-jet"ink using a specific organic pigmen:t anci an
anionic dispersant. o

However, it is impOssible to,‘m‘icronize ‘organic pigments
into 'i)eiow their primary sizes regardiess cf.any 'dispersant's.
Furthermofe, it is very difficult to reduce the particle size of
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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that dispersion stability of pignents is inferior,
pignents are likely to coagul ate with aqueous sol vents

WO 20o7nko51 | n caseswhere pi gnent di spersants of PCT/JP2006/325667
| ower - nol ecul ar wei ghts are enpl oyed, the

dispersi.bility.,is. likely to,be poor,due t:o hi r
RS Preiant i Rt ol T sRIRo M O FLPRE agen
problemthat printed matters fromthese inks are .
emspknied, dilte Hovpexsihibiny desiikelnée hmponatdie to higher
resi stance. Since ink-jet recording requires stable

- diedehiige offpipnke wit dpéeé ssibhem el heneltexisbzaise aoproblem
i nk-jet recording heads, it is necessary that the ink

kRatYPrihtem maktdid bkl e Benk® MHeYihdh @cilhitifofEscratch
of the i1nk-jet recording heads. In cases where inks of

di spersed or gani ignments are utilized for ink-jet
-Fségﬁ%ai“r?ﬁ, aﬂgvﬁeg‘??rg%s&@lnﬁ%n stability of pignents

may be degraded under |ong-term storage i'n particul ar,
thus t Réneedalksjafgreesgling: remubresps gt $lselarigeael 1ok
cl oggi ng of ejection nozzles of ink-jet recording .
deagde toy frvan-2£jpent i nokzzia s inksjpacreddndinigehe hlle, it is
printing iss suspended for a |long period, nozzle

GleRagE A8y ithalt 416 Yk 406G FroRh 11 IFi LAViGKETRE toKSying at

may deposit within maintenance devices such as nozZl e
PaRBerbaT dPe i ruEhan et Buts dBS R, IhdrRBRoy BaRb Rk of
printing is tenporarily suspended or nozzles are
disppraed organihpigmpatioarewditiged| forkinlojeh recardinsg,
blank in printing docunents, there often occur
roeod ver g (Silsphréﬁon stability of 'lpigmenil;s may be -degraded
under long-term storage in par:t'iculér, thus the re‘s‘l.iltir_lgi
coagulation of pigfnents may lead to’_élogginé of ejection_nozzles
of ink-jet recording heads 'or‘noh_-ejecti'oﬁ of inks. Especially
wl;en the prig_tiﬁé is s_usp'jende»d for 'a'lon‘g period, noi?lé
cloggiﬁg is 4li‘ke1.y vto occur, and the .trh.ick“e_lneid inks‘|'may deposit

: Withiﬁ maintenance. deviégs éuch as .nl(.)zzle. cabtps'lor“ sucti'.on tubes,
which ptossibly hindering tile function of mainteﬁa-nce deviCes.
Furthermofe, when printing is temporarily suspended or
nozzles are stopped for a short period due to blanks or a single
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
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printing failures or intermttent discharge-failures
due to distorted-injection direction of ink droplets.

WaA007/07295he ot her di spersing met hods of organi BCT/JP2006/325667

pi gment s, so-cal l ed surface -nodified recording inks

GRS LM SO Bt Bl PRI B i

pi gnent-particle_ surface into_throphiIic Wi th
Paepmats arewsabludisnprsed owpthsag daprersant, by way of
hydr oxyl ‘group, and the like. As for black recording
im&difying thappgmerstopaaticée ssunfhacantodiydwspledidbenth -
bl acks have been devel oped in which carbon bl acks are

$haBb y‘fi'gﬁ'ﬂ%}r@g%rbw Y1 8o SPEIFHAY gr&Yp MAY d@bxyl group,

i ntroducing ophi I’i ¢ ' groups on thé carboh surface.

I n i tj.on,. f.or .i.nks of cqlor .pi ts, so-c¢alled
and gg%-]ﬁgai f?%%f86|b(l?c%irg%ﬁﬁaénﬁ&€‘é‘%g§§ﬁ Gar g%’ed in
whi ch the col or pignents are stabli di spersed with no _ .
sosprlledrrurfag ifieidecarkem fdaekadin Y¢ deenederalorped in
inks typically lack scratch resistance on regular . '
pelpish earbledildaickd gtossabhpdispersbd,eptitisert dpgsrsant,
wat er resji.stance. In order solve the problems _ L
] . o . r. n -

I PR AR Pucld b PR ACIERAA opltind ShrbDK, surface.
arti,cles are goated wi.th.a resin. In accofdance with
TRcRAd1iPBpaSator Wke ORI PIR ot GF LS 0

coated solidly by the.resin, dispersion may be stable
sorface ongdpaed swlandigmee ot e baivenbeenrlqvalppadyimparhich
i mproved, however, it is : . ,

the color pigments are stably dispersed with no dispersant.

' Howéver, these surface-modifievd recording inks typically lack

scratch resistance on regular paper or dedicated gloss paper,

and represent poor water résistance.
In order solve thelfproblems déscxjibed above, there is

proposed an ink-jet ink containing microcapsules or emulsion .

- where pigment particles are coated with a resin. In accordance

- 'with such a proposal, since the pigment particles are coated

solidly by the resin, dispersion may be stable for a long period
and the ejection stability may be improved; however, it is
expensive and difficult to make the dispersion particle 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

4
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expensive and difficult to nake the dispersion

particle dianeter into 150nmor |ess even pignents
woneaohvozopr i mary particle dianeter 50nmto | OOPQEIR006/325667

coated with the resin. Patent Literatures 4 and 5

descri be a proposal.jn, which acol orant nay be provi ded
olTant makheprpkide d M th A AR mE G P AR e fiameter
particle size distribution by way of depositing a dye
@t at weifoumi gegtodlensizel distrHestigndbyeaycobdengsiteng a
wi th an organi ¢ conpound having an ionic group, and

tdye 6856 thienguetalcer @hinstan daddesi dhdathdmeohting € with an
inks. In accordance with this proposal, water

ggggﬁgg&@a B np%amgwimgg@{ﬁ A nld KR e Yelshit Gir2d

tness te 0 be Inferior to

the inks utilizing dyes, thus the,resulting i pks are
cRToRApERR e MithzEl e tkIehankion 11 ACCordRRefarigh
di spersants are utilized for dispersing pignments or
phgsreroposal awed earre st s tan ea may e hl;am)rr@pm%l ¢empared to
resin may be added to inks in order to conpl enent the
iakk @fildher dyesi Bbaree randiklstfhatfbss @sndlsaicbe inferior
however, it is typically inpossible to obtain

wever, It is typically [n obtai .
(e VR, 13 TR IR0, KRETLIEERAR e i ng

wat er - di sFers' bl e resi ns are proposed; however, the -
WARBPTPREI & e I AFEURY USE- | nsufficient  since the
printed resin partictes on recorded matters may easily

di sper ds snch, watcasesgeihere dispersants'are utilized for
dispersing‘pigments or‘ pig;nent is;rfaceis are’ treate(i to be
‘hydrophilic, a resin may be addéd to inks in brder to
complement the lack of water resis‘tahce and:scratch res‘istance;
however, it is typically impo'ssiblle to ’obt‘ain Sufficient_ water
resistance when water-soiubleA polyr“n.er-s‘are utilized. ‘ For this
reason, mefhods using water-dispe‘rsiblé i'eéins 'ax""‘e proposed;

- however, the water resist.anée' 1s st_ﬂl iAnsqufi(::-i_envt since the |

: 'print.ed. resin particles on recorded matters may ieasily disperse
into water égain.

Recently, composite pigments are proposed in which an

organic pigment is 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

5
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Recently, conposite pignments are proposed in which an
organi c pignent is coated over inorganic pignent

w@anriotes. When i norgani c pignent particl es ofCEIRN006/B5667

to 50 nmare utilized as a core material, it is
possi bl e .t o obtain & col grant pignment. of Jess than
BB PRI (B8 Ag 1E0% B KRETaRct 83 Dpi gnont
(see Patent Literatures 6 and 7). Conpl ex-pignent
nmplexwigmeant celommin af d Octnedr erbpary mmensially
al ready. ‘Application of these conpos t e pignent

pardil £bRsalse gaby .nt Applicatiopesf thse apen @b sive pigmend
as disclosed in Patent Literatures 8 and 9. However,

?pfaf%?cle@rﬂgoﬁaiﬁtdobm&t -ei&f\m]k@!a% ﬂs%_opf?gé@éd fgrsoaqstcm@sed

Inrerior I Spersion sta Ity 1 n particular under

RPabFRf ARG 0T Yt | oS vl e Ry

containing no fixing resin. Ink conpagsitions .
PaEma i RgTEedenalap & ulifen fpmpthednievordagpsreionmn

i nk -contai ning a pignment. and a water-dispersible resin
ditapélisedni pardtaiannntaclosgderm Paderge hintdeimd wifécient
10; an ink containing a pignent- dispersed in polyner

3@! | P&&@k&ﬁ@é Si00 s@FafeNRb8IstiattR! ¥PheiA&S T #fters

closed in Patent 'Literature 11; and an ink using an
Carseat T PAraRE PISFREFETT | n addit on there
exi st many proposals:-with respect to addition of
pol ynmednki epepositignsrcatitdning repipsvare pksmgroposed, for
example, an inkl contai-ning. a pigﬁent -alnd a Water'd'ispersible
resin dispersed in water as disg.losed in Patent Li_térature 1.0;.
an ink confaining a pigment dispers’e'd in polymer emulsion
dispersion of a water-insoluble resin as aisclosed in Patent
Literature 11, a‘n(ll an ink? using an 'ellnullsion’havinvg a s.pecific
film-formiﬂg te;nperathre as di.sclovsevd i'.n"Pa'.ltent Literature 12. '
In addition, there ‘exiét' maﬁy lproposais‘ with respect to
'addifion of polymer dispersants 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.

6



10

15.

20

ability of the conplex pignment particles as disclosed
in Patent Literatures 9, 13, 14, 15, 16, 17, 18 and

wdo7hmeoshese proposal s, pol ymer dispersants aPEI/JP2006/325667

expected to enhance the fixing ability. However, these

Yt br- AKORREREEN el B E TR S e AN LGB s 2

t hough the scratch resistance may be sufficiently )
iPAgpaatd dagrensdpngihat saprexkihat isperipe ndgmewriedispersion
currently as a pignent dispersion that can exhibit
supbilicy widyElinglitepal storagdadideicbydimgdnk), apgrthéning.
storage; a recording ink, containing the pigment

‘éh%&?{g%@ﬁt_JiEgErQ@ér%@éﬁﬁtr%‘%@h@s@@ﬁ'biroé}ection

stabi ity wt t d clogging at printing, that can
e durabi.li h, as

PRI  (RRLThe0s Ft B o

hi gh-quality images w th superior color tone on not
SHipy rieximageddnsabikitygusdpas watenresistageearngaper
and that is suited to ink-jet recording, and the

18 ledfadtheshinth DQcea. provilder higlksydality e a gds wdth
recordi ng at homes and offices, aqueous inks are

%x@ieg%é Yol Ld£6G 4 Bt @ﬂ; Bagfshen. 'y@é&rdiﬁigﬁ%gg@wﬁ

oforants, humectants such as glycerin, wett gents
9 B b eb AL P oo nd
recordi ng of aqueous-inks is fixed typically through
pbemedated tethniedogrpseous inks into recording media,

As for inks for fhe i-ﬁk-jet. récordilng’ at homes and offices,
aqué'bus inks are typically utiliied that are 'blasv.ed on water aﬂd o
contain colorants, humectants such a:s glyceﬁn, wetting agents
to control per"meability into"recording’ pép,er,"surfactants and
other optiona\l‘- aadifives;

The ink-jet re'cdrding of'aqueous inks is fixed typically

- through permeation of the aqueous inks into recording media,

’theréfore, dedicated ink-jet recording paper has 4been developed
that‘ is provided 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
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therefore, dedicated ink-jet recordi ng paper has been
devel oped that is provided with enhanced

wabwontabi | ity, fixing ability for coloring conpUIRNE6E325667

on paper surface, and protection ability for the

ol oring FQ gnentsJ However, the dedi cate jnékﬁ?ﬁ1
Earingl BB TDE MARY Plelesiun SR ealeear (ich,
production process involves nultiple coating processes
suféicipnpdam gk avg laiidopsre gilan paprep 16 1fke sisgd catrrently.
paper in ternms of recycle abilitybecause of containing
many prlicessgndarc papearat sp reasemsiscinfesidf ik enttsorbeddlity
qual ity on regular paper is desired currently. The

G186 s BRBEt alR’ £5 $RkSp é¥Yoehl £hcd Ko AlSOF B RS |detd(>)icated

and | ess assistance in ink performances conpared t

dedi d ink-j di ng. p her.ef q h A )
SRR o nbreaRSE RPN et ARSI A ChapEr s in

(1) occurrence of feathering, (2) occurrence of .
Feeend g opsyegeAIPRORT GFS gb}@pwrrqmge pEdeathering, (2)
col or devel opi ng property, (5) reduction of water . .
nesustence of (eededgc(8bmedfictioghdf desisitpntd), rédhction of
reduction_.of gas resistance, (8) reduction of fiXxing o

_QE)‘%’FmexreléﬁﬁnéFBQW?E;J{?,UQ&D P8 4 BlopfPf W@ r! f(&kﬁstdﬁcé,s(@ . |

i nportant t'o sofve these problens in.order to carry
out, the ink-i recor.di n the regul ar. paper.. In_ .
Feductroh B D ER GRS Havd basn EIEh QB Fopistance, (8)
I nk-j et inks_through=inggo¥ ment of , i
pedmeshioniiod fexsiHprpperand(Yr showr throwgh of igrk, and the
particle dianeter. The pignent-dispersibility has been
ilikpg.ov & it hrp@ttantpto¥ohe these problems in order to carry -
out the.ink-jet 'recdrding' on the' regular 'papber.

" In recent years, pigments have been often used for.
ink-jet inks through improvemeﬁt of 'pigmentjdispersibility

and/or micro_nizatioii of‘p'\article dianieter. The

pigment'-dispersibility has been improved through improving

- self-dispersion stability i.e. imparting hydrophilicity by way of -

‘surface modification such as oxidation, sulfonation, or graft

polymer‘izaﬁon on pigment surface in addition of conventional
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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self dispersion stability i.e. inparting
hydrophilicity by way of surface nodification such as

woxiodat2osn, sul fonation, or graft pol ymeri zat i BIT/4R2006/325667

pi gnment surf.ace in addition of conventional pignent

di,spersion using, surfactants and{or T - sol ubl :
RS Digmete B ane SRrRD oA 5h8be i ¥oiBkdoscrh BEuin
(5), (6) and (7); the concentration and col oring

sRsperwheve nmigmemts predgidasmalozaatsnitets spogtant to
those of  dyes, and also the ejection stability,

le@vithn & ihRrésesitsbicbldy dandloemdintpersd peliahibiftyt hdn
pi gnment inks are inferior to those of dye inks. . Thus,

R 6RYES HIEESs RhATEN DAL ISR ERafidl18] AThAmbir b
inportant to enhance i nk density, col or devel opnent,

and reliabiljty.. ILln order to address these probl eps,

Ak tetarar it inki Aro P ToRestel TRAL SPATRG? CRRTpelymer
proposed that contain colored polynmer particles, in
partidesainamiticvlnnenpolsyestad pelyeastayomuinyl base

pol ynmer particles (see Patent Literature 20, o
poly Redrephrticles dsee @dtentThéie apuep @@ RoaNEatPass -

I nks contai ning a col orant-including resin dispersion,
i 90 Gl d B8 Cq{}&rs%nfe)gg os A é‘ﬂ@gﬁﬂéhsas inks c\%ltaining a

wat er - 1 nsol ubl e, aqu di sper si resin. en color

or gani c, pi ts are. used as .the.col orant, the inage °
gerr A nel R e Er g AEh SRRIEPY AP VR IGRdde colorant is
conventional ink formulations on reqular paper are A
snphlrded inca thater b s@livdiena guson twqmbﬁ)e g65ubl e When
di spersants. Heretofore, control of ink perneability
icoler bhgapdPplighamts are used as the colorant, the image

density and the color reproducibility under conventional ink

formulations on regular paper are superior to those of pigment

inks with water-soluble dispersants. .
Heretofore, control of ink permeability into the paper has

been investigated in order to reduce fe;ithefing ahd bleeding, to

- enhance printing density and color development and to suppress

'shoW. through. A'supei"pgrmeable ink-jet ink is commerci:ally
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 commercially available of which

9
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been investigated in order to reduce feathering and
bl eedi ng, to enhance printing density and col or

walewelmesent and to suppress show t hrough. A PCT/JP2006/325667

super-perneable ink-jet ink is commercially avail abl e
which the surface tensi I S,adj usted | ow, 35
ek opa a1 o R s AR Nffp Fetgby o
effectively reduce the bleeding.and are easily dried
Sho Wepeir re ap i AN tormandt AR Heholdihe inkn surface area
deficiencies as feathering, |lower print density and
lofwdre paipet, &lalcht yhayOaffeleeivillyelowerndeathering, increase .
sl ow perneation ink is also conmercially avail abl e of

i 60 ST TARE chES U8V el Sp AINHS LA ttgn & ShoWN m

hereby to sl ow perneation into paper to hold the

i,nk on.,surface area of the paper, which may
sPrags

vely | ower feathering, increase print density
and col or develggnent, and to reduce_show t hrough.
Howevetlowneerotke lpaarepermeapilidyrderen desae kankably
the-drying ability after printing on the regular .
phpedryiniabiksyldfteg printieigonotlad iregudhr ffagerg thus
ability and/or bleeding between colors in cases of

UL b PR Pldilitioh eYifTh OlaBilRSCaREAN B1Bedihe

conpl ex ™ set ~been developed and utilized in~

B ks AR CApEr ALePINEP SR BBt ed KO B
thereby to assure inmage quality. However, in cases of
dbebe e rsidemn pra womnglazsimly soitoa pdessadevaloprd and
F1)1(?crilli(z)2dlisri which a sloﬁ'pe.rmeati;)n ink and a supexs'permeableA
ink are combined to suppress t}ie blveqedvihg be.tv;reeri colors
thereby to vassurAe image quality». :H(Swéver;"in.cases of
double-sided printing using slovs}-'permééi‘;ion' iﬁks, a per'iod 18
re'qﬁired to V\(éﬂlit‘ iﬁ];-dryiiﬁg after prihting, which deferiorate

productivity of the double-sided prihtin‘g; A printing

- apparatus is also commercially available which is equipped with

a devicé to heat paper before and after the printing- in orde’r_ 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

10
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required to wait ink-drying after printing, which
deteriorate productivity of the doubl e-sided printing.

woRqrioTwsng apparatus is al so conmerci al |y avardEli2e06/325667

which is equipped with a device to heat paper before

38 hiecbi e REY i xbPE 1 SHARSE BEERN 49

appar atuses suffer from enl arged and conpli cat ed

A 8978 vad b Yna s Pae vie n hiod pﬁgngn‘élrsgysmem@r%ﬁﬁ i$ onal
heati ng devi ces, which dimnish advantages the
d@mahdgdsuoéu'ppk'ejsetclbggh{gliolﬁgmﬂsihﬂeadhesé"or example,
proposal s, ink-jet inks have beeninvesti gated

Wﬂeqlttsutewawréwa‘i§cl&)@ewﬂﬁbidki%la§ UEl bedSrd vBEGR d

qua Ity Prevention of In -VISCOSIty I NnCrease 1S

emanded.t o ress.clo - of noz ead

TaRaveor bRnEHERDRE i S 0 B A e o Te SRR 1o fi¥es e
can be prevented by way of controlling -
digemterychanggdnitathelosy shree timpsscamgaring after to
di amet er-change into below three tines conparing after
befosd obadeandapsioigeeraeitn afiiaksofwo rtit dsvvhérdtes .

"t her eby naklng pi gnments suppress the ink- spreadlng

%&‘&Euﬁ%l g et Eﬁgg?@égltl’lepirxﬂgléﬁﬁeg'dgﬁ hey 1hﬁ£§9es

on reg tent Literature 23 |sc oses an
i’(? i n i ch.resi da gﬂoratlng vol atlu?

et hardiyerradups g aHF" HARES\AB EGEN §T HAPCT-
the residual is below:.10 tinmes of the initia
vi scos Pagenticvidesnturaed dksqlgs@ﬁ@menkaumwlg(ZQ eaddual
thus also likely to -
after evaporating volatile contents in the ink is a l1qu1d and the

Vv1sc0'31ty of the res1dua1 is below 10 times of the 1_n1t1a1 viscosity.

However, the ink is one containing a 'dye thus also likely to
provide poor image-quality regardless of higher reliability.
Patent Literéture- 24 disclose’ls'a-n\ ink in which the

viscosity-increase is below 600 times comparing after to before .

~ water-evaporation at 60°C. ‘However, the ink"i-s also one -

'contéining a dye thus the water resistanée is stiil -insufficieﬁt in
spite that réliability 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
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provi de poor image-quality regardl ess of higher
reliability. Patent Literature 24 discloses an ink in

wokioch7whe vi scosity-increase i s bel ow 600 ti NBSI/JP2006/325667

conparing after to before water-evaporation at 60C

e andiaterade ol Re o Ra PR A AP f PRt AR "

reliabili ty as well as durabi I@éy are {ntended to
sHEsessa soludent togobre peamS |%q1é4b5dnytﬂatrms pittdase
Literature 25 discloses that an ink with a viscosity
ebnbaiwind pifarentss aHpmaprdmttdiis ity denreoi mdsdies no
hi gher quality. This literature disclose that a

- m 92 ﬁlﬁﬁwy@ﬁn@%ﬁ pﬁrfﬁ}'@'rs@% %tafeBdy tof pdiHehts, that

vaporlzatlonve ocity and to arrange VISCOSIty

TSR LAY 1ol L SRR RO P S

pi gnents. However, this literature includes ng
d@@@m%ﬂgo@nnlqjeﬁ@@lﬁshéﬂdﬁaﬁlﬁd@rengﬁ]@ sizgsi flthpugh it may
pignents, that is, the ink rmylackrellabll|ty under '
bengeligbie afs&epyaéeamtdepefaﬁl 24 lousj.ecti on heads
and/ or nozzle sizes although it may be reliable after

preserwad HQQCIfl‘B%dZébEQé” $t ifhedessatPed @Q@Yﬁgh"hs'&sny | )

necessary to -use VISCOSIty |nks in order
ur.e h| ual it tin der .higher v Io
SRRAIR Proly W dsarelhid ' (e EE il S e Bigh R
h-vi scosity inks.: Patent theratures 10_and_ 11
g@még@s a@matqvbhﬂ@flt is difficult to assure reliability of

high-viscosity inks.

Patent Literatures 10 and 11 disclose addition of

water-insoluble resins into pigment inks for improving image

quality. Patent Literature 26 disclosés that images on regular
paper can be improved uéing an ink in-'which the ratio of
pigments to resin emulsions is 1 : 0.1 to 1:1 and the average =

particle diameter of coloring ingredients is 0.3 to 1.2 pm. Such

inks containing resin emulsions may suppress feathering

through loWering the bleeding, however, are likely to lack
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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wat er -i nsol ubl e resins into pignent inks for inproving
image quality. Patent Literature 26 discloses that

WO pmgemR9sn regul ar paper can be inproved usi ngP@NIR2006/325667

in which the.ratio of pignents to resin emulsions is 1

» 0..1.to 1 1 and theée average rticle diangter of
aditioRpt naraliient o R PRANLSAmAL] Hoffplr, the
contai ning resin enulsions may suppress feathering
rrbghjhityonkthesge in&spiscldBe iy torkmetdl ungatipfactoyytand
lack relirability as ink-jet inks due to insufficient
it tegiem dgasq i ylitPdsfiarsuffipienemeill. | Pawiitabitdtature 29
Patent Literature 27 discloses an ink-in which a

[leQS: j d Ot ; [ he, | ;
mgaosb@%%y%@?%gerﬁqfgfgéhgg&%gnb%rﬁ@@rﬁmeypb%?é of inks

tenperature to C or nore, Paten

Li t t 28. di scl I pk inywhich. th ticl
- GPRIBIRANE AR BaP SERIR Sl ST IAE TS AN e tRSheolo Rifyols

However,- the reliability of these inks is likely tqo be
sonthinang fiver getmpye dndlnaxyli gegye f@ad ayrgsin eémulsion.
insufficient still. Patent Literature 29 discloses .
iSqukoveke e nidnt preixhii big lewer i draneh byliby idse refgulakpaper
containing a pignent, saccharide or derivatives , A
| ’ -cant aini . . X '
oS B0 pRIERLRIEAR fodhBbl (R bt R A B i,
l.ower reabi |ty into regylar er.and are L ;
SPOBERHIEY iAnd o g Parattn ek i bt g P liscloses
fixing ability and drying period, Patent Literature 30
ainsthbsensastingof enwiader g sppraiblet vesiai apdrai bl e
resin and a sel f-di spersible pignent in which the
solf-digpatsible ipigindnt on B4ch the solid content is 1.0 to 16%

| by mass and image quality is ixﬁproved on regula’r;p'aper. This.

proposal may lead to higher water resistance compared to those

containing dyes; however,-image supporting property may be
insufficient with respect A:to marker pAensb often utilized for
regular paper.

Furthermore, many investigations have been made

regarding to viscosity increase 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
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by mass and inmage quality is inproved on regular
paper. This proposal nmay |ead to higher water

wo e@retance conpared to those contai ni ng dyes, PODIR0@325667

i mage supporting property may be insufficient with

respect to markgr, pens_ of tilized for reqular .
SRRRTAr Bahdier nhPe D hemg aDuneddnisl Pansictrt YeEtplaingd
regarding to viscosity jncrease along with
sbrpugboearillarn absasptiefepresente dibypbusasnW aghpurn
resin enul sions are added to inks. For exanple, Patent
formndaimasd 2RedniEllr i shé odecoskyf ahreul et e Dsmriface

whi ch viscosity-increase i s not. so significant in

$BhkforPfa BEQ‘I&OM@Eoﬁ%teéﬁglé%eW&f paPdrgna inks is
resin capable of formng mcelle aggregates. However,

t hese osals suffer framlower .i.-nage alityrdue t.o
FROBEFT S B RS hes I en Lo TREGRILLEY o i tert Literathres
pernmeability onto paper can be expl ai ned 't hrough
SZpanda? § nuiepesst 2 ddrtieprelspabist lop t alcahohaiiilephers
formul a; and the higher is the viscosity, the |ower -

sttd ankstehbighe ABALE cohee hts $n aondeacto amglirevieet ween
paper and .inks is required to achieve sufficient

@ggmmw&meey, %hé@é'qm;p%a@; T B3 PHORAFEr image

Ition o yval ent al cohol' al kyl.ethers into.inks
of higher splid-centents in order..to. inprove -
Borauib e 2 RBREDERY netmepPo bt PREFY Srhere the
| ower image quality due to insufficient perneability
viseeedby inGaeasehav bilecldy sglidneortanisingrqaseashe sol i d
content increases. - ‘ ' - 3

It is publicly known that silicone surfactants and

fluorine-containing surfactants can enhance permeability even . .
in a minute amount and their employment has been

investigated in the art. For example, 'Patent Literatures 34

and 35 propose ink-jet in]f&s with ﬂuoi‘ine'containing -

surfactants; Patent Literatures 36 and 37 p,ropdse' inks with

- pigment dispersions and fluorine-containing surfactants.

- Patent Literature 38 also proposes an ink, with a viscosity of no

less than 5 AmPa-s, including a fluorine-containing surfactant
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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It is publicly known that silicone surfactants and
fluorine-containing surfactants can enhance

w@aomezsl ity even in a mnute anount and theiPCT/JP2006/325667

enploynent has been investigated in the art.: For

A TRMI T e S

theratures 36 and 37 propose inks with pignent
debpdisporgoanpigmeatsne- cont ai ni ng surfactants.
Patent Literature 38 al so proposes an ink, with a

Vi scosiPtateaft Ditelrastire any épﬂﬁase,PahmiwAip@gicmtion
fluorine-containing surfactant and a pol yner enul sion

&Rﬁﬁe Qﬁpﬂj '%Ye Copgqgsgaéﬁlcles and wat er - i nsol ubl e

har a) Y so oring materials. However, these

E BT ohale Rt ohiasn hAe Ll Arge- PE°PRSHRPY curt “to

attain_favorabl e hue at gggher %nent contents, ~and
al so t RateatdkitegatyrarceAAINRi #§0208B2BY arre

likely to be insufficient in cases of self-dispersiaon

pi gnenPateBatEiterhtties at:ufe- A-Ndapdne661Rat ent
Appl i cation Laid-Open (JP A) No. 09 263720 Patent

S iy o PRz ekt e
L5627 o LSS oy A R 02552
Patent Literature 7: JP-A No. 2002-161221
, Patent therature 8 JP- A No 2003 49096 .
Patent therature 9: JP- A No. 2003- 55591
’ Patent Literature 10: Japanese Patent Appllcatlon
Pubhcatlon (JP- B) No 62-1426
Patentﬂ;therature 11- JP-A Noi. 55-157668 |
Patent L.it.eratnre 12: JP-A No. 01-217088
Patent Literature 13: JP-A .No.}»2003-49096
Patent Literature 14: JP-A No. 2003-105229
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
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No. 2000- 191972Patent Literature 2V JP A No. 55-69464

Pat ent

‘Litera L?rt‘?nfgf‘ﬁ\rﬁsa

I.ter

6 25500 98803000 SRPORR: or at ur

24: Jp-A No. 09- 111166 Patent Literature 25: JP A No.
2001- 282025 tHattennture it dPeA 28o. 9-A3RI7404- 332774
Literature 27: Japanese Patent (JP B) No.
286749Patent Literature 27: Japanese Patent (JP-B) No.

Pat ent
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Patent Literature 29:
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'Patent Litei‘ature 32:
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Patent Literature 36:

Patent Literature 37:

Functional Pigment Technology, by CMC Co.,
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Patent Literature 33:
Patent Literature 341

Patent Literature 35°

P'ateht Literature 38:

JP-A No.
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Non-Patent Literature 1: Applied Expansion of

Disclosure of Invention

Ltd.

The present invention aims primarily to provide a
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Patent Literature 28: JP-A No. 04- 18462 Patent
Literature 29: JP-B No. 3088588 Patent Literature 30:

wa RoA0NOS1 2004- 35718 Patent Literature 31: Jp-PCDIR2006/325667
2004- 99800 Patent Literature 32: Jp-A No. 2004- 155867

Patent Li,terature 33:, JPrA Na.. 2004-203903 Patent  .q-
FEBeRALBATSIRR S, 2R DAbRS e ot A REar T Pahility
jp-.b No. 2667401 Patent Literature_ 36: JP-A No.

ovnder) bonge harensteragdiad deeos¢ing pnk, Nsingotize piganent
Patent Literature 38: JP-A No. 2003-226827 Non- Pat ent
dispesdiveahd #pitleidetb xkagesimmrorilifgnthaoreathibitsrent
Technol ogy, by CMC Co., Ltd. Disclosure of Invention

| EQ_%eﬂre%&e%ﬁFecitmfl?_@%wﬂi% RBitROLUTE A Y l8gRIRY) PBovides
api gnent di spersion’ that exhibits superrior dispersion

stabilit nder l.ong;ter torage; a_recording, ink

- BB S e BiSRs ROA KRB Sy SREE A Wader Rt age and
recordi ng, that exhibits excellent ejection_stability
Wighidastness anddgrmys bagbuanalityniggageqiwHhsppepepcolor
durability such as water. resistance and |ightfastness,
aodefor mpthogly dedicdted ragasling hapeogeut ads@ont sogular
on not only dedi cated recordi ng paper but also on

i&)%%félrg:?l?%ﬁ;ﬁjr%}&?iaé@ &@ﬁ%rﬂf@ﬁe@ﬂ%é Dok T ﬁﬁoffglkljt
recording method and an inkjjet recording apparatﬁs.
The present invéﬁtion aims sechdarily to provide a
recording ink that affdrds- super’jér imaige quality oﬂ regular
| papei‘ with no inkless void and:With higher ilrnage_-.d'ensitsf, qoior_ .
saturation; durability such as Water :resistai'ﬁce and
lightfastnes,s; and represents exAcell_ent' drying property and
beading on g_lf)Sé i)dper, s':uperior dryinglvelocity apd hi;gh-speed '
printing,. aﬁd appropriate ejection stabilli"ty' from nozzles; and
- also an ink cartridge usiﬁg fhe reéorcﬁng ink,’_ an ink-jet
‘recordiﬁg method and ihk-'jet recording app,arat{;sv. :
These objects can be attained by the present invention
described below.
In a first aspect, the present invention provides a
pigment dispersion, comprising a pigment, a pigment dispersant,
a polymer dispersion stabilizer and water,

wherein the polymer dispersion stabilizer is an
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recordi ng nmethod and an ink-jet recordi ng appar at us.
The present invention ains secondarily to provide a

wo smontfy | nk that affords superior inmage quakdT/yP2006/325667

regul ar paper with no inkless void and wi'th higher

PR PR G AR RO P e BRI TR H S B, e

excel | ent_dryjing property and beadi ng on gl oss. paper,

4@E€¥4kﬁz rbelfvel ocity and hi gh-speed printing, and

appropriate ejection stability fromnozzles; and al so

an ink cartridge using the\recording ink, an ink-jet

recj?ding nmet hod and ink-jdt recordi ng appar at us.

Thege obj ects cap-e atTarred by the present invention
[

- desdri bed low\ In a first aspect,éﬁhenpr S
i nvgnti on provi dgs a pi gnert -di sper st 8H ‘E:E”rrgﬁ sing a
" pi gnent ig di spersgnt, a pol yner di spersion

stahj |®Zer ang”“wat er®© whergin the pol yner dispersion
stabilizer is anal pha-ol ef{ nf'mal ei ¢ anhydri de

copol ymer expressed by the fornula (1) below Fornula
(I').in the formul'a (1), R represents an al kyl group
and n is an integer -of 30 to 100. Preferably, the acid

val ue gf M@f@hamacdlgf LRSI ANRNUIGA SARRY WIRT n is

is 100 t o 400 ngKCH
an integer of 30 to 100.

Preferably, the acid value of the alpha-olefin/maleic
anhydride copolymer is 100 to 400 mgKOH/g.

Preferably, the alpha-oléfin/maléic a‘nhydril_dve copolyvmer_ ,

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

aqueous solution, and the alkali amo’u‘n.tl_in the alkaline sqlution _
oi’ in the alk‘z‘ili.né aqueoﬁs solution is no less than tAhAat
correspoln(iing tov the acid value of‘f}ie él.ph‘.a-olefi‘n/maleic .
anhydride copolymer.

.Preferably,' the pigment is an organic pigment, or a
complex pi'gment of an 1norganic 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 al pha-olefin/maleic anhydride
copol ynmer is used as a solution in an al kaline

waeloah7dm or in an al kal i ne aqueous sol uti on, BETJIR2065/325667

al kali amount. in the al kaline solution or in the
al kal i.,ne_ a ous,sol ution,.i s.no | ess than.i.hat .
25, SgGhaT o Ty tire an qUpH I8 R ielst, Silicf particles,
al pha- ol efi n/mal ei c anhydri de copol yner. Preferably, .
phunpingnpatrticde anitomyaride paghiHes, sror hyylpaxade particles
pi gmrent of an inorganic pignment coated with an or.ganic
aingireit oxflefpemabtles. t he organic pigment is one
sel ected from pht hal ocyani ne pi gnents,. qui nacridone
Pi gMenp.o @l ,q%o?%@%:e% R PBHILHt ier@ﬁ@roqbia{ioﬁige

|

I norgani c pigment pa es aré at | eastone selecte

OB SSRGS Sh0e ) % BRI S ot 10

hydr oxi de particles and tin oxide particles.
PpeX®rably, the pigment dispersant is one of anionic
surfactants and nonionic surfactants having an HLB .
val ue Preffrdlly?GhePanebesagblpartidle ditanager ixotofltlee
di aneter D50 of the pignment dispersion is no |arger

%F%&eﬁgd%eﬂs@?g%tH&ﬁﬁ?é@f‘%ﬁa& hgoPrgsent invention

a record ng ink,  conprising a pignent |,

di Sp?f fllloz{]ngt"ahsecrr Ialé‘,)ggc&bt(}\llt-:‘e’p'reserllt_inven"cion provides a

recording ink, comprisin\g a pigment disper_s’ion described above,
a.surfactaht, a water-dispe?siblei rlesin, %1 humectant and water.
 Preferably, the surfactar}f 18 pﬁe of si‘lliconel éurfactan'ts.
and fluorine-containing surfactants. |
Preferably, the water-dispersible fesin exhibits a
filvm-forming ?‘billii:y. after‘fprinting- on a.:recordling medié, and

has a minimum film'fdrming témperatu’re of no higher than

- 30°C.

| Preferably, the h:um.ectant is at least one éelected from
glycerin, diéthylene glycol, triethylene glycol, 1,3-butanediol
and 3-methyl-1,3-butanediol.
Preferably, 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
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a surfactant, a water-dispersible resin, a hunectant
and water. Preferably, the surfactant is one of
wa2dor/omeel surfactants and fl uori ne-contai ni ng PCT/JP2006/325667

surfactants. -Preferably, the water-dispersible resin

exhi .bi a,filmformng ability after printing on a
r”égo]rsdjiﬁa ]‘n{edi a, and has a mininumfilmform ng
tenperature_of no higher than 30 C. Preferably, the
hunect &ntstill apotheraspest skhe presentomvantaen provides a
di et hyl ene glycol, triethylene glycol, 1, 3-butanedi ol
aadoBdimesf bhiyk; conphvinged astPi af tcabdyspétrmble colorant,
recording ink further conprises a pH adjuster of at
LeRsite P spelE A 1R0rd M AhGAHOL t AN 8T wltke! | met al

hydr oxi des, ammoni um hydr oxi des, phosphoni um _

hydr oxi des and ,al kali netal ~caybonates, and _pH of the
FLor drHra Uy ater Tl she SEbRY Bl G T epbime bl
present. i nvention provides_a recording ink, conprising
gispersonathat spmpEses H PLEMEdilorapigment dispersant and
wat er - di spersi ble resin, a hunmectant and water,
wheoBimet E spetreiodisspbilizdt,e col orant is a pignment
“di spersion that conprises a pignment, a pignent

di sper $aBty AYth & RILYERLi oW SPANSIQT & gl | zer, the

pol yner di'spérsion stabilizer 1s an . ! v
2l pla- o §1 4 AL P81 £ DAY USpSRRSleE TR, SXRLEBE LAY
formgla (1.) below, or ~at mixture of the alpha-olefin/maleic
aﬁhydride copolymer aﬁd avt leas'.t..one of st‘yr‘ene/acry‘lic
.copdlymers, Water'solubl-e poly}irethéne resiﬁs .an'd_ ,
W’ater;solﬁble pollyester resins,

the cqhtent of the humectant 1s Z(jlt.o 35% by mass 1n the.
recording in-kJ~ the. solid cénteht of the Water'dispersiblé resin in
the ink (A)‘énd vtlile solid content of the i)igment in the
- water-dispersible 'coloraﬂt (B)- sa»tiéfy. »a rel_atiqn with respect to -

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

s/ ’ A _ N
" |
2\ /K R Formula (1)
O O @]

in the formula (1), R represents an alkyl group, n is an

AN
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w®omw7/07295t yr ene/ acryl i c copol yners,

formula (1) below, or a m xture of the

al pha-ol efi n/ mal ei ¢ anhydri de copol yner and at | east
wat er - sol Ukt BJIP2006/325667
pol yur et hane resins and wat er-sol ubl'e pol yester

r.esi ns ontent of the humectant is 20 to 35% by
ﬁﬁi%g%"%%?f%mi ng ink, the solid content of the
wat er - di spersible resin in the ink (A). and the solid
cont eningftithanptheemspiests kBe Rresend; dy@ndippeprovides a
colorant (B) satisfy a relation with respect to their
ratondiny BhkokotprisBngFr ndst 4 [Wwater-diep éxmiblé aoldyant,
R represents an al kyl group, n is aninteger of 30 to

%O@-a_t!ap'(ﬁtsblelrsm%t PELin2SP%im e b0 PLEERa tbRveENt i On

provides a recording ink, conprising at |least a

2 o U A af e AR T LRI b fih B ™

colorant is a pignment dispersion that conprises._ a i
digperiioanthat semmiisedias pegsiedd apdor Holgmen despersion
pi gnent bears at |east a hydrophilic group on the
suabHieewynd behaves as a sel f-di spersible pignment of
wat er-di spersibility or water-solubility in the

g?;gpfgggﬁpg‘éﬁgﬁf s 418 A XWd%ﬁQﬁﬁéngBupl on the
surface and behaves as a self'diépersible pigment of |
watey-dispersibility or:vs‘rater-solubility in the absence of
dispersant, |
the polymer dispefsion sitabill_izer 1S an

alpha;olefin/maleic anhydride copolyiner expressed by the
formula (1) below, or a mixture of tilé albha-Olefin/maleic
anhydride cog‘olymer anAd':at léast. one of styrene/agrylic
copolymers‘, water-soluble polyurethane" fesins an‘yd
water-soluble polyester résiﬁs, |

| tAhe content of the humectant is 20 to 35%' by mass in the
recording ihk, the solid content of the W.ater-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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al pha-ol efin/ mal ei ¢ anhydri de copol yner expressed by
the formula (1) below, or a m xture of the

wabphazosef i n/ mal ei ¢ anhydri de copol ynmer and aeCt/&866/325667

one of styrene/acrylic copolyners, water-soluble
polyurethane resins and wa er - sol ubl e pol yester
resifns, the content of thelhumectant is 20 to 35% by
masg in the recordi the solid content of the
the ink (A and the solid
Ln tlhe wat er -Bospaiki 0)e

fy a relgtion with-respect-to their
ratilo é ,Formjfla (1) in the formula (I),
R repreésents @n al kyI’ group, nn is an integer of 30 to
100. Preferably, the entire content of the

wat er - di spersi bl e col orant and the water-di spersible

ent of the
col ar ant

‘resinis 12 to 40% by nass based on the entire

recording i nk. Pref%é?bby the mass average nol ecul ar
wei ght iBfthenformpha e P8 S et SRyl yd eS xu b wéran
is no higher than 20000. Preferably, the

ahpbge ob€fdtodl(.c anhydride copol ymer has an acid

val ue of 100 to 400 ngKOH/g, and is used as a solution

in-an gl legl | 0g1yS ol bﬁ'ﬂlféf c@ﬁt@ﬁkahtﬁ% RAYEPUB spersible

soI ution contail'ni ng-an kal I anpount. of no | ess; than
?tr:ﬁ?tr re%p&rl]dl water- dlspers1ble resin-is 12 to 40% by mass

based on the entire recordlng ink.

Preferably, the ﬁasé avexfa;ge moieculér Weight of the
alphé-olefin/maleic anhydride (‘:“opolyAmer 1s no higher than »
20000.

Preferably, the alpha-olefin/malei(; anhydride copolymer
hés an acid yélue of 100 t:o 400 mgKOH/g, and is used és a
solution in an alkaline solution or an al‘k,‘aline aqueous solution
containing an alkali amountl of no lesé than i:vha't'correspondin'g_-
to its aéid value. |

P'reférably, the pigment dispersaﬁt is one of anionic
surfactants and nonionic surfactants having an HL.B value of 10
to 20.

' Preferably, the nonionic surfactant having an HLB value
of 10 to 20 is one of polyoxyethylene beta-naphthylether,

polyoxyethylene laurylether and polyoxyethylene
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toits acid value. Preferably, the pignent dispersant
is one of anionic surfactants and noni oni ¢ surfactants

whaoorngsn HLB val ue of 10 to 20. Preferably, REEIP2006/325667

noni oni ¢ surfactant having an HLB value of 10 to 20 is
ane_of | voxygt hyl ene bet a- napht hyl et her,
58V§%§§/§ﬁﬁ%’g§h7%ur yl et her and

pol yoxyet hyl enest yr enepheny| et her . Preferably, tae

wat er - |r§§%¥%]i’b1,et)i¥€é§1ﬁeiré wRersablporosiy a5 omgsphpolyester
pol yur et hane resins, acrylic resins and acrylic

sekbigneo lyastath,a rende $ hes, i eriyhuor € 51ms hadnaagylic silicone
tenperature of the water-dispersible resinis no

heghes, AhanR0mintefhar adhy-folREnBUERhRPAL L Pe B theast
one selected fromglycerin, diethylene glycol,

i et hyl |..1.3-b di ~tethyl -
WA RGPS Bespta St WBRE AR R006 ™ i ur ¢ ner

conprises a surfactant, and the surfactant conprise
ot | eadiredneakisl, dheohuimoniant 1% sndeash ona salastaddrom
fluorine-containing surfactants. Preferably, the .
gégcednnglietkyhewse glycshogiieyhyplerte gby&fl, iR8-lsutdn@diol
and a surface tension of no higher than 35 mN m at

236 stmhethivi!1,8phbgheasPECt . the present invention

provi des an ink cartridge, conprising a recording ink
descri ?’%’%f&bﬁ\)’&,it@le&recording ink further comprises a
surfactant, and the surfactant comprises at least one selected
from silicone surfactants a‘nd ﬂuolrine'c.ontaining sui'factants.
| Preferably, the reéording ink has a viscésity of 5 to 2.0 |
mPa-s at 25°C aﬁd a surface tension of no higher than 35 mN/rﬁ
at 25°C. |
In stil‘l\another a.si)ect, the p’résent invention provides an
ink carfcridge, corﬁpriéing a recording ink déscribgd above in a
container.’ -
| in still another aspect, the present invenﬁon provides an
ink-jet r’ecolrding method, comprising at least an ink ejecting
step, wherein a recording ink described above is, in the ink
ejecting step, applied a stimulus to record an image through
being ejected.
Preferably, the stimulus is at least one selected from

heat, pressure, vibration and light.
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container. In still another aspect, the present
i nvention provides an ink-jet recordi ng nethod,

weowponiosng at | east an ink ejecting step, WhePEI/IP2006/325667

recordi ng i nk described above is, in the ink ejecting

st ep, pl . a i.mul us to co an imge, .t hr .

pei o oRoetiLliaRePhpE AR thE el TR ub Y Bides an
one sel ected from heat, pressure,. vibration and . .
npgpiety ?ﬁ“é%rldllpga%BPﬁé?f‘é%;p‘é%’@lprﬂﬁ’él%ﬁéaéﬁﬁti%éﬂl‘iedﬁ‘?tlng
provi des an ink-jet recordi ng apparatus, conprising at
leatt waretaik ajrecordingnink, deberibied aboeedsdbygtheknk
descri bed above is, by the ink ejecting unit, applied

@j8¢iimy WAt 0npFHRH0 3imEUR {FOLHY B Nd aBleChRigh
Preferably, the stinulus is at |east one selected from
rﬂ)%% reeﬁgajre, vibration and light. In still another
aspegt JPhe present i-nvention provides an ink recorded
matter, conprising an jmage formed from a recordjng

ink defaeferabhbdhe shimules dp & thlpartdeuemsetretes framt

di spersion according to the present invention ,
demi; ipressarp] gnkerdtioa phdneghtdi spersant, a pol yner
di spersion stabilizer and water, in which the polyner

di sper $host it 2RbthéfasipecNtRe PRl inVdMi6hCprovides an
anhydr.i de copol yner "expressed by the fornmula (I

qg C{éc%%%e%b&vaet'te;r,hgoﬁl%r}tils{]r?é Ia%nimage formed from a

recording ink described above on a recording medium:

The pigment dis’pers‘ion acc.ordin;g to the present
invention comprises a pigment,' a piéinent dispérsant, a polymer‘ A
dispersion stabiiizer and water, in which the polymer dispersion
stabilizer is an alpha-olefin/maleic anhy&ride c_opolymer‘
exf)fessed by the formula'\'(l) describédabove. The coﬁbinétion '
of these ipgredieﬁts may improve d.isperslioh stabillity of the
pi_gment under longfterm'stolrage, thué the.pigmbent dispersion
may 'be utilized as' a colorént for ink-jet recordiﬁg.inks in -
particular. V

The recording ink according to the present invention, in
the first embodiment, comprises 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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of these ingredients may inprove dispersion stability

of the pignent under |ong-term storage, thus the
w@mmeTwsdi spersion may be utilized as a col orEw/JH2006/325667

ink-jet recording inks in particular. The recordi ng

|nk acc ing. to t resent_invention e fir

bt REthe Cigme nldiSpRESHn, alrer dth to dhe Plerepfi ng
to the present invention, a surfactant, a
Wavention peraslis et eiegtaon stakbidy awithewt heedr clogging at
recording ink according to the present invention may
btrimtingh duitgh 1pydia Fable O alges withsnip edisper sieanresistance
according to the present invention, excellent ejection

ghﬂbjb' inleYa 964Ut tlﬂaf ¢t Qadiig aﬁag@wie}gfa%mné color

ura e I mages W erlor wat er resistance and
‘Lightfastnes n gua i mages ,wi t h, f avor abl
o8 o Bk %ﬁyn@?gmf%ﬁda%‘f%{ b PRUGT &y PlepErEBiA
al so regul ar paper. The ink cartridge according to the
pape&nt invention contains the inventive recording ink
of the first enbodinment in a container. The ink

cartri @he ivly caetaplyeoptiatding tio ithiezgre fexit piven tios
etc. of ink-jet recording processes. The recording by

UShit {nsI bhe 1%%en'h$@§'e'ce+‘(llﬁ§ét1flkdtgpt 3f1 It SRR Went in

excel | ent ej ection stability  wthout cl oggi ng at
Recsiaifles: antht g FAuEBEe BN i S“@‘fp&ll?% e
with favorable color tone on not only
for prlnters etc. of ink-jet recordlng processes. The recording
bsf use of the ink in the ink cartxfidge may bring about excellent_
ejection stability withouf head ‘éloggiﬁg at printing, highly ‘
durable images \;vith superior water'fesistan’ée and lightfa_stneés;
and high quality images with favoréblé é(;lor tone on not only
de‘dicated'recgrding papeif but also re'gular paper. |

Th'e 'invelntvive ihk-jet recording apbaratus qomprises. at
least an ink electing unif that appliesl ener_gy» .tolthe inventive
'recor'diﬁg ink of the first émbodiment to record i'mages through
ejecting the recording ink. In the ink-jet recording apparatus,
the inventive recording ink is applied energy and ejected from
nozzles thereby to record 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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dedi cated recordi ng paper but also regul ar paper. The
i nventive ink-jet recordi ng apparatus conprises at

wo emsh7an i nk el ecting unit that applies ener gpCT/oPie325667
inventive recording ink of the first enbodi ment to

TN SN e AL

recording ink is applied energy and ejected from
rezeréing pandrybus alsedregulgggeapretonsequent | vy,
printing-may be carried out with excellent ejection
st abi | Mle Whirbavivd ¢akl-jel aggonding mgeko day hprissnetl
with high durability such as water resistance and

b ¢ ' . ¥ p 3 ; . _
16ASE Wb pck BLa (el dbyibEnaran bo hvora ive
kRS dBETEH HB ot eotrnt T FerardimaRen ih¥Sugh

el ecting step that applies energy to the-inventive
redeotiaignthe mecofding inkr stInfbedindsiet recorboeimethpss the
through ejecting the recording ink. In the ink-jet

nacendive reebFdihg 1Ak isnyppliedee riecgy dintd) efédteidsfrom
appl i ed energy and ejected fromnozzles thereby to

[R50 6s ik MRIERy (OPSEAHE My esP" | BbhRgqTRADE. FRNHiAY may

out wth exce?’I ent ejectionm stabirlity wit

Beo PR Lo 0T Wl SYomenEisort A, 1A IS Bt it

quality images wth favorable color tone may be forned
shoggnpnimagedimayeble fecovedt mgthdpeh Burakibisyramh as
Fé?:teerr. resistance and light‘fastnes.s, and= high qualitsr 1images
with favorable color tone may be fo;'med on not only dedicatea :
recording paper but also regular p‘a'pver. '

The ink recorded matter accordin'g to the present
invention cor_xzprisés an irinage formed from the inv_entﬁe
recordin.g inlk of the first embodiment o‘ﬁ"a i‘ecording medium.
The iﬁlage may be formed oﬁ the ink feCordeJd matter with
excellent ejection stabilify without héad cloggin‘gr at printing,
highly durable with superior water resistance and lightfastness,
and of high quality with favorable color tone on not only
dedicated recofding paper but also regular paper.

The inventive recording ink comprises at least, in the

second embodiment, a water-dispersible colorant, a

water-dispersible resin, a humectant and water, in which the
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The ink recorded matter according to the present
i nvention conprises an inage formed fromthe inventive

wo zoontvsy i nk of the first enbodi ment on a r eROY/HR2065/325667

medi um The inage may be formed on the ink recorded

matter with ection sta mnth t head
53 dinar s feer i np SR ERr PR SO Rbr
wat er resistance and |ightfastness, and of h| gh
goENHyesia RigMeRtald PISHIeAt diRersanicAngm polymer
dedi cated recordi ng paper but also regular paper. The
diyeatdiva sedaliiery thekpobmaer shspatrsicanstabilizéhés an -
second enbodi ment, a water-dispersible colorant, a

Eﬁ SeFDeih Rlig a{ﬁﬁ_{yﬂnd?e RUPBE} Akl @ﬂ%é’@e‘ﬂrb%ﬂt‘he

I ch thewat er-di sper3| bl e Pgrant IS a plgnmen

vg%‘glefs' i @p%)o'rpiveeso% PARbhr e DU e e

nmer dIS erS|on stabilizer is an
allpﬁa ledin/m ataisi anhndyiie aep@bpv@leynfemdea@plf%@mwf

the fornmula (1) described above, or a m xture of the '
atpfmm’lae&yh/crmhﬁﬂgnwfwdwader@@rbnbywolyndeahahe‘a&tsins
one of styrene/acrylic copolyners, water-soluble

Rl WatkhanA ubes! én;ta ?Eiexﬁ'zégfnssoﬂ}i’éﬂcgn@@ht’%?tt?fe

resins, the cont humectant 1s 20 to 35% by

s in the recor i nk, the id cont.ent. gf the
%Setﬂe?%ﬁ%tpb%&%bwegﬁég.bﬁ Fiadthen the (og TRtk .sg1y golia
content of the pignent in the water-dispersible
eontenhof the watpsidispergible TSI th theside {A) @ndshe

ratio (A/B) of 2 to 8.
solid content of the pigment in the Water dlspers1b1e colorant

(B) satisfy a relation W1th respect to their ratio (A/B) of 2 to 8. o
The inventive recording ink'édmpriseé at least, ig the |
third embodiment, a Water-dispersibl‘e’célorant, a
water'dispers‘%ble resin,‘é: humectanti and water, in which the
Water'dispérsible ‘colorant 1s a pigment;d‘ispersior; that
comprises a pigment and.a. plolymer dispers_ién stabilizer, the
‘pigm‘énf bears at least a hydrophilic group on th‘.e surface and
behaves as a self-dispersible pigment ofvwater'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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The inventive recording ink conprises at least, in the
third enbodi nent, a water-dispersible colorant, a

wowen7essper si bl e resin, a hunectant and wat ePCT/IR2006/325667

whi ch the wat er-di spersible colorant is a pignent

di t hat . ' _Pi t d a |y
BPLERFEIRANS AESIHT A Wi T rOHiE BELrosTaf fesar the

hydrophilic group on the surface and behaves as a )
sentent 9idhs buanestannis 8P B biyspeassi in theyresording
wat er-solubility in the absence of dispersant, the
pokythe sbls@eositentsdfathd weter-dispersible resin in the ink
al pha-ol efin/ mal ei ¢ anhydri de copol yner expressed by

g&g RS tmgaséﬁa &ﬁﬁ%&hﬁ%@@gﬁgma& £ Mgt a%eiafditsgt%rsible

ha- ol efin/ mal ei ¢ anhydrid opol yner and at | eas

ong of s ene/ gcryli ¢ copol rs, ) .
Shferni ] PaEuY A sefafie® et hetinacldectheis Tafia (A/B) of
pol yester resins, the content of the humectant is 20
2ot88% by mass in the recording ink, the solid content

of the water-dispersible resin in the ink (A and the

sol i.d @@t eedorafinighinlpiofrehid sé o de ek iaid dintpalisndhe may
colorant (B) satisfy a relation with respect to their

P B0 B, EESSGEES b g i
O A PSP UL 0 250 0o,
durability such as water resistance and |ightfastness,
dwvarababtsarls asxweteenestitpineg prdpdehyiaginassadint

on gl'oss paper, : : - o ,

represents excellent drying proplerty anfl beading on gloss paper,
supei‘ior drying velocity and high-speed printipg,‘ and
appropriate ejection stability from nozzles.

The inventive ink cartridge cpntaips the inventive
recording ink\‘of the secori:d or third e'mbvodiment in a cdptainer.
The ink c'aftridgel may be appropriétely’.ﬁ'tilized fqr printers etc.
of ink-jet recording Aproce-sse's.- Thé vr('ecord.in.g' by use of the ink .
in th’é ipk cartridge may bping about superior image qual.ity on
regular pap.er 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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superior drying velocity and hi gh-speed printing, and
appropriate ejection stability fromnozzles. The

WO event29ve | nk cartridge contains the inventi VEBCT/JP2006/325667

recording ink of the second or third enbodinment in a

container...The ink cartridge may be appropri atel
ﬁ?‘fﬁ‘ﬁ'nz%?f fike BFitHie §laettt8.rgbf i%k-j et pPecgrdi ng d

processes. The recording by use of the ink in the_ ink
cartri ddee hmyentivegindooet reapEing appRya tasatemprases at
regul ar paper particularly with no inkless void and

W ddt Ainghek elevigagdenst that agipdies @nerglyi ttithe inventive.
durability such as water resistance and |ightfastness,

gg&’o h g SRE e e SEEGhHEIY tHId Beh S PRRELY t3NFkcord

adi ng on gl oss paper, superior drying velocity and

hi gh- speed printing, a appropriate.ejection . . .
S fgaTehaiaooings fie AREOFRIASd ey b PRcivkrdet

wi th highclearness like printed matters. :The inventive
rereyding appadatysapbarimvien tivegecesding inkakt apiliatk
el ecting unit that applies energy to the inventive
e@edpdi Mgdigjkctdd fhemsao onkk sothé by tenfeedir feimh a gos.
record i mages through ejecting the recording ink. In

Jnd 'élﬁﬁxr %ﬁ%%é‘&gdgﬁeath%uﬁriﬁ@ & bloWfedy %’ﬁor image

recording i hk i's appli energy and ejected from

ROEAL 6 ! B EESHAh TSR RSE Tk SR an

regul ar paper particularly with no inkless void and

with higlter insggedgpptivs colepsgtusatinmt ¢ vpability such as
durability such as - : . ,

water resistance and light-fastne"ss, andlmay represent excellent
drying property and beading on gloss paper, superior drying
velocity and high-speed printing, and appropriate ejection
stability from nozzles, thus images ﬁra’y i;e recorded with high
clearness like printed ma':tters..

The inventive ink-jet recording niéthod comprises at |
least an ink electing steﬁ thét appligé enexfg&- to'the inventive
recor'diﬁg ink of the second or third embodimentﬁ to record -
images t'hrdugh ejecting the recording iﬁk. In the ink-jet
recording method, the inventive recording ink is applied energy
and ejected from nozzles thereby to record 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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wat er resistance and |ightfastness, and may represent

excel l ent drying property and beadi ng on gl oss paper,
wapenT20fF1 dryi ng vel ocity and hi gh-speed pri ntPCmJIP2000325667

appropriate ejection stability fromnozzles, thus

i mages_nmay. be recorde L th . high_cl.earness |ike

St HaeRars b drehaRPrOes ARUS R Bpr ey excellent
met hod conprises at |least an ink electing step that,
Agping ronargy. 28d thaadingAn; §lo ssdRap e nguP AKLOFF dFHid g
second or - third enbodi nent to record images through
&jedotitiga b chigdeepdedgpiimiingnankdeap pkepeia teeemediomg

nmet hod, the inventive recording ink is applied energy

%@Qb?ﬂieftfﬁgmf he7LNAZ IR 1 epRRYmy HBGYIBrdBBgRSth high
Consequently, the recording may bring about superior

i e quality on regul ar, paper particularly with no
icﬂ%&gsili)’ik&ygﬁﬂl% 4 tﬁﬁgr i mge density, color
saturation, durabiljty such_aswater resistance and

| i ght f dhenemeentive reepréed fnadiQie P BYRT1gR§iofya
property and beadi ng on gl oss paper, superior drying
vetoeding anedhimghas deedgpfonetgbyatict appenpivieatecording
ejection stability fromnozzles; thus inmges my be

F &5 Oele WekBnhi &P (AL EREAEESdIh KR tPT T EIn Bt &Fre dThE

inventive ink recorded matter conprises on a recording

nmedjum an i mage forned by the i.nventive,recording jnk
Habier QRasRAIEr RARTAAD AR HARD orBEIGE Vard Add With
matter on regul ar paper may be with no inkless void
highgrtimnage density, color saturation, durability such as water
resistance and lightfastness, and may répresent 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 régo,rded on the

recording medium with hi\gh clearnes:s like printed matters.

Brief Description of Dravﬁngé-

FIG. lis a SChematic exemplary view of an ink cartridge
accordin’g 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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hi gher inmage density, color saturation, durability
such as water resistance and |ightfastness, and may

WO ppremest excel l ent drying property and beadi FQr/an2006/325667

gl oss paper, superior drying velocity and hi gh-speed

o2l o810 hds i REREmALjE pEbRCLhRR BB AmcbPEIB: Ui ng

medium wi th high clearness |ike printed rratters Bri ef
Peniguynateen off Dndmknigt R rdingsappgehbhat i c

exenpl ary view of an- ink cartridge according to the
presenFIVEAE ia0Bech&n@tid endadgedheisd ithavicw mplihdy
ink cartridge of FIG 1 and its case. FIG 3 is a
SRR hcirﬂg'épflga'(f"gc%%ng t@@h!enéresent invexétion.
cartridge-nouanting portion an ink-jet recording
apparatus with its cover being opened.FIG 4 is a
schematic view that shows an entire configuration of
an ink-jet recording apparatus. FIG 5 is a schematic
&ﬂSérM@devf@\AﬂtaWaYllegéﬁpt &hel Jnwtdonan i nk-j et head
according to the present invention. Best Mde for

Cap ey Dpetiwn nvention Pignent Dispersion The
pi gnent di.spersion accordlng t o the present invention

CONpr i g ﬁ‘s@h ﬁ%rﬁrs r@i Q%ogﬂﬁﬁ’g(}%at[rﬁe pfi‘e ghyrrer

dlsperS|on IZG ter SO Ot

ti opal
vention comprises a plgment a pigment dispersant, a polymer

dispe'rsion stabilizer, and water, andvalso other optional
ingrédients as requireci.
Polymer Dispersion Stabilizer ' 

The polymer dispersion stabilizer may be
alpha-olefin/maleic anhydride copol&mer‘s‘ expressed b‘y the

structural formula (1) shéwn below._ '

/K' R " Formula (1)
O

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

of which the carbon-atom number i1s preferably 6 to 25, more
preferably 6 to 22, and the alkyl group may be of linear chain,

branched chain or cyclic; n is an integer of 30 to 100.
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ingredients as required. Polynmer D spersion Stabilizer
The pol yner dispersion stabilizer nmay be

w@bkphasosef i n/ mal ei ¢ anhydri de copol ynmers exprBSE#ER0mY325667

the structural formula (I) shown below. Fornula (l) In

the stgyctural farnul .,, Rrepresents -an al kyl
or oup. St Ehar de tftnbleis: b KRGS SpEo ¥ mear firegsed
to- 25, nore preferably 6 ; o 22, and_the al kyl group
baythe sgructweal fermiha @) aventvpieadiy, 8t ropan itemperagure,
an integer of 30 to 100. The al pha olefin/maleic
ansylddi 2ied caao hprdil g dxpobss edtdwdfea st mlbt uTdle
formula (1) are typically, at roomtenperature, a

hd - 3 ir.d ' ' t , The
3?%#‘9 @m%xﬁﬁ?%g&%ec_ b ¥ houseed ﬁspbw&evy@ £fe BfeRlive 1

a-ole i ¢ ahhydri de copolynmers are effective

t t.abili.ze t di. [ hn_whi ch pi tS,¢
e PYTRE pigmc | dirRetieBy Rhidtis RRESRS dHfcbp gLy

stabilizing the dispersions is significant when the
Sinmly- &i sramsedai ndioccwartky dr iee edbrityfrar stalridizdngsthe ed
in an al kaline or alkaline aqueous solution in a :
dogple £310m st ixasi grli€i ldawibem ghanilpha -ole fih¢mallkad | ne
or al kaline aqueous -solution is no |less than the ,
alta)dN8 IyYe SOLEESRLRAIEH iR 4:01% 1861 he/ B UAKAN;
tk‘gg,al phg-p ef P%?rl;ﬁoe?c anlﬁyd‘{%e copa ymer . Th!e e
TR S TOR' S § M08 tnaPd e TRk 5153 B8 ntity of the
alkaline or alkaline aduéous solution is no less than the
alkaline quantity corresponding to the écid value of the
alpha-olefin/maleic anhydride copolymer.

The alpha-olefin/maleic anhYdridecopolymers can be
easily dissolved into alkaline or alkalihe aqueous solutions
under heating and stirr_irig. In some cases where the olefin

chain of the copolymers is relatively long, it may be difficult to’

di_Ssolve the copolymers and thus insoluble matters may remain

in the solutions; in such cases, the copolymers may be

effectively utilized through merely removing the insoluble
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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easily dissolved into al kaline or al kaline aqueous
sol utions under heating and stirring. In sonme cases

wonbere7whe ol efin chain of the copolyners is rECEIR20@1325667

long, it may be difficult to dissolve the copolyners

| ubl
BifohThAEIRR Loeh ALuStaRtabiRE, AibtnhaGigmine.
effectively utilized, through, nerel renDV|ng t he
Nigeetbyedrethanelaming 4 4mipe;2 @ttély &énpregaafedﬂ%and

" bases in the al kaline or alkaline aqueous sol utions

cheliuge al kal i ne netal hydroxi des such as sodi um
hydr oxi de, potassi um hydroxi de and Iithi um hydroxi de,

basi ¢ §yRsLaNE 631 H%’fﬁ?e%‘l’ﬁﬁﬁ%lefiﬁhﬁhl‘é’ma&hﬂﬁd%@e
i

nmor phol i neJal cohol am nes such as triethanol ani ne,

SoRnResS derite e rably b e BRI e morerraferably

val ue of -the al pha oIefln/naIelc anh dride copol yners

iL OphaeBE0amgKOIY/ a0 Wolwe prd el ae g edoan L0100
to 350 ngKOH g. When the aci d vaI ue i s below 100 .
KO /g t tige Solubiliiy yn anbdren s uffuéfenti anthemikadine
al kal i ne solutions, and when the acid value is above

ﬁ?g {IBESH5Gd w}kef?lt ga&ra PRYuDes disdw U0 AUKbH/g,

er viscosities o dlsperS|ons or dlsperS|on

AR b B SR e Atet Tle EReterag Misruber
Id?s;?éfsfl?);lzbdxyd?gggrstlgn stability may be degraded
The mass averaée meleculall‘ Weight of the
alphe'olefin/maleic anhydride c:(‘)polyrlners isbprefera,bly 5000 te ‘
20000. When tﬁe mass average molecular weight is less than
5000, the dispersion stability of pigment' disper.sions may be |
lodvered, and when the mdss airerag'e :m-olecular weight 1s more
than 20000, the solubility may be insufficient in alkaline
solutions or the viscositydn'la‘y be idapbroprietely higher.
| ’fhe polymer disp’ereion stabilieer may be 'properly
synthesi'zed. or commercially available; examples of those
include T-YP110, T-YP111, T-YP112 and T-YP113 (by Seico
PMC Co.).
The amount of the polymer dispersion stabilizers 1S

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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20000. When the nass average nol ecul ar weight is |ess

t han 5000, the dispersion stability of pignent
walz@per®sons may be | owered, and when the massPENE0@G#325667

nol ecul ar wei ght is nore than 20000, the solubility

may . be insufficient in alkali .sqlutions: or_the
PAELEdN aey o hengdeopritaf S ipgneP A pE) hrapass,
di spersion stabilizer may be properly_ synthesized or
sbamdfectapf diaparsiem stakyligafien was heseeghserthiee and
YPIIO T-YPIII, T-YP112 and T-YP113 (by Seico PMC

@chdn thizeaamumt i©moie thanyh@d mhidpebgimasst abktdjzet®on
is preferably 1 to 100 parts by mass based on 100

R4 { S P¥ 1888 qfueowrmgh%rmsw@it@@al §r ¢heS¥dtdmay be
content, nore preferably 5 to 50parts by mass. Wén
&$e amount is less than 1 part by mass, the effect of
&"€B&Fsi on stabilization may be negligible, and when
the amount is nore than 100 parts by nass, '
iPARmMgREt i on nay be bl ocked due to higher viscosities,
or the cost may be higher. Pignent The pignent is .
pr ef er ey pdgm@nit B8xp pé fprablyvdicomplexf pigme naf which is
organi c or- inorganic- pignent particles coated with an

CoPi ¥ bl ' ' th
SeaRePLAFERle B ELUER Ppsine pBLE LA ao

R Rae gt b B PaR B1ELO A PELLS i BheRY may be

prodqced by depositing a\ln organic pigment or carbon black on
inorganic pigment parﬁcleé, or bylmechlanochemicall'y mixing
and abrading an inorganic pigm‘ent aﬁd an i‘norgan'_i,c pigmer_lt vor_ _
a carbon black. The adhesion between the organic pigment an.d.
the inorganic pigment may be enhanced Sy disposing a laygr of
poiysiloxdnes\or organosiiane éom-pounds formed from
alkylsilanes therebetween as required. .-

Examples of organvic pvigment iﬁclude :;u.li‘lvine black as a
black pigment; anthraquiﬁone, phthalocyanine bzlue,
phthaloc’yahine green, diazo- or monoazo yellow pigment, disazo
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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and abradi ng an inorganic pignent and an inorganic
pi gnent or a carbon bl ack. The adhesi on between the

wo@e@aniwdspi gnent and the inorgani c pi gnent nmayP@BEIP2006/325667

enhanced by di sposing a | ayer of polysiloxanes or
or.ganosi,l ane conpounds formed from al kyl sil anes
Pﬁ%P@H%#ﬁ@&i°%§ﬂ$@§Hﬁ3¥d. Exanpl es of organic pi gment

i nclude aniline black as a bl ack pignent;

ant hr afxatentes phinhthedpsippenp Rigmenthanekydmicapper
green, diazo- or nonoazo yellow pignent, disazo yellow
pihg vanb cy i ime biae ann d phemil 2 ey e sheh eredfy@C jlc pighiant blue
qui nacridone, (thio)indigo as color pignments, and the

hiskg. 14¢F ,Qalwﬁ?unpgmﬁla@syf@ﬁﬂ?e,pﬁmesnke.

qui nacri déne pi gment nonoazo yell ow pi gnents, disazo

2 OB P B SIS St A B ATER. £ B fmen

ability. Exanpl es of phthal ocyani ne pignents include
eoppee dHht fal -origmens Qﬂauhgeaﬁ\é, dedi vagmant redrkedd, C.L
(C. pignment blue 15 :3, 15 :4), alum num :
phg inacyedild?, @rid gigenéhkeedEXO2PIRE. pigmueintacsd @06 C.1.
pi gments include C. 1. pignent orange 48, C. 1. pignent e

e B

G BBt A e IREERSSS "2y e Pl
Exan'?l I%Sxa?]];pirgsn8?§oggglzgvgre%ilg£e£itgsmiag%|s lilggll?aé C.I
pigment yellow 74, C.I; pigﬁlent iy(’ellow 109, C.I. pigment yellow
128, C.I. pigment yéllow .151, a;id theA like. |
'Exa‘mplesAof disazo yellow pigments include C.I. pigmenf |
yellow 14, C.I. pigment yellow 16, C.I. 'pié_ment,yellow 17, and
thé like. |
Exarﬁples of heferocyclic yel.low bigments ipclude C.1.
pigment yellow 117, C.I. i)igﬁlent yelléw 138,;-an'd the like.
6ther coloring pigments may be found in %The 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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- PAR&IC

pi gment yellow 74, C I. pignment yellow 109, C.I.
pi gnent yellow 128, C. |I. pignent yellow 151, and the

wo edon7@xanpl es of di sazo yel |l ow pi gment s i ncl ROBIKED06/325667

pi gnent yeI I ow 14 C.I. pigrment yellow 16, C.I.

pi gnent the Iike..Exanples: of . .
Retarocst | BFerelon o thenporERbiCHERRt Bpgtihes is
yel | ow 117 C . pignent yellow 138, and the |ike.
oreder aklyo T aRsprtpithor Whjtetn cased WhergHdecpigment is
Index, third edition, by Society of Dyers and

©ollsy icSl(Sr'e((ﬂ,%ﬁd"blaEkaiﬁH@&rﬁi: pilggnénos gaei gllpardblel s -
i nclude those of titaniumdioxide, silica, alum na,

caees%gfe d HPR YA o s "tbrb&(lbg%s?tte% Tiesep MM ary

used one oOr I n conbination. 'S preferred t hat

th t ticl h Ll
efOIB 8 ) 8% Qo %%g%ga‘ﬁ%ee%tﬁperﬁrﬁi%ﬁaﬁr% PRy f, no

col or of the inorganic pigment particles is preferably
mrerss phaanl 08rnphimere mr@g@,e&bb&hér@ PRenpi.gnent is to

be col ored, and bl ack i norganic pignents are allowabl e
in casdtheviedss aabloack thelimoaganis gignbentippasidled.to the
The primary particle size of the inorganic pignment

0RHLSL Sghiot SLLANH BRLPLS A MBI ETDIS,

PSP Lol BTGy RTEE 9D SR 1 o
partrcl es color material, is preferably 3 1 to

1:3 and more preferably 3:2 to 1:2. When the mass ratio of the
color material is small color developlng ability or color1ng
power may be deterlorated, and when the amount of the color.
rn'aterial excessively higher, transpafency or color tones may b‘e
deteriorated. l‘

Examp}es of color i)artioles, in‘_ which inorganic pigment
particles being coated with an organic p'iégm‘_ent or carbon black,
include composite materials lsuch as silica/ca:rbo'n black
COmposrte materials, silice/ohthalocyahine _,C.I.P:B.1513
composite ﬁlaterial, 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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1-3 and nore preferably 3:2 to 1: 2. Wen the nass
ratio of the color material is small, color devel oping
wa@biozot2psor col ori ng power may be det eri or at edPCEIRL006/325667
mhen t he anpbunt of the color nmateri al excessively
her ranspar cpl or tones ma
darer b PLBE eamareants T8 mgy MiT PaFtule; diamptar of
| norgani ¢ pi gnment particles being coated with an
shimpigsmeingnaheubd begepum aboadkZ 5 inmt udW kagnbepee
mat eri al s such as silical/carbon black conposite
pig eleintlssca s ibel @ dpditsed neyather PrimalPP gédrtdcles using an
conposite material, silical/disazo yellow conposite

P BT e e R g

di aneters of. hes erials are sufficien |,
R SR, BF arad (EST Wiboh ifisPeBRg Begiitle hampEFeef 25
mnth a primary particle dianmeter of 20 nm are coated
wmh dn ipae aoemlsropiamentsr gahionlyi greerganie pigment
primary particle dianeter of this pignent should

bacthe sabfuie 25favts tHeedidpmsdoni lguentlso chr bﬁoperties of
di spersed.into their primary particles usi ng an

ch%fﬂrti'gl ?ngkéggﬁéﬂgé Ef‘lﬂbﬁﬁgéﬁ'irecl}% d\/%'}?the thin layer 2. 5 :‘

plgnent | sper roduced

B Pagk PR aeElifp b IRE Higlhof é#ﬁﬁeeﬁagvrﬂﬁ?w&%dtbrﬁe

surface affects t he di.spersi on but al so the properties
basefdeort dothathe ﬁ@ggam @rpl gnemaappeagmtem’ceugh t he
thin layer 2.5

The colorant pigment partlcles in the present invention,

may be surface-treated with ca;boxyl, carbonyl, sulfonlc,
hydroxyl group, or the like to turn into hydrophilic, then
aqueous dispersion thereof may be util’iied. " The process Qf
surface treatgpen’e may be conventional ones such as Qxiaization '
treatmenvt, azo reaction and plasme tfeet'ment.
Pigment Dispersant

The pigment diepereants for dispersing the.organic '
pigments or complex pigments are preferably anionic
surfactants or nonionic surfactants with an HLB value of 10 to
20.

Examples of anionic surfactants include pquoxyethylene
alkylether acetates, alkylbenzene sulfonates (e.g. NH4, Na, Ca),

-alkyldiphenylether disulfonates (e.g. NH4, Na, Ca),
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nm thick, the selection of the pignment dispersant
shoul d be based on both the organic and i norganic

w@2@mer®wst The col orant pignment particles, in REEIP2006/325667

present invention, may be surface-treated wth

AR B SuegFRa P b diyar sphirfate M et Bl ol

t hereof may be utilized. The process of surface
formakimcondyp nsa tecrrdinmm it ES oRely axiat had eaei pip awickie
treat ment, azo reaction and plasma treatnment. Pignment
Blhs:ri@rleanér Fhdfpigteshlid 6pegr MHus Nao), ldiaperaidgdlhs,
organi c pignments or conplex pignents are preferably

gB'Ivaa Ok Fe (HY B Qmﬂeﬂle?oé'ﬁl‘f@hﬁté Wall 8¢ 1LY 8104 {dsAlts.

ue 'of 10 to 20. Exanpl es of anlonlc surfactants

A 'énxﬁl ﬁg: ol O(i%lcggﬁsd{elggs%é(ﬁé I:ﬁ lect at591 polyoxyethylene

alkyldlphenylether di sul fonates (e.g

shyrenep kongleidiarasulioaditanN sl %Haaée preferable in
napht hal enesul fonic acid formalin condensate sodi um.
partiulpel yoxyet hyl ene pol ycyclic phenyl et her

sul fonate .salts (e.g. NH4, Na), lauric acid salts,

| | Koy |
o tyg’(%'iﬂ}gﬁ%gg ke ﬁsﬁ%nﬁuéﬁfmttsn%e WwtAad ﬂm@tvealue

di octyl sul fosuccinate Na salt and
B YO DY E A LR S0y ne
alkylether polyoxyethylene polycyclic phenylether, sorbitan

fatty ester polyoxyethylene sorbltan fatty ester,

polyOxyethylene alkylphenyl ether, polyoxyethylene alkylamine, |

polyoxyethylene alkylamide, and a'c'ei:ylene glycol. Among

these, polyoxyethylene laurylether, polyexyethylene ,
beta'naphthy_l_ether, poly(ﬁ)xyethylenesoijitan monooleete, and
polyoxyethylene styrenephenylether are i)referable in
partieular. |

r.l‘he pigment dispersion in the present invention may be
produced by 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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Exanpl es of the nonionic surfactants with an HLB val ue
of 10 to 20 include pol yoxyet hyl ene al kyl et her,

w@oioyorepsd kyl ene al kyl et her, pol yoxyet hyl ene pedTy/aBeodd/ 125667

phenyl et her, sorbitan fatty ester, polyoxyethylene

orpitan fatt ter et Ien alk phen

FLme fe i nens B PEA h ey RE AR LRGPl er

al kyl am de, and acetyl ene gl ycol. Annng t hese,
dospersanhy| Adter dheymaxing anghlyeReeyImg Brecesses, there
bet a- napht hyl et her, pol yoxyet hyl ene sorbitan
witwo legat € coanse palryodgetinytkoaesuytionedbepetsabhet harseit 1s
preferable in particular. The pignent - dispersion in
k0610085 6B diRYE Y POMIRY (IF rebaéggqﬂamclte@eopaes%Sﬁm
usi ng apparatuses such honogeni zérs for |g -spee

ders such ,as

k )
S wiie 2l r%}'f?%@?& DA e 0F i OE8E, B

roll mll, and-an ultrasonic disperser, after a
dirspensdockings of pradnetaonnlingseous nedi um to
prepare a solution to which the organic or conplex - ,
pi gmenfl hes aheun 6 dd atendi 9ps 1staerteid poéfearabdptl Yo 100 parts
foll owed by addi ng the polyner dispersant. After the |
'nghf%%saﬂgséja%‘?ﬁ’iﬁbngﬁﬂsowsﬁ%%’s SHERE NELEE £Xndke.

arse partlc es 1 n e resul tlng dlsperS|on ‘thus it

|re renove rse partic
s IS L och s B hges s (WBeh Bhe BaRPhht oo
separator-in order to:prevent bl ockings of production
mlﬁ@grsant is insufficient, the plgment may not be sufficiently

micronized, and when the-amount 1s excessive, the excessive

dispersant non-adsorbed onto pigments tends to affect ink .

properties, resulting in image blee'dihg or deterioration of water

and/or scratch resistance.-

The pi;gm.ent disp_e‘:rsioﬁs accoﬁdi'ng to the preseﬂ-t
invention may exhibit superior pigAment‘.-(liis‘persio,r'l stability
under long-term storage,' anci thus méy be fa‘vlor.ably utilized as-
'colorénfs etc. in various applications, in particuiar colorants of
ink-jet r‘eco'rding inks explained below.

Recording Ink
Recording Ink of First Embodiment

The recording ink in the first embodiment according to

the present invention comprises the pigment dispersion

according to the present invention, a surfactant, a
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The anmount of the dispersant is preferably 1 to 100
parts by nmass based on 100 parts by nmass of the

w@e@nerosit nore preferably 10 to 50 parts by neBST/JRM@325667

the amount of the dispersant is insufficient, the

Pt iAo st ls BRET v e cLiR B B on AT bo Bt 150 other

non- adsor bed onto pignments tends to affect ink
epspenal megrediemtsisitch asi aapettbngcagent.or pH-adjuster and
deterioration of water and/or scratch resistance. The

phegneke «H spgusiaahs according to the present invention
may exhi bit superior pignment-dispersion stability

under gg@ab@i?%?gﬁa{ﬁggbe &{";ﬂn@ﬂé@ﬁ%%??h% Qe Ve

utiliz as co s etc. 1 n various applications, in

SR Sl S s BSRATO% WS chapetoo
Enbodi ment The recording ink .in the first enbodi nent

age dndthey reeor i pinkenmorgy preferplonpeimese tthan 100 nm.
pi gnent di spersion according to the present invention,
AVEUhf0d averague £rtidies peamichke D asifabaveuh®otiant the
and water,. and al so -other optional ingredients such as

T e N e Gy Rl
hg\ég‘{ﬁllé(vlﬁhg]:?glf %tclg!ggspnegr %_i1°01r1]1kqfejgc%ligrrla&]egviiasfigrrl.ef %%%lnythe
average particle diametér Dso is no more than 100 nm, the
ejection stability may Be px.'omot"ecli and :also color saturation
may be improved.

The amount of the pigment diépersioh is preferab'ly 2 to
15% by mass in the recording ink on t‘h‘e'basis of solid content,
mére preféralg__ly 3 to 10%’jby mass: When the amount is below
2% by mass, color devélopment and ima‘éé d"ensity"of the in'k‘
may be significantly lowelred; and ﬁhén the a;mo'unt is above
15% By 'mass, the ink viscosity may rise excessivély 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 comprise at least a

water-dispersible colorant, a water-dispersible resin, a
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nmin the recording inks, nore preferably no nore than
100 nm When the average particle dianeter D50 is

w@bwve72b50 nm the ejection stability nay be degrarbech/325667

remar kably, resulting poss bly in nozzle clogging or

ILnk-ejectjon deviation. n the average particj.e
HRELER D bopniicv Alerofad sk 408 R RPY le}%%’fﬁ%ﬁnts such
stability may be pronoted and al so color saturation

@eya sauifaptanbda Wedingougt bt eheilyke®s wepiied. on

is preferably 2 to 15% by nmass in the recording ink on

t he baghstlof ssebhd exabbdiine mof the afeeoaliyg Inkg thdd

by mass. When the anmount is bel ow 2% by mass, col or

. Lty ] ‘ .
%ﬁ??%ﬁ%ﬂ%%ﬁ%rﬁﬁ%%\% gthehfSilspl rBBYn BRat contains

en the anpbunt 1S above

AcPLTPSRE: & PHRIRSPECHBR SRR EPdue B IS L phEroRon ©

production cost- may rise. Recordin% I nk of Second and
shabdizehodi tbhatthiTde mbodiaiant phkbeinecomdingdavkd tdre
third enbodi nent according to the present invention

0AfYT- d s i rdibbs tobonaiteis di sizansibl dspelrsicanthaa contains
wat er - di spersi bl e resin, ahunectant, and water, and

| : ; Co i . . .
e e s
second_emnmhodi nent ,.of t recor,di n

et or - BRopti P BYELSE B MocoL i Bilg B PaPSpBE dnggntion,
t hat contains_ - S '

the ratio of A/B in a range of 2 to 8 may increase the fixing
ai)ility and 1mprove thé col‘or deveylopmént, in which A is a solid
content of the Watér-dispersiblé lresiﬁ in the vrecc.)r‘dvi"ng ink and o
Bisa solid contént of the pigm.ent'i'n: the W.‘:iter'dilspersi_ble
colorant in the récording ink.  The ‘fi‘xin.;g vab‘i‘lri.t‘y and‘t};e éolor
debvelopmént‘may:b-e' inipifoved along Wi‘gh raising the.sc_')‘lid
cpnteﬁt of 4wAater-.dispérsible resins to e;'g}. three" or four times of

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

‘density tends to saturate at around more than eig,ht times,

therefore the ratio of A/B in the range of 2 to 8 is preferable in
view of production cost still. The total content of the
Water-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 35% by mass. When the

content is below 12% by mass, the drying ability may be poor on
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a pignent, a pignent dispersant, and a pol yner
di spersion stabilizer, in the third enbodi nent of the

wo zmontosy | nk, the water-di spersible col orantPQBIR2006/325667

pi gment di spersion that contains a self-dispersible

- pi t d I di t abi,l | . hn the.
Padcwacax veeeth i nge R PRA ThAGEEALHILALIBHECT Haage

ratio of A/Bin a range of 2 to 8 may increase the
fiwaliy abitagylagnpabenr and Vhecbhecondeatdgneheve i49% by
which Ais a solid content of the water-dispersible .
heséd) the ihE magoedsilg dink aantb&lesfares @losdibbnirestltohg
the pignment in the water-dispersible colorant in the
ESQQﬁgfﬂﬂ(ﬁ%%tkﬁge fixing ability and the col or

e

devel opnent™ may be inproved along with raising the

Three OR% SO saRTE ShEREGOIOF TBhBAA TBF pi grent s,

and the effect to enhance _image density tends to -
s tigrad s persab lunesimoreay thenme aghitred feroughearearanading
the ratio of A/Bin the range of 2 to 8 is preferable
eRcMigivedf thleocbidlradnt cOshe Statdr-dIbpef<ibdé resih dibrpthe
t he water-di spersible colorant and the -

er -di i resin - 0% ‘
R M L RRp RorePE] Sl et b g o R e

re pteferabl 5 tq 35% by ‘mpss...\Wen the content is
BBP Gtio o i enbaloTAnteih o AL 4R PP lpa eggbican b
onpaper surface, possibly resulting in degradation of
determninaddd npugh me@ﬁurmﬁjmlgb&a@s,s bshd when 't he
content is above 40% by mass, the ink nay easily dry
8he FOD2ra vi atstriPasilpkis.r ebnldaiseg where molecular

structure of the colorant is defihite, the solid cor‘lte‘.n't of thel
colorant can be aetermined by NMR, fluorescent X-ray analysié
or the like. ‘

ngter-Dispe{s.iblei Col_or(a‘rllt

The water-dispersible colorant in the second embodiment

~ is a pigment dispersion that contains a pigmént, a pigment

- dispersant 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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in inferior ejection. The solid contents of the
colorant and the water-di spersible resin may be

worsmsTost t hr ough separati ng exclusively the cRiDIRING6/325667

or the water-dispersible resin fromthe ink. In cases

of e ) B L Cr g eRE " akbr tAPAREr EPmRE HE 0Pk Ton be

det-erm ned t hrough neasuring wei ght | oss by

 ehehaoyledinimelqic ambydside copolumess gt sigdelyithe

structure of. the colorant is definite, the solid
fonhena @) Hdlewcokar anixteae dfatdeastriomedobyhalVR,
fluorescent X-ray analysis or the I|ike.

g\g«ﬁgﬁaﬂe%ﬂ?fnﬂtdi% foh QM e ThEoY\Pheks d SPetSIdds? one of

orant 1 n the second enbodinent is a pignment -

GBS TSRS BT Rl thangesins

wat er - di spersible colorant in the third enbodi nent is
angi geder wilybde dieshert TedM&i ns a pignent and a

pol ymer di spersion stabilizer, in which the pignment
has at | east ‘a hydrophilicygroup on the surface and is
a sel f-dispersible pignent |that-is water-dispersible
andjfor wat er-sol e in absence of dispersant. The"-

pol ymer di gpershon stabjlizer may be,one gf .\
al pha- % rri\ﬂ\\canh’]dri de copol jﬁ%‘f@hﬂﬁp(rlg%ed by

t he

L O O -‘O\

Iﬁ the formula (1); R repll"esent..s é?n alkyl gr(')up of which .
the ca'rbonl'-atom-number 1s préfera-b‘lir 6 to 25, more prefe'r.ably'6'
to 22; n is an integer of 30 to 100. l

- The. alPhaiél’efin/’Infaleic‘ anhydlrid(e copolymers _e)ﬁ)ressed
by thé formula (15 may be prop'erl‘yb synt'hés‘ized'or'com_mercially’

ayailéble; examples thereof include_T-YPllZ'; T-YP114, T-YP115

and T-YP116 (by Seico PMC Co.).

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

The water-soluble polyester resins may be commercially

available ones; examples thereof include Nichigo Polyester
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formula (1) below or a mxture of at |east one of the
al pha-ol efi n/ mal ei ¢ anhydri de copol yners and at | east

wmze7/0129st yr ene/ acryl i ¢ copol yners, wat er - sol uBlBIP2006/325667

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

vézﬁ?’é\@i% N Bt a&‘ 'l%oﬁ'ﬁﬂf# S A DN B PR ster

eferab 6.to nmore preferably 6 t o 22; n is an
ébpm@nlsunthﬁéwapéwanmaelfImdwatrepé, Co.),
anhydrlde copol ymers expressed by the fornula (1) may
e sreone A 2 19y P besd i adA o5 2 0 diyeTakalnh yt vy A udbCoe;), etc.
exampl es thereof include T YP112, T YP1l 14, T-YP11l5
and T YRIdG by natcsr T Oanb- o Bf NRIAG AP

pol yuret hane resins may be commercially avail abl e

B el VLISl e it

Chemi cal Co.). The water-sol ubl e pol yester resins my
sepebymersi #atpraseliubds| rolone thepenpeeins aadeof

i ncl ude N chigo Pol yesterWO0030, Nichigo Polyester
WAORESSINNDe Pb Isteisgor E‘@lsmst(ﬂ’) AR 96ike(dyt b praing ratio -
Synt hetic Chemnical Industries, Co.), Pesresin A-210,

GRorvie itiably ipkamongugy o) otc 11 cesee
copol y'f“i{es_séﬁh el oF%ﬁ% SO0l & X{)gpgllo?lcgé/abﬁlzers is
preferably‘ 1to 100 parté by mass based on 100 parts by mass-af
tﬁe. pigments, more praferably 5'ta 50 parts by mass. When the
solid content 1s below 1 part by_lmassv, the efféct to 's'tabilize'
dispe’r"sionl may lae negligible, and when more than 100 parts by '

mass, ink- eJectlon may be blocked due to hlgher VlSCOSltleS

and/or the cost may be hlgher

: Plgment

| The pigment may t)e arganic o'rlinorgavlnic. The pigment .
‘may'aoatain a dye in order to arranga the color tone as long as
the durability being maintained.

Examples of the inorganic pigments inqlude titanium
okide, iron oxide, calcium carbonate, barium sulfate, aluminum
hydrokide,‘ 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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“In order’ to arrange the co

copol ynmers, water-sol ubl e pol yurethane resins and
wat er - sol ubl e pol yester resins (B) are m xed, the

woreoormgeosati o (A : B) is preferably 10 : 90 t oP@ODIP20@6B25667

The solid content of the polyner dispersion
iljzers

AR5 LS et R bR

5 to 50 parts by mass. Wen the solid content is bel ow
!P%%hqdby mass, the effect to stabilize dispersion may
be negligible, and when nore than 100 parts by mass,

i nk- ej ®hiel orgamic pegileaxtkachcldudet @zdipgpare niss qodiytyekic
and/ or the cost nay be higher. Pignent. The pignent nay

BEz AeIARI Ay chER{1QNifGtrd ?ﬁgm&p@jtnmas& Yk dn s, ied

or tone as long as the
dur.abi | ] bei mai_ ntai ned. Exanpl es of the q norganic
B téf%ﬂ%l P PB ARG oaleodg,lgn]i%re&ﬁso%‘aé?(ﬂggp'g Gm
carbonate, barium sul fate, al um num hydroxide, barium
pegmentscarmpurierablechrbrngelps obhhe Ave pigmemts include
bl ack; anong these, carbon black etc. is preferable.
abe ladeornbbheiklerayo hd gihes ts, prasderse dy zohpi gmhits] wnd
knownnet hods such as a contact nethod, furnace nethod

BRd14fen 1Bl pidei fofs. T Op 8RNIyl .garﬁﬂfe%ﬂsnﬁ{a%eazo
pi gnents, polycyclic pignent’s,” dye chel ates, nitro
BL%HS.T})CSYEIIQ{I}er %?é’m%%‘?r}}g%ylé‘ﬂg pigments, perinone
pigments, anthraquindné pigments, qui\nacridone pigments,
dioxadine pigments,' inldigo‘ pigmeﬁts, tﬁioindigo pigments,
isoin’dolinone’pig_ments and qui'hopht'alo'ne pigments.
Examples of thevdye chelates irrllclud‘e: basic dye chelates and
acidic dye chélatés-.‘ | |

. Thé co\lor. of fhe éoioraﬁts ma_y' b.e‘prope_rly sele'ct,éd
depending on the-purpose; for exéﬁlple,:lt‘he'vcolor may be .
achromatic or chromatic.- The coioraﬁt may‘:,be used alone or in
‘comb.inétion of two or more. .

Exarhples of achromatic colorants include carbon black

(C.I. 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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ani | i ne bl ack. Anong these, azo pignments and
pol ycyclic pignments are preferable. Exanples of the

w@zm7piysent s i ncl ude azo | akes, insol ubl e azoPCT/JP2006/325667

pi gments, condensed azo pignents, and chel ate azo

| S’ﬁ?{gv{'lf}gy%flpﬁqul’é% itczge?'gl?ene %? er‘rgd(S'?Hopv&riFﬂBn%xide)’

gnents, anthraqui none nment s qU| nacri done
Bornt &4, Bllobdd 3 97 oR8ni00.: TR 9808 digat o, 110, 117,

~ thioindigo pignents, |30|ndoI|none plgnents and

q@ioporits al 8¢ 1pi0griEs,s15 ExaBpt €. lohighe mlyerahgb d,e53, 16,
i ncl ude basic dye chelates and aci di c dye chel at es.

e £ 95 8f; ? g@éﬂfemt S dBY, é)espﬁoqezrlz/zs%e%ﬁe%s 48:2,

dependi ng on 't pose; for exanp e, t'he col or

U ASIRILE P AT LS, o8 S ggth"%p#’,eégif 57:1

chronatlc colorants include carbon bl ack i-gment
badliant cuonins GBE0d. ek 67 b biladks Sibeb§ hd

bl ack and channel bl'ack, netal oxides such as copper .
Gedldetharpnl 04j d65( 06 pi@srénadhhanh feld), and,t114nigm
oxi de, organic pignents such as-aniline black (Cl.

I k (o 0] t
@agrﬁg&ﬁo _%nl mygﬁ]z%s Pz’is 3@&%%{% ﬂ% i?g S1272 171,

i1s, 31379,%54@9@3&3"%5"%9“@8 pidge i, S
srhadamipe Take), 3, 51, 16, 19, 2%8%8 Clr Pehent blue %,
15 (phthalocyanine blue) 1531, 15_22, 1513_ (phthalocyanine blue),:,
16, 1‘731,. 56, 60, 63; C.1. pigmenlt greén I1, 4, 7, 8,10, 17, 18, 3A6.. '
The 'self-(iispersible pigﬁlents, utilized for the recvor.ding.
ink of the third e.m.bodiment,' are surfa'ce.-:modif.i'ed ones such
th;lt at least a Hydfophili?: group boir‘l'ds- directly br th;oﬁgh
another atomic group to the Vsuvrfac‘e of tlh‘e pigm‘ents. The.
surface-treatment may bé carried o_ut4by wa3;.of chemically
bondiné a certain function'al group s(ich as sulfohic_group and
carboxyl grbup to the surface of pigments or wet-oxidizing
pigments with hypohalous acids or their salts.. Particularly
pi'eferable 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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17, 36, 43, 51; CI. pigment red 1, 2, 3, 5, 17, 22,
23, 31, 38, 48:2, 48:2 (permanent red 2B (Ca)), 48:3,

wola04/07249t 1, 52:2, 53:1, 57:1 (brilliant carm Per/88)96/325667

60:1, 63:1, 63:2, 64:1, 81, 83, 88, 101 (col cothar),

- 104, ..105, 106 108 (cadm umred), 112, 114, 122

PRLRHRE | done nagenta), 123, 146, 149, 166, 168, 170, -
172, 177, 178, 179, 185, 190, 193, 209, 219, C.I.

pi gmeninvaddidion, RBghninks maepxhibigsupermr 19, 23,

38; C.I. pignent blue 1, 2, 15 (phthal ocyani ne bl ue)
$6:dispbFshility 8véphinel dejahi tiee hifoe), tHdre ddedss 56,

60, 63; C. 1. pignent green 1, 4, 7,8, 10, 17, 18, 36.
e seghtidiy iy §13341 MRBLSledbvbhZefteh Y 160 term rest

recording ink o |rd enbodi nent, are
surface-nodif i 0 such that .at .| ea a drophilic
3P, B Rs e e el §ﬁsrlnﬁ<h?s%‘¢ﬂdaﬂbﬁ F6F hehRngR b
to the surface of the pignments. The surface- treatnent

AugPEEateds Rad then mronsy Brindhagi Bay yeponer g after

certain functional group such as sulfonic group and

- shnipdaydleghonp. t o the surface of pignments or

wet - oxi di zi ng pi gnments with hypohal ous acids or their

sal ts. P?@féﬂﬁ]l&art'h% BEIGt s 'r%ﬂ?feng%ﬁ]% nitd! BRGE S Qbﬁlme

pi gnents to I¢h surface the carb group bonds.

Such surface at nent wiqt a ou i mprove
AV e DR A e AR B p S G b oS H R e
and i ncrease water resi stance of recorded matters

af t er pPirafenahlyl thader ki @@pegatwa ﬁzksbcm;b lagkistpxhibit
superlor

1onic propertles more preferably, have an anionic or cationic

charge.

Examplesof the anionic hydrophlhc groups 1nclude
-COOM, 'SQ.?,M,-'P-O3HM, ~PO3sMy, SOzNHz, and SOzNHCOR
inﬁwhich M represeuts one of hydrogen.atom, alkahne metals,
ammo.nium-‘ and ergariic ammouiums Rrepresent‘s one of alkyl"
groups hav1ng a carbon- atom number of 1to 12 phenyl groups :
which may be substituted by a substltuent and naphthyl groups
which may be substituted by a substituent. Among these,
preferable are color pigments to which surface —COOM or
-S03sM 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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re-dispersibility even once dried, therefore there

occurs substantially no cl ogging of nozzles even after
w@2doongoser m rest and thus noi sture of the i nkp@r/areneb/325667

i nk-j et head nozzl es has evaporated, and then proper

printing may .reqgenerate. after sinple cleaning. :
Bpapar a8 T sty o, dhgRe Of Bremhiy qmmonium,
vol-une average particle dianmeter of 0,01 to 0.16 mMm.in
iamd& therlaker agls fox hhesmethgisforsp mdueingbhe mniepdcally
exhibit ionic properties, nore preferably, have an
ehiaegied @sloegiiganentshal Q€ Naxargyt be aftrvlacadi mmithe

hydr ophi li c groups include -COOM SO3M PG3HM PO3M2,
SORHL, o21050i eHEHR by v ofh Mk BRgILS one of

hydrogen atom “alkal i ne netals, ammoni um and organic
amni yns, R represents one -of, al kyl qgragups having.a._.
IR B sanbes oros regmones pine iR Wit Reise
be substituted by a substituent, and naphthyl groups
anilfnatdpgporsigetingt witlhy dlagmmmadt. Anong

these, preferable are color pignments to which surface

- COOM tthe SaBMmndsyddyphidikgrong sreteabsefordalily
hydrophilic group_LnCYudes, for exanple, lithium L
3RditeFhaRy DOLRSE] W gﬁa@gpj fford phOferA§ife quaternary

amoni uns” i ncl ude nono- or tri-nethyl ammbdni um nono-
%rlnxtnr()lﬂi%tnrllyéro%p_s g 8% ggilgwgr atllrf)(r)rgtbqaar(]:%ls, PR at

least one of these groupé attaches, are preferable colorant in

the present invention.

@COCH2—+N(CH3)3
=a

| —@-coc:Hz —*N@

The cationic self-dispersible carbon blacks, to which
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'atta'ched t o carbon b

and the like. As for the nethods for producing the
anionically charged col or pignents, -COONa nay be

wo otor/otesed on the surface of col or pignents bRCTEBRO@H325667

for exanple, oxidization- treating col or pignents using

B SRRINRCEr et B npiesiy Py HehPsting

preferably quat ernary anmmoni um groups, nore preferably
phethg apalicatioamfoniexamplrpl -6 YW, groarh show i
bl acks, to which at | east one of these groups
bbﬂm@n b atwcﬂfeﬁi ablca rbonob otk ithrohghptwssihg with
i nvention. - - NR3 The cationic sel f-dispersible

a b i c groups bond, may be
gr%ggr yhﬁgg%ﬁgﬁgrgg%gﬁgyﬁgggﬁukhe application; for
exanpl e, N-ethyl pyri dyl oup. shown bel ow can be -

lAck Whrough treating with

3-am no-N-et hyl pyri di nNum £roni de. The hydrophitic
groups may. be attached o fie Cglifsf ace of “carbon bl ack
through another atom c group. The another atom c group
may be al kyl groups having a carbon-atom nunber of 1
to 12, phenyl groups which may be substituted by a L
subst i thl%ng §8g ﬁgglfbt\dl})ﬁhpé’f%e"ﬂ;ﬁ‘bm t8%he surface of

substitute ent. “Speci fic exanples of
d il not h atom c ro S att ched
RESHIEE TR A SRt

atomic group may be 'a‘lk‘yl groups hav1ng a carbon-atom number

of 1 to 12, phenyl groups which may be 's_ubstituted by a

substituent, and naphthyl groups which may be substituted By a

substituent. Specific examples of the hydrophilic groups and

another atomic groups attached to the’sﬁrfa(':er_of carbon -black
ar.le 'CzHQCOQM ('MI one of alkaline meﬁals and quatefrr_‘llary
ammoniumé), 'PhSO3M (Ph: phenyi groﬁp, M: o'ng'of alkaline
metals and quaternary a‘mmoniulﬁs), and -C;,HloNH3+. |
Convention‘al orgaﬁic pigment\é or inprgarili‘c pigment
particles niay be coated with or;ganic pigments or carbon blacks
to prepare complex pigments, and may be app.ropriately utilized
in the present invention. The methods for producing these
complex 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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are -C2HACOOM (M one of al kaline nmetals and quaternary
anmoni uns), -PlI1SG3M (Ph: phenyl group, M one of

wabdoab72eel net al s and quat ernary amoni uns), aneCT/JP2006/325667

- CsHIONHs+. Conventional organic pignents or inorganic
gignent. articles m 1be co ed with.organic pi nts
RO BIPBERAR ot o rBRaT & ohEt BRI PO

be aﬁgroprl ately utilized i'n the esent inventi on
Thothesivedh fron pebhiltoxanehadsl eihﬁlsekapegnmxs bn?ay
be, for exanple, deposition of organic pignents on
da9p geed b epngrmnthpaidadliesand imeegandc hdgincahts to
processes by nmechanically mxing and nmlling organic

g'axdwgﬂg@&'tﬁepa HEBich tﬁr &@u@fwéear;g@@e hh@@&f

conpounds, synt eS|zed om pol ysi | oxanes and

al kyl si | anes be di.sposed between,the anic and
or oa BB BPY A OTEATE ASRG HEh th deprauf i B1EcR X

t her ebetween as required. Exanples of organic pignment

bhatk dd gané ninenbheagubont apkthpdesianingmbivequi none,
pht hal ocyani ne bl ue, phthal ocyani ne green, diaso, -

phitbalecy Py imaigrecan dingsy heneoa het pymuchbﬁoxy,ebbﬁwéne, '
quinacridone (thio)indigo as color pi gnment . Anong

th*é%é?ocf lfgvgcﬁﬁlngmlbl%llfécy@ﬂ}l i EHEJE §010r m‘ent.. |

qui nacrl pl gnent nonoazo ye gment's, Z0
eI | ow |grrents and Eeteroc ﬁfg eI I ow rrents are
B eRs AR i LA ES SR o it Buddeoting
abi lity. Exanpl es of phthal ocyani ne bl ue include
g@ppgpndone pigments, monoazo yellow pigments, disazo yellow
pigments and heterocychc. yellow plgments are espemally
prefe'rable in terms of coior devéloping abili'ty.
"Examples of phthalocyanine blue include copper
phthalocyanjhe blue and derivatives thereof (C.I. pigment blue

15.:3, 15:4), aluminum ph‘tj:haldcyanin.e,-and the like. Examples

of quinacridone pigménts include C.I. pigment Or;jinge 48, C.I. -

- pigment orange 49, C.I. pigment red 122, C.I: pigment red 192, -

C.I. pigment red 202, C.1. pigment red 206,.C.1. b’igment re'd 207,
C.1. pigmeﬁt red 209, C.I. pigment violet 19, C.I. pigment violet
42, and the like. Examples of monoazo yellow pigments

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

14, C.I. pigment yellow 16, C.I. pigment yellow 17, and the like.
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pht hal ocyani ne bl ue and derivatives thereof (C.
pi gnent blue 15 3, 15:4), al um num phthal ocyani ne, and

wao bw7h7desr Exanpl es of qui nacri done pi gnents iPCH/IrR@06/325667

C.I. pignent orange 48, Cl. |'oi gment orange 49, C. 1.

nmen re re
Byses %ﬁrﬁﬁwgﬁ{lcryeegﬂg &' %nFn %ulagé‘]ﬁileq%g i’dgment
pi rrent red 209, C. |. pignment violet 19, CI.
D’ﬁb]@éﬁtl 7,00 dt. MEment mellalé)wl . endrifieliks. nBitbezo
yel | ow pignents include C I. pi gment yellow 74, C. 1.

polrrnk yrdthewtdGAay®hd fophdnentThel Colorl 28dek, Ithird
pi gnent yell ow 151, and the |ike. Exanples of disazo

¥Rii0Y, mygfrmt §o%fé’d8“9?]ﬁérs Qhareatorxeté @méﬁy C .

p! gnment yel pi gnent yellow 17, and

| I | ke E@%I es of heteroc%&l Imaée%l QW %@ﬁ%kéﬁﬁltﬁﬁﬁum

thellke (lher colorlng pi gments may be -found in "The
divvrda, ridica, trumginay inognoxbe THensbydapyide, mpdrtin
and Col orists (1982)". The inorganic pignents nay be
exed@l tHé edirdicle élambuﬁédimfbdabl;s off ilow,e rah sipe taratiosn
oxide iran hydrOX|de and tin oxide; the particle

FSrapig" 1951' OWe{e BSRACHE ERLIIQDrARSE plgmentsl )

pref e? y sphe The col or of the inorganic
rre referabl tra arent or white i cas
o BB R R o T T S o a5 SEp bR <

be bl ack in cases where black colorants are to be
aokoovads. amthéo e adsgrbed: paidempabetkladd in rasesgahiese
pignment particles is preferably no nore

black colorants are to be adsorbed The primary partlcle

diameter of the orgamc plgment partlcles 18 preferably no more .

than 100 nm, more preferably 5 to 50 nm.

The mass ratio of the inorganic plgment particles to the
organic pigments or ca_rbotn blacks a‘s‘a.fc‘olor material, i.e.

inorganic pigment particles : cdlorahts, is preferably 3:1 to-1:3 '

~and more preferably 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 i1s relatively high, transparency or cqlor 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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than 100 nm nore preferably 5 to 50 nm The nmass
rati o of the inorganic pignment particles to the

wo@e@aniw®spi gnents or carbon bl acks as a-col or PeL/#r20ed/325667

i.e. inorganic pignent particles colorants, is

bly. 3.1 to- 1.3 and more.preferably 3:2 to 1-2.
RiShoadilica/enn MaE Mo R0 SeBGedeil 5° (0 %

rel.atively |l ow, color developing ability or tinting
stheafinthabpceanynerC.laBilR- 2 o8P opideemateritds s
ratio of colorants is relatively high, transparency or
colioa/dicaes y@ljowecsapesity adebrikkagiies/ qfinackrndand C.1.
particles in which inorganic pigment particles being

. : . bomn . .
Wi?ﬁ_c‘@'xﬁﬁg@ft@ a%eggleﬁal‘g%g& &ggy%%’ QBeP) AGKSry "Ci)ﬁifgg@le

conposite terrals Cor porati onsu

Bt erR oA BSEEY ArpraB e sl B ol

'silicaldisazo yell ow conposite material, . :

employegui nacri done C. 1. PR122 conposite material, and
the like, the primary particle diameters of these .
pr oduc ¥¥h ah el nitrighind t griighye s trplalrticlebew etip oy eidn aYHien

i norgani ¢ pignent particles with a primary particle

gifaQ'EFJISrdi%fmgﬁ)eP%’@(}fgﬁ?%@%d’!ﬂe'& %@tﬁ?&é{ gﬁ'lﬁ%lé‘ﬁ@?”t'

~organic pigment, e primary partic I'ameter o
iRt STcie AU GIBF St a0 EHE PACHHIRBRE T B8
l‘élsllisn%iggle'nt should be:c(;me about 25 nm. When these
pigments can be. dispefsed.into théir primary particl.'es using an.
appropriate dispersant, an extrémely~ fiﬁe pigmentdispersed |
ink can be prodﬁced with a disbersing particl'e diameter of 25 |
nm. In thesé coﬁnplex pigments, not *o‘nl.sf the Qrganic' pi’gment

on the surface affects ‘the‘:dispersion but also the propetties of

the central inorganic pigment appear thrbu‘gh the thin layer 2.5

- nm thick, the selection of the pigment dispef'sant should be

. based on both the organic and inorganic pigmenfs,

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 HLB
value of 10 to 20.

Specific examples of the anionic surfactants include
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appropriate dispersant, an extrenely fine
pi gnent - di spersed i nk can be produced wth a

walz@per®sng particle dianeter of 25 nm | n t heBEr/JP2006/325667

conpl ex pignents not only the organic pignent on t he

- Bple e edinpae kT het e il LiafhaR e He UgRCEAL e

thin layer 2.5 nmthick, the seI ection of the pﬂgrrent
NﬂpeNs?an@a%,h@hkﬂldJ@h@alé’éétbﬁr sisnlfanater (s NHrg Na, Ca),

I norgani c- pi gnents. Pignent D spersant The col orants

e N sae et 2 8Dt e vl foonitas N naplitdreh edud fiaricamtid
The pignment dispersant is preferably one of anionic

%JI]IILQEL‘?G&ngBQEEQngpec %lérlt@ @{3{33 & Yiv1gn8hdlyByclic

val ue o ic eXa he anlonlc

R e S A R o ??5 2HE R,

al kyI di phenyl et her disulfonate (e.g. NH4,. Ca),
Ho b despt etihodiemat ellssdeuthﬁrwlf@natwalts and olsate Salts.
napht hal enesul fonic ‘'acid formalin condensate sodi um

Aahbhg Npdiethylsentonotciantti Naphdnyd €d haslyoxyethylene
sul fonate salts (e.g. NH4, Na), lauric acid salts,

Q@}ﬁ’e‘i@iﬁ&m Fe”cﬁxef}' éﬂ}d hRgE 19 f&é‘ﬁ*seaf@piéf\gﬁfté@ fate

octyls %osucct na and
poI. Péethylene styrenephenylether sul fonate NH4 salts
BPE fE€rable in particular. Exanples of the nonionic

surfactants with an HLB val ue )
Examples of the nonionic surfactants with an HLB value

of 10 to 20 1nclude polyoxyethylene alkylether polyoxyalkylene
alkylether polyoxyethylene polycychc phenylether sorbltan |
fatty ester polyoxyethylene sorbltan fatty ester,
polyoxyethylene alkylphenyl ether, polyoxyethylene alkylamlne
polyoxyethylene alkylamlde and acetylene glycol Am_ong
these, polyoxyethylene laurylether, polyoxyethylene.
beta-naphthylether, polyoxyethylene eorbita}x.monooleate, and‘ .
polyeX};ethylene styrenepltenylether are prefera‘ble 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

53



10

15 ..

20

of 10 to 20 include pol yoxyet hyl ene al kyl et her,
pol yoxyal kyl ene al kyl et her, pol yoxyet hyl ene pol ycyclic

wpbenytmesher, sorbitan fatty ester, pol yoxyet hBdBIR006/325667

sorbitan fatty ester, polyoxyethyl ene al kyl phenyl

et her .. pol,yoxyet hyl ene alkyl,am ne,. pol yoxyet hyl ene

BRRE PN BT Bl RO PR U1 B PRt AR RO RES dend to affect
pol-yoxyet hyl ene | auryl ether, polyoxyethylene i
B@kaplﬁmﬂﬁth‘s;/$,erml,tlpﬁllyloWégﬁyb’é?@)gggr‘bﬂ dgherioration of
nmonool eat e, and pol yoxyet hyl ene styrenephenyl ether are

o etfear @ablesdratphrtdsigtaice.The anmount . of the -

di spersants is preferably 1 to 100 parts by nass based

on 100 ' : i f

10 to S RirR P ol R I KSR PR pRbdess

dispersant is insuffjcient, the pignment nmay not he .. .

BSERETINTSCUAeh SHPD P Dame SnlrFRdos Bl Speed stirring,

excessi vel y high, theexcessive dispersant. non-adsor bed
adb daspersion Eeﬁadetrg sfqheas a hieagr spdl apdsball mill,
resulting in inmage bl eeding or deterioration of water

ahdaseddpelrsi@silad @nders Fhehpigaerdll dhslpeasidon] trsolvd c
produced by the process using apparatuses such as

pospgec et GlpaRestouduptan B b oo
h - di Si K d >h .. mLl, and - .
TR e I A

di ssol ved i n an aqueous medi umt oiprepare a solution
thenmdded rngimpistened sufficiently followed by adding the -

polymer dispersant. After the mixing é_nd dispersihg processes,
there often exist coarse p'articleé in the resultir.lg'd'i:spersionl, |
thus it is fypicaily required to remové the coarse partiélles of
above 1 pm diaméter using a filter or‘c‘erllntrifugal sepalraltor in
oraer to i)“revgnt‘ bn_lock_in.gé of produgfion‘ lines. |

‘The average particle diameter Dso‘iof_pigment dispersions

~ is preferably no more than 150 nm in the reéording inks, more .

preféi'a;l)ly :no more than 100 nm. When the average particle
diameter Dso is above 150 nm, the ejection stability may worsen
remarkably, resulting possibly in nozzle clogging or ink'ejection‘
deviation. When the average particle diameter Dso 1s 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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then added and noi stened sufficiently foll owed by
addi ng the pol yner dispersant. After the m xing and

walz®per®sfng processes, there often exi st coar SBCT/JP2006/325667

particles in.the resulting dispersion, thus it is

jcally required to renove the cqarse particles_ of ..
530 BV A 1B s D ity SO PRI OBetid PRARRPL Solid
separator in order to prevent bl ockings of production
cpnéent, Tiwrgvprefsaapdytd ¢p el b maseos0 Whepi e gmount
di spersions is preferably no nore than 150 nmin the
iebelown@% biksmawel eopsretievebdymemtrand imbage dihgity may
When the average particle dianmeter ‘D O is above 150

'B@sj]‘glhqfﬁﬂ'a%&w qgwse&%*ai,'a{ﬁa/ WEYnWHS S § ERREK A Me 15% by

resul’ting possibly in nozzle clogging or 1nk-ejection

S ot A Y BB ALl AR Tt e

pronot ed- and col or saturation may be inproved. The
sieataengfondidion gardt abiosplee gireddiGtion copbmpyyrige.
t015% by mass in the entire recording inks on the .
ICxsh o [agiredicnty 6fifRedordéngr hiles alf|Birst tto TR dY
mass. When the anount is bel ow.2% by nmass, col or

sbapsRniicand i mage density may be significantly
O\A/eregl,g%a -when the anount is above 15% by nass, the
i.nk .viscosity may rise excessively to deteriorate the.
S dft#Ptondi ti on, ~and al so the production cost may

ri se. Common Ingredients of Recording Inks of First to
Third Brbeoairederred that the surfactant 1s one of silicone

surfactants and‘ﬂuorixrle-containixylg sur‘factants, proVided_that :
the surfactant preferably leadsi to lov;rer surfacé tension and
higher leveling ébility, and doés not diminish dispersion
stability in Qdmbination with other 'col'orénts' ér.hume_ctant‘s; .in
péfficular, flgor.ir';e'-co_nta‘:ining surfaétants are preferable.

It is preferred that the fluorine-containing surfactants

- contain 2 to 16 carbon atoms, to which fluorine atoms being

bond’éd; per molecule, more preferably 4 to 16 cé_rbon atoms.
In c;clses'where the carbon atoms to which fluorine atoms being
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 include

perfluoroalkyl sulfonic acid compounds, perfluoroalkyl
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Surfactant It is preferred that the surfactant is one

of silicone surfactants and fl uori ne-containing
waoartwant s, provi ded that the surfactant prePer/aogs/325667

| eads to | ower surface tension and higher |eveling

- abi]ity,. and . does not dimnish dispersion stability in
Erbprbticsod SrtatmndopordRetos AT nBEsaRASS drtr
particular, fluorine-containing surfactants are
cpefroanie. perfluorpadkel eébylé¢mgoxisde adducts, and
fluorine-containing surfactants contain 2 to 16 carbon
plody®xy 4 Ik yleinkhe £ h éo polematrosempeiuigd dbadetd g per
nol ecul e, nore preferably 4 to 16 carbon atons. In

@§?ﬁ1cﬁﬁ§%§§gi%‘§1ﬁé?8§ggi%log?eﬁosm ?Haﬁhé’.ori 0Ot Rese,

el ng the eftrect of uorine

om be . negligi ble, and in cases where nore than
The Rala bl Br B e thB Tty g RO Y BlS A BEE B oo
of the fluorine-containing surfactants include -
perflusnoadkiiethnn goop iactliegomsbsunbieins are particularly
per fl uoroal kyl carboxylic acid conpounds,

peefdridilealik ylie wheB hhat £ fea hein & pRPPUREs, ‘
per fl uoroal kyl ethyl eneoxi de adducts, and :

pol yoxﬂ%}?{ks‘?ﬁ: PEE?H%&Q%%‘F&%QEF%@B%’&H% ounds

perfluoro : oup int A chains. ng S
LR LSRRIl SR b o RTR A S tonnce
chains are particularly preferable in view of |ower '
sakts; ng(apnggess of .the perfluoroalkyl ‘carbo_xylic compounds
iﬁclude perfluoroalkyl carb‘oxylic _r;lcid and perfluoroalkyl
»carboxylAate salts. |
The. ‘perﬂﬁoroalkyl phosphate ester Vcdmvpounds include, |
for example lperﬂuoroalkyl.' phosphate: esf;ar a‘nd_ perﬂqor.()alkyl
phosphaté es~t\er‘sél‘1:s. | |
AExam_plevs éf the polyo'xyalkylene--e‘th‘er polymer
, cqmpdunds having a perfluofoalkyl ether gr():up in their side
'chain.silnclude polyoxya‘lk&lene eth.er‘polym_'er héving a
perﬂuoroalkyl ether group in the side chains, sulfate ester salts
of polyoxyalkylene ether polymer having a pegﬂuoroalkyl 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, NH3;CH2CH:2:0H,
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St T B S L %%Lyésfx%ieﬁe%?hgléﬂr s

Exanpl es of the perfluoroal kyl sulfonic acid conpounds
i ncl ude perfluoroal kyl sulfonic acid and

weanfhesoal kyl sul fonate salts! exanpl es of tIEr/JP2006/325667

per fl uoroal kyl carboxylic conpounds i ncl ude

Bl S N GBI hocnhat e ester

conmpounds i nclude, for exanpl etperfl uor oal kyl .
phosphZthe Haxoginempainingrotirgtanhospnnthe appappriately
salts. Exanples of the pol yoxyal kyl ene et her pol yner
spnphesils dayicogn mereidllyosvallkplle et her group in their

si de chains include pol yoxyal kyl ene- et.her pol yrmer

havi ngE‘?{aQﬁ?iééJBf‘%ﬂl kcydm%sé%awaraaaram@eoﬁég%clude

ate ester salts of polyoxyal kyl ene ‘et her

havi ng a. perfluoroal(g etheréfroup in_the sid
i s hicknse Co orlst b, v land (EC 1953, F&s85, FC-98, FC-129,

fluorine-containing surfactants include Li, Na, K
Rt 1wmw,m4mw@$n(w$wﬁmmacmma ),
The quorlne contai ning surfactants may be

g@%%ga Ft Y %WldeSFZsz’?% CBB'E‘H%@&UDﬁkaAQid @hieemlcals

es of the conmiercia Iy aval | e ones |nc ud

0 Bt B, PRI 6 e £ P

FC— 95 FC-98, FC 1
FS- 300 UR (by DuPont) FT-110, FT-250, FT-251, FT-4008,

FT-.150, FT-400SW (by Neos Co.) and PF-151N (by Omnova Inc.).
Among these, FT-110, FT-250, FT-251, FT-4008, FT-150, |
FT-400SW (by Neos Co.) and PF-151N (by Omnova Inc.) are
particularlylpreférable in view of proper. i)rinting qualitsr, in
pa'rticular color deféloppi:ent and .uniform'coloring prppérty on
paper; |

Specific examples ‘of the ﬂuoriﬁe-contéining surfacta.nts .
are t’hoée represented by the following form‘ulas.'

(1) Anionic Fluorine- Containing Surfactant

o X

In the above formula, Rf represents a mixture of

A

fluorine-containing hydrophobic groups represented by the

following formulas; A represents -S03X, -COOX or -PO3X (X is a
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FC- 135, FC- 170C, FC- 430, FC-431 (by Sum tono 3M
Ltd.), Megafac F-470, F1405, F-474 (by Dai ni ppon | nk
wa@em7Crmosi cal s, Inc.), Zonyl TBS, FSP, FSA, FI)T/4¥2006/325667
FSN, FSO 100 FSO FS-300, UR (by DuPont) FT-110Q
- ET-250, FT-251 40 FTl SW- (b
EBuRTRR Aoty SR B Al B AR afotin dd. tHBoK RHe
IIO ET- 250, FT-251, FT 400S FT 150, FT- 4OOSW1(_3
G HaH PN Ha 63N 20 2 @FRay 8T NEL(CHe € H20
partl cularly preferable in view of proper printing
quality, in particular color devel opnent and-
uni form&i| ori ng property on paper.- Specific exanpl es
¢Ee Q%Eorl gntalnlng surfactants ‘are those-
'rep sented by €HE3f ol | owChg, f or i85 ,(1) Anionic
Fl uori ne- fai ni ng Syrfact a?tzi-{l t he above formul a,
R g ent sia m x&ffe o uor \ne- cont ai ni ng
hydr ophobi ¢ groups repres ed by the follow ng-
formul assFA represents SBX, COOX or -PBX (X is
acounter anion, specifically hydrogen atom Li, Na, K
NH4, NH3CH2CH2OH; NH2( CH2CH2OH) 2, or MKGQGQOﬁS)

CF, In the above fornula, Rf is- a fluorine-containi ng
gr oup represented by the following formula, Xis

%Ily a a s above, n represents an
|nﬁeger of agﬁ m1represents 2-n. :
5 In the above formula, Rf' is a fluorine-containing group

represented by the following formula; X is substantially the
same as above, n represe.nts an integer of 1 or 2, and m

}'epreeents 2-n.
F{'CFIZCFZ‘)n—‘CHZCHZA:—'.
10 -In the abogze formula, n repfes_enfe an i»nteger of 3 to V10._'
Rf’—é'——cr—gow—eoo-x |

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

same as defined above.
Rf'—80,"X

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

same as defined above.
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F-(-CF2CF2 - G CH2CH In the above formula, n
represents an integer of 3 to 10. Rf '-S C CH2-COO X

wo movhesbove fornmula, Rf and X are substanti abdyIr2hes/325667
same as defined above. Rf-SO 3-X In the above formnul a,

- r ubst ant, al | the efi ned
g%%) O?lﬂnlﬁgﬁﬁb%lgel:{lﬂ&t? |§Sua’iq:ﬁfﬁﬁngurfact ant
Rf -O -CH2CH2O- -H In the above formula, Rf is .
substantially the sa as defined above, and n
repr es¥nt@ GhhiCée H5 to 20. Rf-O H2CH20 -H In
the above fornmula, Rf is the sane as. defined above,
and n represents an integer of 1 to 40. (3) Anpholytic
Fl uor | g-(anhBblo @ rakaACRRGL &b stanlTalIfe DAY te as

forrrula I's substantially the sanme as defi ned

Fh%q%ﬂ @ﬂgn?(imr Tﬁ(fﬁse':ﬂt“sozﬁhnfnt%%%}aé%”c% 20.

R#'—0 —{-CHOH,O —HH

5
In the above fbrmula, Rf' is the same as defined above,
and n represents an integer of 1 to 40.
(3) Ampholytic Fluorine-Containing Surfactant
Rf—0‘<§?H3 _
| . N—CH,CO0
CH,
10 In the above formula, Rf is substantially the same as

defined abovg.

(4) Oligomer-Type Fhiorine'Cointaining‘.S‘.‘ur“factant
o ORI |
x-oss*eo —CH;—«"'CH‘}O —S0,"X
CH,
In the above formula, Rf’ represents a
15 ﬂuorine-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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In the above fornmula, Rf represents a
fluorine-containing group represented by the foll ow ng

wo eoomot@s1 i n whi ch 1represents an integer of OPCDIF006/325667

and Xis substanti-ally the sane as defined.above.ln the
above formulas, nis an integer of 1 to 4. In the

above f_%r mul a,_r)gf is substantially the same as defined
a

aboveF a epresent. each an integer of 0 to
10. The silicone surfactants nay be appropriately

sel ect ed depending on the purpose, preferably are

t hose 1artHe abosedioadaii]l ) mtisHghnate pet o€Xlatpldes

t hereof include polydinethylsiloxanes with nodified
si de chai ns, pol ydi net hyl sil oxanes wth nDdified bot h
ends, polydlneth Lsg#oxane wi th nodified one Jand
pol yd| met hyl si | oxane wth nodi.fied side chains an

‘bot h ‘'ends. The noHifyi group is preferably CFQ :

pol yoxy et- | ehe

pol. yox%p p_ﬁgkhe Igo(gﬁﬂp & %Mﬁ%é i hm\/lt—‘w ‘}H
appropriate propeHies as ‘aqueous surfactantsC Hlhese

surfactants may be appropriately synthesized or
connerC|aIIy avai | abl e; exanpl es thereof are those

avai | aphec}fé ngggkfo%ﬁ'lae ﬁbﬂz s§|B's’Baf:rEfdllyS'tlh'eCQ£‘E1% as
Co Ltd., Dow Corning Tray . or t he

B LRI SO, PR Yo
V\rrz?/cge'l‘thheesflgg)pr?eu g%ifa?‘():(tpe{netsssgldayb%et Qgp;ggﬂtglyile%\(@tle%
dép‘ending on the purpése,.breferably ar'e. thdse far from
degradafion at higher pH; examples'tvhe.r'eof'ilncilﬁdé'
polydi'methylsilo.xanes with mdaified side chains,
polydimethylsiloxanes with modified botﬂ ends,
poiy.dimetl.xyl§ildxér-1e wiltl':l modified‘_ one Iend,' and .
p‘olydilmethylsilox.ane with modified s'ide. ‘chains‘an.d both ends. ;
The modifying group is pfeférably polyoxyetﬁylene groups, |
polyovxy.ethylenre polyoxypr.opy.lene gr(‘)‘ups or the like in view of
appropriaté properties as aqueous surfa.ctants. |
These surfactants may be appropriately synthesized or
cdmmercially available; examples thereof are those available
from BYK Chemie GmbH, Shin-Etsu Silicones Co. Ltd., Dow

Corning Tray Co. Ltd, or the like.

The polyether-modified silicone surfactants may be
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pol yal kyl eneoxi de units are introduced into Si-side
chai ns of dinethyl polysiloxanes. CHCHCHCHCH

W0200%0i12981 S i- O Si- O Si- CHCHCH mnPQ/A06/325667

the fornul a above, n] n, a and b represent each an

i nt ege resent ch an Qu n
B PERe el drnERBTs et FRRrurrigat . Hod B mpll,
surfactants nay be conmercially avail abl e; exanpl es
oy def the comieo wads 1exp 1assed2b i ecforgn gl (xthﬁlow in which
Shin-Etsu Chemcal Co.). In addition to the
polpallndeaeoikad siugits W fath riduedlifts iSiegide chains of
surfactants descri bed above, anionic surfactants,

and anphol ytic surfactants are
HQ&FQBZEPQHQ%T§%%E%$ed Exanpl es of the anionic _
surfactants.include pol yoxyet hyl ene aIkerther acetate

* salts, dodecyl benzene sul fonat e sal succi nat é ester
sul fonate sal €31 dur§Hacid 3, aﬁHHsaIts of
polyoxyethylene aI yI ther |sullfate: Eﬂanples of the
noni oni ¢ Gsbif-8¢t-a@trs—$ el iet{ enédy€Edt ;

surfactants, folyoxyethyl ene| dt kyl efhdrs,

polyoxyethyleoeqalkyI@hepyrethers pmtynéyethylene
al kyl esters and polyoxyethylene sorbltan fatty aC|d

.esters. ‘

 X=-R(C,H,0)a(C3Hz0)bR’

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

integer; R and R’ represent each an alkyl group or an alkylene .

group.

' TheA polyether-modified siliCone surfaetants may .be
commerc1ally avallable, examples thereof 1nclude KF- 618
KF-642 and KF 643 (by Sh1n Etsu Chem1ca1 Co.). '

. In add1t1on‘ to the fluorine- contalnlng surfactants and

silicone surfactants described above, anionic'surfactants,

. ‘nonionic surfactants, and ampholytic surfactants are

employable 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
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ONE Industria

Specific exanples of acetylene glycol surfactants
descri bed above includes 2,4,7,9-tetranet hyl -

walewrne2od] 7 diol, 3, 6-di nmethyl-4-octine-3, 6-di pCT/ard06/325667

3 5 di met hyl - I-hexine 3 ol.. The acetylene glyco

ctan y be for
% %ur%frtf’%ﬁi Py OX%% 3?1163%%/ ﬁggy %E‘(?WG suppl i ed
(by Air Products Co. Ux;g)@@ Speci fic exanpl es of the
aopvioxye thy keure atkphnhe hiesed Pebpoxy ¢ tley ledwe pikylgsters
am nopropi onate salts, |auryl dinethylbetaine, stearyl
dinmepbwckmeyai}{ﬁenleawwitdhhﬁaﬂtywcﬁuhyémtsai ne, lauryl
di met hyl am ne oxi de, nyristyl dinethylam ne oxide, -

- itx.egreybﬁ’o@ﬁ%%?‘ﬁ}’zﬁ%%ﬁtgg‘?ﬂ fg@“ %%Wﬁ%‘%sﬁ? "
Beetried Fhevt GthdeBanth kfebeE6 P%;ILS‘“J aiol,

avai | abl-e productsﬁug for exang leko Chemical s
806 - dimaie thyi- dpaetimerd -dioloand| 3. -dimathon - Biiwketibar 3-ol.
Co. Ltd., Toho Chemical |ndustry Co. Ltd., Kao

(mfdo@béty"l@me ?D_k&i@a Srfalctants bh o lﬁﬂbﬁﬁfﬂbh‘@ﬁllﬁcﬂvallable
Ltd., "and Sanyo Chenical Industries A
!ﬁgp ex-'g $39f 31625%'2' e a@@gea%yTEesqulﬁ @5‘9 Air .
RconD here’ exi st sone instances

urfact a h di ssol ves into an | nk but di ssol ves .
F9AuetS; Gor s ngaﬁe o ‘

Specific examples of the ampholytic surfactants described -

above include lauryl aminopropionate salts, lauryl .
" dimethylbetaine, stearyl dimethylbetaine, lauryl .

dihydi‘oxyéthylbetaine, lauryl dimetflyla'miﬁé oxide, myristyl

dlmethylamlne ox1de stearyl dlmethylamlne ox1de
dlhydroxyethyllaurylamlne 0x1de polyoxyethylene palm o1l

alkyl dlmethylamlne oxide, dlmethylalkyl(palm)betalne and

; dlmethyllauryl betaine.

These surfactants may be commercially aﬁailable
products by, for example, Nikko Chemicals Co. Ltd., Nippon
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 Salnyo Chemical
Industries Ltd.

The surfactants described above may be used alone or in
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 bBi e m e bae eraﬁlfvibn“iso LIRS FotSher rRibeRhes

ink and the resulting solution is stable wth tine.
The content of the surfactants is preferably 0.01 to

W®@B209epsrass, nore preferably 0.5 to 2. 0% by PEBESR2006/325667

When the content is less than 0.01% by nass,  the

effect to add,.the surf ctants. be negl i |b
GhEP Rt R ARk e gty herd 1 sratant

density may be | ower and/or showthrough rray appear
baedly dgeebsisymto Anginlpbutedisisoly¢s iemsaly @@@Eoﬁlm@ther
medi a. Water-Di spersi ble Resin The water-dispersible
{€E i an dah ebfe APRIOPSodtition $elseabbd withetridhérg on t he
purpose from for exanple, condensed synthetic resins,

addi ti PR, Ebeﬁq 6 £ES élﬁrf%'&gaﬁﬁ‘é Y& ré@@%%ﬂw 0.01 to 3.0%

anp €S O condensed synt hetic resins

and sili-cone resins. Exanplesof the addition
syntért ie leesithan Ad) Ueebpangsscthe effettnto add the
pol ystyrene resins, polyvinyl alcohol resins,

pakfadtayitsemias! bé Qﬁég‘ﬁgl‘tﬂ@ want when thi eon BNk is more

unsat urat ed carboxylic acid resins. Exanples of 'the
rglno cgel | e

BRAH' Slos8 91V B £ ATAUD IR DGk U5y OB QP%%Z 2ndéPLHaw

be used in _a form of honmop olc%rrers orhlé)ﬁ) e/rrers and bgo

LRreRERImAYOAPEPAGIC epltlﬁ§é‘ ssively rmeability in

recording media.

Water-Dispersible Resin -

The water-dispersible reé_in’ may be a‘ppropr'iately

selected depending on the purpose: frbm, for example, condensed _

synthetic rqé’ins, addition -synthetic resins and natural polyvmer
compounds.

Examples of the condensed synthetic resins include -

- polyester resins, polyurethane resins, polyepoxy resins,

. ‘polyamide resins, polyether resins and silicone resins.

Examples of the addition synthetic resins include polyolefin
resins, polystyrene resins, polyvinyl alcohol 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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type, core shell type, or power feed-type emul sions.
The water-di spersible resins may be those where the

wo seirn79ssel f has a hydrophilic group and is PCT/JP2006/325667

self-dispersible or those mhere the resin itself has

o di spersi bi reas the sibi-'t IS

Hstp BB BT an B ebimeTe, Ana hERFIS A g Singlpinhase
group Anong t hese, iononers of . the pol yester resin
Hoepsryarshalhigpecorpoway fedr typmemnlsiesisn

particl es obtained by enul sification/suspension .

pol ynefMzatw oie rod 1 9pwaat blat esh mo noae e ahi@sepmdiareabhe

In cases of enulsification polynerization of

‘f@%?ﬁ qf?él?%i@ﬁ%&?ophﬂ?c"?‘o@fp A PR §éﬁt&1 s'ﬂbF@Br

be easi obt ai ned because the ' resin enulsio

t ai ne acti.ng.in wat ef. i nto.
Eﬁgamﬁfa% thentsainiteph Basen Slis PSHS}%t‘fpfaW%»eregﬁot%
surfactant, a chain transfer agent, a chelator and a
phlsaawétlbrtywév@nbaéw@éma sw%acwpéaru ygestR WH ar e
east |y nmade because the resin constitution is easily

tiyahgehilkxgaphps Kmiohe; thess Uicai@d e®Rdniies pobgé side

‘unsaturated car boxyli ¢ aci ds, (neth)acrylate ester

&) @myﬁiﬁéa‘;ﬂ{a%glﬁu% %55 s ARl Farticles

vinyl cyan conpound nononers, vinyl
und, nononer.s efi n .nononer

& Eﬁgg Piulsaﬁ"ggm@uﬁg@ﬂ%@oﬁ&@mau&%% 58ns.

These may be used
unsaturated monomers are preferable. In cases of

V|ny

‘emulsification polymerization of unsaturated monomers, the

wat‘evr-dispersible resin can be easily obtained because the resin

emulsion is obtained by reacting in the water into which the

uusaturafed"monomer, a po’l’ymaiizatidn i_nitiafor, and a
surfactaut, a__‘chvainvtransi'er agent, 'a:chelato.r. and aApAH: adjuster
have baen adde“d, and o-bjectivé na’.cull'es'l aré eas'ilyl’ made becausa
the resin constitution is .easﬂy changad.

Examples of the unsaturated monomers iuclude
unsaturated carboxylic acids, (meth)acrylate ester monomers,
(meth)acrylate amide monomers, aromatic vinyl monomers,
vinyl cyan compound ulonomers, vinyl monomers, allyl
compound monomers, olefin 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 one or in conbination of two or nore. Conbi nati on of
t hesenononers nay nmake possible to flexibly nodify

W 2a07/01295pr operties, for exanple, polynerizati®BIT/JP2006/325667

reaction or graft reaction using an oligoner

P Rard e makapdnarld by MRS R {ié‘tﬂo"l{‘s "

carboxylic acids include acrylic acid, methacryli
pepHeTtieac dr @ XaghHle f ORIPE T A tdo Bt Arkl en oragraft
Exanpl es ‘of the nonofunctional (nmeth)acrylate esters
regttide aeidylanrelizaaiyt alodynaitiyhtivai attixtet enay lead to
i sopropyl methacrylate, n butyl nethacryl ate, isobutyl

| HIF;% Jé’léheofﬁe */)réﬁ'ﬁehﬁ%}" ate, isoanyl

cry ate - acrylate, 2- ethylhexyl

Godocy PArdnRkes 9?&?@%@?@&% katRaky ”ﬁ%gad”lynﬁ ?ie

cycl ohexyl nethacryl ate, phenyl nethacrylate enz
rernheradids anethgerxhic aved hatraaniceacig, tfwm@wee@ and
met hacryl ate, 2-hydroxypropyl methacryl ate,

th Akt B aEdl noet hyl net hacryl at e,

" net hacryl oxyet hyl tri.-met hyl ammoni um sal ts,

3-met hagr a%?ﬁé’sf%?mﬁ' o 'M%%Y&ﬁé (‘B’etﬂfﬁbéllatebeustgrs

acryl ate acryl ate, | sopr opy acry

acr te, isabut | ate, acr e, soa
St Bt hale s SuBatha s dter e eopY]

octyl acr yl ate, decyl . acr yl ate, dodecyl acryl ate,

mﬁmla&,r yrlauéyl mﬁiﬂ]@h‘,@x;@te 1sobuty1 methacrylate,

n-amyl methacrylate, 1soamyl methacrylate, n- hexyl

methacrylate, 2-ethylheXy1 methacry]até, oétyl m‘ethacrylate,

decyl Ameth‘acrylat'e, dodecyl metha'crsrlate', octadecyl

met‘hacrylat,e", cyclohexyl m'e'thaAcvrylate', phen'yl"metha.crylvate,_

benzyl methacrylaté glyéidyl .methaérylate 2-hydroxyethyl

' methacrylate 2- hydroxypropyl methacrylate
- dlmethylamlnoethyl methacrylate methacryloxyethyltrlmethyl

- ‘ammonium salts, 3-methacryloxypropyl trlmethoxysﬂane,

methyl acrylate, 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, cyc_lohexyl
acrylate, phenyl acrylate, benzyl acrylate, glycidyl acrylate,

2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate,
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acryl ate, phenyl acrylate, benzyl acrylate, glycidyl
acryl ate, 2-hydroxyethyl acrylate, 2-hydroxypropyl

wa@eoylzosl di et hyl am noet hyl acryl ate and PCT/JP2006/325667

acryl oxyet hyl trinmet hyl annoniun1salts Exanples of the

Agr%%%ﬁgrgtlonalb&qgrg%ﬁc % at gﬁgt ]%rnng£ﬁ¥iene

di met hacryl ate, triethylene gl ycol d| rret hacryl at e,
B@ﬁy&nﬁvﬂenﬁigﬁycol di net hacrylate, 1,3 butyl ene

gl ycol di-nethacrylate, 1, 4-butylene glycol

di met h@xathples of,thenanateflimitiohabithectiybarglate esters -
neopentyl gl ycol dinethacryl ate, dipropylene glycol -

dﬂ@%&xk ﬁf );Qg}:gpﬁ?ﬂﬂé'tﬁ'&%r?léfﬁwldﬁ'tﬁ?ﬁ@ﬁ@rgfl‘y%?

ut yl e di met hacryl ate

BT AP A RO PR nrbyton

et hane trinethacryl at e, olyethylene gl ycol
glzer)y fime thacrsidig, ond- BRisien SiEleol dimethacrylate,
1, 3-butyl ene glycol diacrylate, 1,4-butylene egcoI4

| cll ,adyiyleae dlyeolekanedinirylases ¥|Gtexneapoit yl

gl ycol diacrylate, 1,9-nonanedi-ol dlacrylate

? eoc Fhfe Ind. énfjﬂa WAt ®imathacrylate, dlpropylene
gehinyRsy st hico fy

acry pr opyFoxyphenyl') propane,

.’1%15@2@3'51 ATt A T
tetranethylol met hane. trlacrylate ditrimethyl ol

pelybutyldng glyead: dmethgroylates hane tetraacryl ate,
pentaerythritol tetraacrylate and

2,2' b1s(4 methacryloxydlethoxyphenyl)propane trlmethylol

prop'ane trlmethacrylate, trlmethylol ethane trlmethacrylatAe,

polyethylene glycol diacrylate, triethylene glycol diacrylate,'

1,3fbuty1ene‘"glycol’diacryla‘te, 1'.,A4-bu'ty1ene glycol diacrylate,
1, G'hexanediol diaci‘ylatéﬂ' nedpen»tyl'glycol diacrylate, .

1,9- nonanedlol diacrylate, polypropylene glycol dlacrylate

: 2 2'-bis(4- acryloxypropyloxyphenyl)propane -

- 2,2' -bls(4-acryloxydlethoxyphenyl)propane_trlme‘bthylol 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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di pentaerythritol hexaacrylate. Exanples of the
(met h)acryl ate am de nononers include acryl am de,

worsohareyl am de, PCT/JP2006/325667

N N—dinethylacrylanide nmet hyl enebi sacr yl am de and

Ian1de 2-net h e_sul.fonate., Ex l.es of
s REEa o AT IR et & p At rds 7 BE B opane
Eha nmet hyl styrene, vinyltoluene, 4-t butyl styrene,
mléanasteyr ene, vinyl anisol e, vinyl naphthal ene and
di vi nyl benzene. Exanples of the vinylcyan nononers
i ncl ud& xaahpl @ ioif rtihleea fonth atet Fanyy Inbon b fridrs. idelade! es
of the allyl monomers include allyl sulfonic acid and

{{h% hgfﬁgg’mgltgy ﬁ@fl@gl "’U1h¥fllt(ﬁmlle9fe' gt - butylstyrene

‘amne an et hyl amroni um sal

-ﬁﬁiﬁ&%ﬂé‘ég&i?ﬁﬁ‘&ig@% TR ST S VAR

but adi ene and chl oroprene. Exanpl es of the vinyl"-
bemaemes ‘i ncl ude vinyl acetate, vinylidene chloride,
vinyl chloride, vinyl ether, vinyl ketone, vinyl
pyrrol Fdenapled @Ylth%uv{mcgaacnrbmesalﬂn&lﬁﬂer eof ,
vinyl trinmethoxysilane and vinyl triethoxysil ane.

,ngfmcfg S0k 4H8 ‘Ble'tg%?fﬁ"ﬁgﬁleg an unsat urated carbon

styrene oli gomers ng nethacryloyl group
styrene- acryl oni | e ners havi
grgup %xam Iles_o Ihe aﬂ Ilginonomers ir? lu e a yl uol)fomc

acid and salts thereof,.a\llylam'ine, allyl chloride, dlallylamine

‘and diallyldimethyl ammonium salts; examples of the olefin
"monomers include ethyléne and propylene; éxampl'_e,é of the

diene monomers include butadiene and chloroprene.

Examples of the vinyl m(‘).;‘lome'f's incl_udé vinyl acetate, |
vinylidene chloride; vinyi chldride,'viny.l ether, vinyl ketone,

vinyl pyrrolidone, viﬁyl sulfonic acid_ and sl’;llts thereof, vinyl

- trimethoxysilane and vinyl triethoxysilane. -

Examples of the ’oligdmers. having aﬁ unséturated ca;bon
include ‘styi‘ene oligomers having methacryloyl group,
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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- Pateredifperst

par

met hyl nethacryl ate ol i gonmers having nethacryl oyl
group, dinethylsiloxane oligoners having nethacryl oyl

w@emap7and pol yester oligoners having acryl oyl PQr/arep06/325667

As for the water-dispersible resins, nolecular chains

b Gbp e ot e HE B lap e Sarby

condi tions. Thus pH thereof is preferably 4 to.12,
pistear strlop eyt alkialingmt asidicproarditzons. 7 TthugpH thereof
particularly in view of miscibility with the : :
y@peefeh £0gr 8itel ©2cplrofdidlggerto. 1 Thandvercagep ﬁ@ﬂ’etrabllyi 7
di aneter D50 of the water-dispersible resins is
ﬁﬁ%}’%ﬂt‘ig Mﬂ'g 161 SEORIikY fht‘}' gﬂ?ﬁ%‘ | i quids;

, onposi tions and sol'id contents are t he
sane, the s s.the particle dianmeter, the |larger

nali’iteycoi%“ggc 2Rl order to prevent ink

Vi scosity to becone exceSS|ver hi gher, the average
parti clldedhverage peadice diameter refl bhe resins is
preferably 50 nmor nore. On the other hand, in cases
wheee -d g digiblectesidisaiehesotinited watlgehasviscosityt efis

" mcrons, the particle size |arger than nozzle orifices

aiS]%é%legkré ﬁﬁdé‘e?ﬁét BE dGrie QS%ﬁz}oxﬁ]a'ﬁ SShd

en w th a di aneter n nozzle -
orifices o i npai.r ion abi lity
ek e e the g bR Ats. Shiht £Fe W ht B pgiameter, the
ref er abl no | arger: than 200 nm nore preferably no
angpar 18 hhalvicpesity. As such, in order to prevent ink

viscosity to become excessively higher, t'he average pbart'icle

diameter Dso of walter'di-spersibtle resins is prefer‘ab,ly 50 nm or = .

more. On the other hand, in cases where the particle diameter

1s as large as a feW'tens mib‘roris, the particle size larger than
nozzle orifices of the ink{'jet heads hiders the usage, or large

particles even with a diameter smallver’t‘ha'n nozzle orifices tend

~ to impair ejection stability. ‘Accordingly, the aVerage particle -

‘diameter Dso is preferably no larger than 200 ni_n, more

preferably no larger than150 nm..

The water-dispersible resins perform to fix the
water-dispersible colorants onto paper surface, and preferably
come to a film at ambient temperature so as to enhance the
fixing property of the colorants. Thus, the minimum

film-forming temperature (MFT) of the water-dispersible resins
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wat er. evapor at |

The wat er-di spersible resins performto fix the
wat er - di spersi bl e col orants onto paper surface, and

wpeeferabl y come t o a filmat anbi ent tenper araUr/&E28@/325667

as to enhance the fixing praoperty of the colorants.

. indg OF KGR ok SRasBr AL 26 RBE BefbRon, mbro

preferably 20 C or below In addition, in cases where
the gl A8sAdditiereintcapssrubgre tdfe ghass transfer
wat er -di spersible resins is -40 C or below, the resin
té e raendet@f tite st 4 tdey daspe pmibhé edsims ier-40aCeor below, .
possi bly tacky, thus, the water-dispersible resins -

Pﬁéfr‘%@ﬁ'ﬂhﬁ@vt%x?d 9b ?,Eirc%@zsﬁﬁﬁ b BT 1§ P ard0 C

or above. The content of thé water-dispersible resins

' ding i i fier abl 30% by -nas,
- PRobEEGRE e cBife afa Ermprbialpls afsyne v SRy,

mass. Humectant The recording ink according to the
begsenteslpae dannsher oo naxa tngeept a?sO%\Cmrqaggvpmdi um
and thus also a hunectant in order to prevent drying
of t heThrkcamtkritoof theovater stieperoibletvdyinistin tHae
hunect ant .may provi de favorable effects to inprove S
§8&d¥&i‘rﬂg‘¥nﬁ£‘%éﬁe‘f§ﬁ%ﬁ% 4 Y 80P by B LK 1P BHE bPsolid

mectant may be properly .
sel ect ed dependi t li.cati.on; exanpl es
ERRFEht miaepuee BorDin b ie 2% dhomat.
Humectant o ‘

The recording ink according to the present invention

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

order to pfevent drying of the ink and to improve dispersion

stability; The humectant tnay-}j)rovid'e favora‘ble effects to
improve solubility and t-dt'prevent--inferipr injection due to water
evaporation.

The humectant may be properly selecfed‘ depending on’

. ‘the application; examples thereof include polyvalent alcohols,

pol&valént'alcohol alkylethers, polyvalent alcohol arylethers,
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 gljfcerin,
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.aryl ethers

pol yval ent al cohol al kyl et hers, pol yval ent al coho
aryl ethers, nitrogen-containing heterocyclic

w@ewpowesis, am des, am nes, sul fur-containi ng PCT/JP2006/325667

conmpounds, propyl ene carbonate, ethylene car bonat e and

t.he .l ike. e e, use I ILnati.o
Bish s, R, Tobtaanitiah, anedhlyCy GREG ARE AN,
l ycerin,diethyl ene glycol, 1, 3- butanedlol 3 et hyl -
rizthydenedilycol t pren vienenslygle ipropsisnesdyegrlicol |
di propyl ene gl ycol, -trinethylol propane, trinmethylo
etiliﬂﬂdnyl&ﬂfyrm@,l $aoh e t Hyrliop redhyinad) e tdiypleale, glycol,
tetraet hyl ene glycol, hexyl ene glycol, polyethylene
- Y | |
g*lécf%é;féﬁfé‘a. S 5%*2?%“9%“ BIFEPEROO glycol.
r|oI tanetr e - and, t he,l ike.
it e T G R T
i ncl ude- et hyl ene gl ycol nDnoethyI et her, ‘ethylene
3 §daxanediodt glyeateds 1, dibshiogaared rigly o, ermol

et her, diethyl ene glycol nonoethyl ether, dlethylene

gl@@bbumanebnkﬂlpetheﬂ ainel thetlilyé ene. gl ycol

nononet hyl et her, propyl éne glycol nonoethyl ether

and t he ol K leﬁ?mle {gfe aileﬁtpﬁ'cxmt%nkr@'e%@% include

de "et ne gl ycol nonophenyl ‘et her,

ene 0 z eth and t.he
Bl el dehm et S)aﬂrf/yt anﬁealéfrcaifawebutyl
conpounds i ncl ude 2- ?yrrolldone
ﬁéhﬁm dethylesei gj]cym@ monomethyl ether, d1ethy1ene glycol

monoethyl ether, dlethylene glycol monobutyl ether

tetraethylene glycol monomethyl ether, 'propylene glyc_ol

monoethyl ether, and the like. Exarnple‘s of the polyvalent

alcohol arylethers 1nclude ethylene glycol monophenyl ether,
ethylene glycol monobenzyl ether and ‘the like.

Examples of the nltrogen conta1n1ng heterocychc

- compounds include -2'pyrrolidone, ijethyl-Z'pyrrolidone,

- 'N-hydroxyethyl-2-pyrrolidone, 1,3-dimethyl imidazoledione,

epsilon-'cap-rolact‘am, gamma-butyrolactone, and the like.
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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N- hydr oxyet hyl - 2-pyrrol i done, 1, 3-di net hyl
i m dazol edi one, epsilon-caprol actam

w@20mm7deet yr ol act one, and the |ike. Exanpl es oOPCT/R2006/325667
am des include formam de, N-nethyl formam de,

N, N di net hyl forpanm de, and the,like. I of the
S P hER o BRBmanaF tarlde dfistRore finnde.
triethanol am ne, nonoethyl am ne, diethyl am-ne,
suifalape, éhilﬂél,etémilqlh@n&/ kbe likanpl es of -

t hesul f ur - cont ai ni ng conpounds i ncl ude. di net hyl

sul f oxOd&ershih ird ctadt stdneo girefdranidly, tleowt thathikiag

O her hunectants are preferably those contai ning

gld 4rs; ek e%sopf:h%@%&%gﬁg?@egﬁﬁ}ﬁﬁgﬁﬁg%ars, two

4
ugars, two sugars,

trisaccharide d tetrasagchari de) an ) .
SbEs Escohgoracehagted fntinding Hsfftharidesradose.
mannose; fructose, ribose, xylose, arabinose,
tetracassbarade) and pebrdanshegddes actpacificuexamples
trehal ose, nmalt triose, and the |like. The

Dot Iishe g hae b $ie Smalten dyeg Aty t 664 | ridd skergilosesasdbiisse,
whi ch enconpass t he substances broadly existing in

314 UGh 1S, 1Bk BNRs S i o
B A BTSRRI, ihalos, malt

educi ng sugar.s, of e abgve sugars, such as sugar, . -
Obfore EiRPatkEy HFedidy spoeiities Srioblod iz ined
nCH2OH where "n" represents an integer of 2 to 5
batreimnisdeegsre.hwid chl agrimpasis dkengubstanee abirgadly
am no acid, thio acid, and the |ike. Among these,
8¥Ping in natural world, such as alpha-cyclodextrin and
cellulose. Derivatives of thesé sugars inclﬁde réducing sugars. -
of the above sugars such as sugar alcohols é‘xpressed by General
Formula: HOCH» (CHOH)"nCHéOH_w‘h'erel“ﬁ”, represents an
infeger of 2 to 5; .sécchagriides such as dldonic acid and uronic
acid; amino aci‘d, thio acid, and the like.’ Among‘l'these, su’gaf
- alcohols are prefe.rable, and specific examples thereof include
‘maltitol and sorbitol.

Am.o.ng 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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al cohol s are preferable, and specific exanples thereof
include maltitol and sorbitol. Anmong these hunectants,
W(gizqm/en'%n, di et hyl ene gl ycol, 1, 3-butanedi ol , BeTE2hgd/325667
, 3-but anediol, triethylene glycol, 1,6- hexanedim

S5 R SRS VBB ae by BLLBERh e APTGRL 0% Bk aRbags

vi ew of storage and di scharge stability. The nass

Weheo e ameopngedrh ymestands Hendeudhiciengwompaned o
affects the ink discharge stability fromink heads.

Yo tbetempuhipigin dwis ol ané s evapioratidn eleaiit tis@inkr ed ..
to solid content of pignments, water evaporati on near-

blen ¥ s Ep g%%%eﬁné‘ff%%ﬁ?t TRYdiseRYk ke 'rﬁ%ha'rge

ure content unectants I's pre abl'y 10 to

15 to 1% by ek O ShmechRER oF anrat SR 0B 0% Bt

by mass.- The recording |nks mnthln thi s range may
aua/%mta@gieumsthy wddanddngr i kg, morerprpferahly rle’il t@ﬁa%tlw
itens. When the content is |ess than 10% by nmass, the

ik Ss,t @Al i veapteferably Z2.5nez 8265 9@besmpessi bI‘het 0.
cause inferior ejection, neanwhile when the content is

R T
ﬁfry%‘é‘f g%(t)reargse oa{]n(rier%lflgbllf) 3P1tem\s/\ét t\*’ﬂ% e ontent is less
thax_lv10% by mass, the 1nks tend to rapidly dry at nozzle faces
p;)ssibly to cause inferior eiectiQn; meaﬁwhiie when.'t'he 'co_ntent
Ais more than 50% by maés, the Lcllryirllig veloci’fy is lower on pap.er‘
surface, W}hich ma& also impair .prin'tting quéiity of characters onl
regular péper |
Wettmg Agent |

The wettmg agents preferably contam at least a polyol

: compéund whose solub111;cy is 0 2 to. 5.0% by ﬁnass in water at

- 20° C Examples of the polyol compounds 1nclude ahphat1c
diols such 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'-2,5-hexanediol, 5-hexene-1,2-diol an_d
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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The wetting agents preferably contain at |east a
pol yol conpound whose solubility is 0.2 to 5.0% by

wore®s/07swat er at 20 C. Exanpl es of the pol y0|PCT/JP2006/325667

conpounds include aliphatic'diols such as 2-ethyl -

nmet hyl nediol, 3 met 2-but anedi o

2,2 di ’ert*wypt %%%ﬁﬁ@omts %W&%? Slénblgaaﬁpuslu%é may
- propanedi ol , 2, 4-di net hyl -2, 4- pent anedi ol ,
besprnmexlyselecoe dasabunt @is, capableabadjnsting dgsirable
2-ethyl - -1, 3-hexanedi ol . Anong these, 2-ethyl -
bhsrslﬂeaﬂapedbekti@@d eZatnpldy thetdof indludepahtphediallyl

are particularly preferable. The other- wetting agents

Sthbed off aggyg@g%qgéhwsﬁ@g,e%&dﬁgpméde AgLpet ed as

'ong as Justlng Ira hys

les th L ude, al k L1yl
 BiRrRbeRY ittty g ?iylap?ﬁmf&?afp S lathFrencal yoo

nDnthenerther t hyl enegl ycol nonophenyl et her,
ethy @wmélmﬁnna ylgthehedietdivdengigdrnee ycol
monophenyl et her, di et hyl enegl ycol nonobutyl et her,

i Oy BeAgG &l r; i@ Byl ¥h e hadol and nobtutgdé tiyd gneg| ycoI
chlorophenylether and | ower al cohols such as ethano

E 8?@%%‘%% AR PRIE AR

t ent s than 1% b s may be
ophemelshes: pift favardieghons SRR e itgas
and when the content: is nore than 4.0% by nass,
d| sper Jibencentant pf yh@fwehblrtgnlagearﬁssn the inks'is

preferably 0.1% by mass to 4.0% by mass. When the content 1S

less than 0.1% by mass, dryinglspeed may be low‘eir,b thus

possibly resulting in bleeding of im'a'ges, and when the content

1S more t‘haln"4.0%'by mass, di'spersio'n' stability of the colorants
may degrade, nozzle c’lo}gt’ging tends fo-e\asily occurs, and image

density tends to decrease or show through tends to occur due to

- excessively higher permeability into recording x_xiedia.

pH Adjuster

The 'pH adjusters may be properly selected as long as
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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may degrade, nozzle clogging tends to easily occurs,
and i mage density tends to decrease or show through

W snde7981 occur due to excessively higher perneebit2066y325667

into recording nmedia. pH Adjuster The pH adjusters nay
be .proper | el ected as |ong,as. gi,v ng no adverse

Srve SR8k e 258G & s SHAPAER A T SomATS PERRF it hi n

7 to 11; exanples thereof include alcohol am nes, )
deigapdatiamiorhieadknaalef inksndnfempnyakogiemddon, or the like.
phosphoni-um hydr oxi des and al kali netal carbonates. In

cases Wheitplée ofthexshadmolldmihbe imeledealiethhnolamine, |
i nk-j et heads and/or ink-supplyunits my be dissol ved,

g it%%gf’?)l}é\n WY §5dM8Ya RGAH 2 RThIIE 3 g}?gggeaglg%%gples

erior ink-ejection, or th

B aberaRarories” Shatbebhmatel g Ryre AR Aohuneoride,

exanpl es- of the hydroxi des of alkali_ petal include
spdhnmnhigdaesxdel@nd poitaasymrbxdoexiwed pot assi um
hydr oxi de. Exanpl es of the anmmoni um hydroxi des incl ude
ammoni Bxdiygiexofieheqaai@bnaayn hydroxiude Hydebxdee and
quat er nary phosphoni-.um hydr oxi de! exanpl es of the

kalj - na £ ncl Lt hi t.8,4
g(lr)lglﬁm'nlﬁ% q{oy&x%ﬂ% Q]E.gat%rna'}% %’%ﬁgbhmw H?ﬁgﬁg?ﬁgra%d
[

um car bonat e and tassi u onat e.’
i ngredi ents jmay be appropri.ately sel ect,ed endi on
B (P B0 & BORRE? REF Bu Y Or B SRR B IES oF A 1 Rd

metal carbonates of include lithium carbonate, sodium

carbonate and potassium carbonate.

The other ingredients mlatly be appropAriatelyA,selected '

depending on the purpose, and inclu&e, for example,

ant_iseptic/a‘n'fifungal agents, chelating' reagenfs, antirust |

agents, antioxidants, UV’fray absorbérs,! oxygen absorbers and

light stabilizers.

Examples of the antiseptic/antifungal agents include

. 'sodium dehydroacetate, sodium sorbate, sodium . .

2-pyridinethiol-1-oxide, sodium benzoate and sodium
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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antiseptic/antifungal agents, chelating reagents,
antirust agents, antioxidants, UV ray absorbers,

w®@pgersbsor bers and |ight stabilizers. Exanpb@BIRID0G6/325667

the antisepti.c/antifungal agents include sodi um

-~ dehyd bat : . .
2yt ARG ST AR R BRI e Bodti e aeidipnlfite

pent achl or ophenol . Exarrpl es_of the chelating reagents
isadtwce Sodn hies hlifiataedhapd Hlyeelicoaed: ammongumm
nitrilotriacetate, sodium hydroxyethyl ethyl enedi am ne
dii supAioplyd a ne@ng tntlird tfeyt s ned 1 t oyt ripeoit Beter@ndt eatand -
sodi um uram | di acet ate. Exanpl es ofrthe antirust
S

PR RS IR it éé.ddﬁéhﬁgﬁﬁ%%b%“

d| i sop

trat t. thrit
“tetr anﬁ%gwgk&g g#gigaﬂxg gﬁecm{{lfa&%}é&éﬂ]dant1ox1dants

benzotri azol e. | es of the antioxidants include
|§hmi@ldlagth1:mi@m1i gﬁm(emdl wlﬁglﬂanﬁ@r empperfrtioxidants,

anti oxi dants), am ne antjoxidants, sulfur antioxidants

audf@hamhmlld%mtaﬁaiﬁmgphoﬁx@mwsxmaﬁm phenol
ant i oxi dants (i ncl udi ng hi nder ed phenol anti oxi dants)

Y B s s
%légrmﬁggggﬁ ﬁ \{Hepﬁgxfjightedzhyﬁ?ox a%qgole o

2, 6'di'tert butyl-4- ethylphenol

-stearyl beta (3, 5-di- tert butyl hydroxyphenyl)proplonate

2,2 methylene bls(4 methyl 6- tert butylphenol)

2,2 -methylene'b1s(4-ethy1'6-ter‘t-b_utylphenol),. :

4,4'_-butylide}1-1e-bis~('3'methvyl‘-G-t:e.rt-b utylphenol),
3,9'bis[1,1-dimethyl-2'[béta'(3-tert’-butyl-4-hydroxy-5- ..
methyp heny_l)propionyloxy]ethyl] -2,4,8,'10-ﬁetraix‘gspir0'

[5.5]undecane, 1,1,3-tris(2-methyl-4-hydroxy-‘5-tert'

- butylphenylbutane, 1,3,5-trimethyl-2,4,G't_ris(3;5.-di-tert-b’uty1-

4-hydrox.ybénzyl)benzene and tetraxis[methylene-3-(3',5'-di-
tert- butyl-4"hydroxypheﬁyl)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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2,2'-nmethyl ene-b s(4-ethyl-6-tert -butyl phenol),
4,4" -butylidene-bis(3-nethyl-6-tert-butyl phenol),

W@ 287079F1 , | -di net hyl - 2- PCT/JP2006/325667

[beta-(3 tert-butyl-4-hydroxy-5-

hy. ropi on
Tob UPLTRR LBy i STl S Gy 5 1t bugy ] ggnol, butyl
net hyl - 4 hydr oxy 5 tertbutyl phenyl) butane,
hydrexyainneeley| 2.2'/methylens, lssz‘% “methyb@rjert- butylphenol),
4- hydr oxybenzyl ) benzene and
et Fut plidenleybasie- BretByl 6 -tdirt dritylphenol), -
but yl - 4' - hydr oxyphenyl ) pr opi onat e] et hane Exarrpl es of
whe- o'?ﬁs@ltrhé’ﬁﬂ &ftnﬁhk‘ffé}lhenol)

phenyl -'bet a- napht'hyl"am ne napht hyl ani ne,

waxg'ﬁg,rﬁggwf%x%@g;{ﬁgg%gm{ws AR e -

2,6-di-tert-butyl-p-cresol,2,6-di tert-butyl phenol,
prapiaiavelnyethane amd Bulyd-tpiséBometbyl yi-hydroxy-5-
hydr oxyani sol e, 2,2'-nethyl ene bis(4- methyl-

GeteblutPLshe HDMeithned, 4' - butyl i dene bis(3 - methyl -
6 tert but.yl phenol ) ,.
r I
[ mst hygg%eﬂ-lﬁ%& ?&Hél Siltﬁ-ef'rht? %ut y?‘)@lggfﬁqhﬂ&%&stdel%uﬁl
pj.onat.el met hane and |
e PRy Op e, ‘Dsteabut JhitbinyOpionane. 1ausrppiaaryl
of the sulfur antioxidants include dilauryl
shdiphopdopa tpi dimayeistdilst Satfiod i wdiipnage odastearyl
| auryl stearyl thiodipropionate, dinyristyl

BeBa Hethodhps @iy widbaatd] 9t saimthptobenzimidazole and
bet a, bet a' -thlodlproplonate ' 2-mer capt obenzi mi dazol e

| a%uryl sulfide.

Examples of the phosphorous antioxidants include _
triphenyl phdsphite’ octadecyl bhosphi’te triisbdecyl phOsphite,
tr11aury1 trlthlophosphlte and trlnonylphenyl phosphlte

Examples of the UV- ray absorbers include benzophenone

- UV-ray absorbers, benzotriaZple UV-ray absorbers, salicylate

. UV-ray absorbers, cyanoacrylate UV-ray absorbers, and nickel

complex’ salt UV-rsy absorbers.

Examples of the benzophenone UV-ray absorbers include
2-hydroxy-4-n-octoxybenzophenone,
2-hydroxy-4-n-dodecyloxybenzophenone,
2,4-dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone,

and 2,2',4,4'-tetrahydroxybenzophenone.
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di l auryl sulfide. Exanples of the phosphorous
anti oxi dants include triphenyl phosphite, octadecyl

w@bmgptiose, triisodecyl phosphite, trilauryl PCT/JP2006/325667

trithi ophosphite, and trinonyl phenyl phosphite. .

L R e S I

salicylate UV-ray absorbers, cyanoacrylate UV-ray
263 brAzox ¥y - virdkestydpiysmasl) Bemzotvagale,absor ber s.
Exanpl es 'of .t he benzophenone UV-ray absorbers include
2-tydhodyox¢-51- eeityYphe agh)ienonsri2zélgr oxy-4 n
dodecyl oxybenzophenone, 2, 4-di hydr oxybenzophenone,

- |d - Py ) 5 - ". -
7B oA A BT EA D R BB 0L pad 22y droxy

e T e

2-(2' -hydroxy-5' - met hyl phenyl ) benzotri azel e, 2-(2

hydr ox {exampde s ef thensaisghatt U R abaagbers include
2-(2' -hydroxy- 3'-tert . _ o
e y15s aliey wtep henyt)-bartshp heahenadidylaze) andExanpl es
of the salicylate UV-ray absorbers include phenyl -

a 'ﬁmk Ps rut yl phenyl salicylate, and

E’-égty gi?glr?g}lsglslgf"ﬂ:y ate. Exanples of the T :
cyanoa | at e UV-r absorbers, inc e .

et hyl - %{:é;gnie%_’oéﬁt% %%HQpc%wleathgray absorbers include

ethy}-2-cy§no-3,3'-diphény1 acrylate, '
nllethyl-Z'cyanOT3-metilyl'3;'(p-me£hoxyi)henyl) acryllate,'a.nd
buty1-2-cyano-3-méthyl-3-_(p-m‘e;tho:glrphenyll) acryl'a,te,

' Exé'mples of the nickel cqmpléx salt UV-ray absorbers-
includé nickél bis(octylphenyl) é’ulfid'e', i
2,2'-thiob.is({l\-‘ter“p'6cty1pflelate)'n-bﬁtylgmine nickei ‘(I‘I),
2,2'-thiobié(cl-ter't-octylp-helaté)'2-.et}.1yl.h’ex‘y1amir;'e nickel (IT)
and 2,2'-thibbis('4-tert-oc;ty11v)helat.e)1 t-riethar;qla'mine nickel (II).

| The recording in’kslaccording to the_presént inventiO_n
may be "prdduced 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 optional other
ingredients into an aqueous medium, and further stirring and

mixing them as required. The dispersing step may be carried
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nmet hyl - 2- cyano- 3- net hyl - 3- (p- net hoxyphenyl ) acryl at e,
and butyl - 2-cyano- 3-net hyl - 3-(p net hoxyphenyl)

waznyhzwse, Exanpl es of the nickel conpl ex sal tPddVIR2006/325667

absorbers include nickel bis(octylphenyl) sulfi-de,

%P% )u_stilgllgog Issé(n4(i %%rﬁ,- 885}’3 ehr?ﬂz%g'? all t1)1l1jltl¥,| o splla'f(lé%!, or
2,2 -thiobis(4-tert-octyl phel ate) - 2- et hyl hexyl-ani ne
nilasionic (disprasany; anidi the stumbgtandiipig step may be
triethanol am ne nickel (I1). The recording inks ‘

escxied oWyt udihbea poaseritionaEstirein gede hiee ps @aipyed kyith
di spersing or dissolving a pignent dispersion ‘

gﬁwm%mﬂmeg Rem ESANE dtPVRIH I@hi @ - dpReH dfspersing

I cohe surtactant” or a fluorine-containing ,
urfactant, a water-dispersible resin, a hunectant,
f§'%pti onal other ingredients into an aqueous medi um

and further stirring and mxing themas required. The
di sper Thegp by eiratayr dre xiae s iof ineembive regarding inks
hormogeni zer, ball mll, paint shaker,. or ultrasonic

i P Blespid peElgdsdlleetsd i dep erod aiygl ofi thé @ ppilégntiian; be -
carried out using a conventional stirring device

FAARAy WD Lg% RSy RBONGHLiBpo1d GRhiR the

gh ‘spe spersing The physical properties
of the jnventi recordi ng-i'nks may be properly B
§%P€E§é%”ﬁég%ﬁ¥ﬁﬁﬁ°8h the application; preferably the
viscosity and the surface tension are wthin the
r angesThesisichsitybef éhe inventive recording inks is preferably -

no more than 20 mPa-s at 25°C, more preferably no more than

15 mPa-s. When the viscosity is above 20 mPa-s, the ejection . -

stability niay be difficult to be mainfaine‘d d‘epending on head

configuration.
- The surface tension of the inventive recording inks is

preferably no more than 35 mN/m 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 -dryi'ng 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 these

colors may make possible to form multicolor images; recording
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The viscosity of the inventive recording inks is
preferably no nore than 20 nPa-s at 25C, nore

weeeferabl y no nore than 15 nPa-s. Wen the viBCOS#2006/325667
is above 20 nPa-s, the ejection stability nmay be

difficult to be.nmaintained. gdependi. n head

HsipE Y ER Soknee S b e KBNS B TPHORR fubt poter
recording inks is preferably no nore than 35 nmV m at
2magePore preferably no nore than 30 MM m When the
surface tension is above 35 N m ink l.eveling may

har dl y Thectcardihgciikl agcoedimg aodhehprdsemtignpentodh -
may be prol onged. The col or of recording inks '

ELPHY 8i Q)lsrh:?ﬁ)]?fi%ﬁewrs{iB\f,%‘flfﬂi]lﬁ%}b‘f)rinters 'equiqpped |
y’se an

appropriate ected dependi ng on theé purpose, .
may. be yell ow,, nagenta, cyan -or bl ack. ,Recording, usin

- RRHGEs LBk B iR TR s PR S0Pl Tnd R RIP R BB e
make possible to formnulticolor, i mges!" )
iekuedihrads foherd acoelbymeHin @@tlr}bﬂgqmneatﬁbs% ichlag gesl to
formfull color images. The recording inks according

bfedtheipk abels thyengh ate foryn g auviledaltyoapdkited wilnich
substantially any printers equi pped various ink-jet

foils.a LIS enkSRoGAbh e, BYeZORLACH hosiarBRlectric

ere a volunme in“an Ink path 1s
changed to eject ink drops,through deformng, a .4
STERERS 42 b s u eRnBRR Rt RS SR MR thedpk in
path, by action of a gi ezoel ectric .
the ink flow path (see JP-A No. 02-51734); so-called thermal

iﬁk-jet heads-where bubbles generate by heating an'ink'in an
ink flow path using an exotherv'ﬁlic resistive‘eleﬁléht .(see JP-A
No. 61-59911);-electrostatic ink-jet 'h;eads' Wiiere'an electrode
and a Vibratibn plate, which fofﬁl a wall of an ink flow path, are
diéposed in an opposed pf:isitidn, an'dra-‘v‘olumé in an i_n]? flow
. path 1s cha/n_ged to eject an ink by électfc;stétic power generateld'
~ between the electrode an‘d.tl‘le vibrati;)n plratfe','('s.ee JP-A No.
06-71882). |
| The iecording 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 apparatuses 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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el ement as a pressure-generating nmeans to press to the
ink in the ink flow path (see JP-A No. 02-51734);

waoocatdoed t hermal ink-jet heads where bubbl esP@EIRRIGIRS667

by heating an ink in an ink flow path using an .

X 1.c resisti.ve el enent (see JP-.A No.,61- 11);
B AL i Rty s Sncier M Brintigeho; P AddRpry the
vibration plate, which forma wall of an ink flow _.
pacordineinks geseading 40 Bpposesepbinvestlonsamapplied
volume in an ink flow path is changed to eject an ink
buitd Hgt faasimk icarpoidhye sgandr a¢ eukr drat neettetrbe irkeettr ode .
and the vibration plate (see JP-A No. 06-71882). The

FEEOF A0 alhD3 226605 dh A 1ifk G0 rREEPEIH g MY EHEd PBCESPding
be utilized for a variety of "articles such as fountain

ens, ball pens i C pens, -and sign pens, in .
S%Eﬁecg}'%ﬁ,ergtpwfr%ﬂ?@g.i nk-jet recording inks to inage
form ng -appar atuses such printers in ink-jet o

lakdeartggdesore specifically, printers having a
function to facilitate printing fixation by heating.

paper Thei itkeeativeOialo cZ0OGdgesi haye af dneentivad .tecordin‘g

the printing. I'n addition, the. recording inks .
Ak Andh D11t hBE SHEDEREr | IP13OhLP I ERTH ARPAS #dquired.

suitably for 1nk cartridges, ink recorded matters,

i nk-j et,recordi.ng apparatuses, and.ink-jet recording,.
ot hod T HECEah G, Braoh B Pl bR Bt e e fiREop A eely
Cartridge The inventive ink cartridges have an _
pelestelvia texmsdiinghape, 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 expléin'ed with reference to

AFIGS. 1-and 2. FIG.1isan exe_inpla‘r’y invehtive ink cartridge,

aﬁd FIG. 2 sbowsAthe ink'fcart.ridge'p'ac]ged within a casing or
outer packing.

An ink is introduced from an ink inlef-‘242 into an ink

. ‘bag"241 of the ink cartridge 200, then the ink bé}g. 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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inventive recor

ink in a container and other optional nenbers as
requi red. The container nmay be, without limtation,

wappromosat el y selected in ternms of shape, strBCL/iR006/325667

size, and material, depending on the purpose;

reterabl.e exanpl es thereof are.ink bags.for f
By BTN oA SthE 3 PLASHG CHETAEs onse 24t bletachably
cartridge will be explained with reference to FIGs. 1
ameurte Etg vdriosisaimejetrpeasyding eapraratuskscar t ri dge,
and FIG 2 shows the ink cartridge packed within a
casi ngTdle v @htiveCikilb@artvidgds haventheodweedtivieore @rding
ink inlet 242 into an ink bag 241 of the ink cartridge

- PRRe Do Beed b TRy APl ab By SRATARCEREH ok ikt
1. In,use, the ink i i ed h argtus. |
 FRERT R EPAFAGUARS; AR SoDAF BE RSP TAINY: hbhber

The ink-bag 241 is typically fornmed from a packing
maventiie suktiedsegbudimgappatatarsesf desembedngtas.
air-pernmeability. As shown in FIG 2, the ink bag 241
ﬂﬁkyj@tCRbbyrmm@%?ﬂﬂaﬁhw asd Inkaldt Rdgerdnse Méthedd =~
det achably nounted to various ink-jet recording R
appar afyses, o JhE . ] ' L ! ‘
L1 Py I ve MRV el PR ARL RS EPE AT at Teast
anounting t.o various jnk-jet recordi ng apparatuses,. . .
ARk e SetiPg PpiABELPBET OpELa e HAJLORDED Ahe Stimulus
recordi ng appar atuses. descri bed | ater.

generation unit and a control unit.

The inventive ink-jet recording method contains at least

an ink ejecting step and also other optionaI steps such as a

stimulus generation step and a control step.. The inventive

ink-jet recording method may be suitably carried out by the
inventive inlg-jet recordii:lg apparatu's;-'tlhe ink ejecting step may

be suitably carried out by the ink ejecting unit.

- Ink Ejecting Step and Ink Ejecting Unit

The ink ejeécting step is one to eject the iﬁventive
recording ink by applying a stimulus to the recording ink
thereby to form images.

The ink ejecting unit 1s 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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I nk-j et Recording Apparatus and Ink Jet Recording
Met hod The inventive ink-jet recordi ng apparatuses

wh2aoe0zs1 east an ink ejecting unit and ot her BOU/JRID@325667

units such as a stinmulus generation unit and a control
unit. The i pve tive ink-jet recording nethod contains
LRTIRLES 0Z% ¢ % o’éjlggfl%gﬂ’%bngnd al so ot her optional
steps such as a stinulus generation step and a_control
step. The stiventusaanibe properlyr delastadt dependingpen the
suitably carried out by the inventive ink-jet :
app@fdﬂtm@na@&ahgble%; théeedfniactpdet hagt Spepsdmpe,beibration,
suitably carried out by the ink ejecting unit. Ink

hacii St ' [ bt e, ' [
thngphgm. PRe &Y b Pk EhREL A NGE iFMEo by MinBhRES gfi%wo or

I'S one to €] ecC e I nventive recordi ng

applying a stingulus to the, recprding ink.thereb 0
R nigtane Hhe senithg; BERE R ke i e SrapseroTle:

i nventive recording ink by applying a stinulus to the
recor dErgmnlkes hértgbysitlmubmgenageﬂonrw@lt Akrctipdethenfing
may be properly sel ected depending on the application;

gy iy £ ideneelid d devieyar pidrpebocmtie et afen ti yibration
printing. .The stinul.us may be properly sel ected

REREPAL s 00100, B GahEhg AL Sy a0 enl | g
PREGHICANE. RiseoelRdrties phinsdp e Ui A Bl e
elemgnts, thermal actﬁa‘tors which utilize a phase change by
m?mbrane boiling of tfle liduid 1’_1sing a111 electric thermal

conversion element such as an exothermal resistive element,

shape memory alloy actuators using a metallic phase change by

‘thermal chaﬁge,- and electrostatic actuators using an

electrostatic power.

The way to ejeét the recording ink may be properly -

- selected depending on the stimulus; in cases where the stimulus

is de'lrivled by “heat”, such a method isb available és heat eneéergy
correspo‘nding to recording signals is irﬁparted using a thermal
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 liquid 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 1s
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Exanpl es of the stinulus generation unit include
heating devi ces, pressurizing devices, piezoelectric

we@bk@mer®sy vi brati on generating devi ces, ultr aBOniR2006/325667

oscillators, .and lights, nore specifically,

B S ERA Pel SRR g agotume o

change by nenbrane boiling of the |iquid using. .an

al pressuret heomais teduerditorelect idie recendiag upk as droplets
exot hermal resistive elenment, shape nenory all oy
fedidaflod ouzie@orenet theé irecphdieg dhar®ybyppheimmioltage.
change, and el ectrostatic actuators using an

&b %‘fxterg Al Ec AR e midiet Wahelr@dCh £6! pBQﬁi6ﬁ§%rlpéJ‘Qhe

I nk ma e properly sel ected depending on t

stinmulus! in cases where the sti.nuJ,us is derived
BRATuTe sgem S e ok Lo Ep TPV rhiad Fing Rgpd
corres&pnding to recording signals is inparted using a

t her mall bisedtople tt figer el eratited Tanoriding ydooiepagf y 3
to generate bubbles in the recording ink by the heat

enerpyl atlde tshe edesdefidtedi dkops if qgirteddrably; &) &cOdmds, the

liquid drops froma nozzle pore of the recording head

H¥iﬂfe§§f{{o§1§§c§ he &H%'?QL%?} h”kHéks&zuc Cahli&h

stinmu erived by ssure”, a et ho
i savai l.abl.e th a. pi l.ectric el enment is bended and
LeyouiAenis %r%feégggilgz()ro(ggﬁli? PedGced to eject the
recording ink-as droplets fromthe nozzle pore of the
recor dlhg ¢earadyunigpmangeverareidyt selegéed depending on
pi ezoel ectric el ement adhered at a position called the
the purpose; examples thereof include instruments such as
sequéncers and computers.

An embodiment to carry out the inventive ink-jet
recording method by the inventive ihk-’jet recording apparatus

will be described with reférenée to dfawings.' 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

'discharge tray 103 for stocking the péper on which images'being
recorded, and an ink cartridge section 104. An operation
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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wpemferably 3 to 40 pi,

pressure roomin the ink flow path in the recording
head. The droplet size of ejected recording inks is
the speed of ejected dPOPSPA®/325667
preferably 5 to 20 m's, the driving frequency is

Hz or nore, and the resol uti
Brih dragly shih it ar BragneSthmatite Fer iRty M%e rod
properly sel ected dependi ng on the purpgse! exanple
i Rdrebich sl agailasneorken grsdjg«hd algtgé‘rw@nf@ersglaﬁnand left
conputers. An enbodinent to carry out the inventive
bitke ptateeCootishowiEt had Hytalel 32yand ienmioked emd
recordi ng apparatus will be described with reference
T =] I

g 0% melh bab Blg TRORLC (0L SRERE) 18 oo

unted t.o in body 101, a paper discharge tray

9F3P1§Poﬁiéh ‘t he- paper on which i mages being

recorded and an ink cartridge section_104. An
oper at Iotheecariageobs 3f agrecading hedd 13t fermedaghfour
etc. is disposed on the ink cartridge |oading section
ho4dsTheejotk jearink dgepsadt tenpe@dvaaslers, i.e. yellow (Y),
openabl e/ ¢l osabl e front cover 115 for detaching the

EPEn (@) f&iggSn%QJ(Mﬁaan @B’f‘%loédéadséoh fhat

arrlagé I's retained free ding in a mai n

RNt (i kaset li?ge?éwﬂ%%% gt d dpce difiebybih e

(not shown) and a stay 132, and_is noved and

: 1ntersects with the main scanning direction with the ink

ejecting directioln being dir.ected" downward. '

The ink-jet recording héad Qf the re(.:ordibng: head 134 |
may be those containing a piezo_ele’cti'ic acﬁiator such as a
piezoelectric élement, thermal actuator ﬁtili’zing phase c'hange
by‘ membrane\boilin'g of ti\'le li(iuid us'ing‘ the electric thermal

conversion element such as an exothermal resistive element, a.

- shape memory alloy actuator using a metallic phase change by -

thermal change, and an electrostatic actuator using the

electrostatic power, as the energy generation unit to jet the
recording ink.

The carriage 133 has a subtank 135 for each color to
supply each color ink. The inventive recording ink 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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scanned by a main scanning notor (not shown) in an
arrow direction in FIG 5. In the carriage 133, a

wo swontivsy head 134 formed of four heads to ejBCL/JIP2006/325667

jet-ink drops of respective colors, i.e. yellow (Y),
cyan,.(C epta (M and, bl ack, ( is 1 ogded such
SHER iR BRE irels heEPrap Ik G b Bowanged 1 n a
direction that_intersects with the main scanni n?_

di r ect Mranwvirle.he naneepupply Fegtier Wikielhenpglies the
di rect ed downward. The ink-jet recording head of the
paperdl 42 théect ddda payp drestduiksi@mgcoattabni hgl af the paper
pi ezoel ectric actuator such as a piezoelectric

@hrﬁrgﬁ?tt’ra hehgelordfE 1R HY T th 8b RO RIS 6116 RANIE a P r
menbr I I .

ane boiling of the liquid using the electric

 PuBPTT mo IR TRe hih SRR R R 4PP A5 i BaPr ans by

a netal i c phase change by thermal change, and an
enecirogs ithe paper saaekingisegtiare 1dleandod sepiad apire pad
as the energy generation unit to jet the recording

1dK. oﬂ'bl&se:dutbitﬂgaep&%rmmlﬁubllamkld&&rf&coemﬂse&bbﬁlthe .

to supply: each color ink.. The inventive recording ink
bra (R WA ! T BedftibVRNE ¥ ik tC Ald 'tHﬂsesggéga’tcign pad

rount.ed in the ink cartridge | oading section

subt ank 135 t hrpugh thesupplying,tu for,the :
188 BURRECH Ho vt T RaneT REBRIN 1R I8 Rad 0o
section which supplies the -
feeding section for feeding the paper supplied from the

paper supAply section beneath the recording head 134 has a

feeihg belt 151 for'feeding the paper 142 by absorbing

electrostatically, a counter roller 152 for feeding the paper 142

‘sent through a guide 145 from the paper supply section'byA

sandwiching with the fe_e(ding belt 151; a feeding guide 153 for
feeding the paper sent in a nearly vertical ﬁpward direction on

the feeding belt 151 by changing the direction of the paper at

. ‘about 90°, and a tip pressurizing roller 156 biased to the

feeding belf 151 side with a pushing member 154. An
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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paper 142 taken on a paper stacking section 141 of the
paper supply tray 102 conprises a half noon type

wo ziloh/er2osr paper supply roller 143 which separetB®22000B25667

feeds the paper one by one fron1the paper stacking

don a se I 0 opposed to the ..
Fetinhph § Son e SRbfsc i s roR B nes abiirbine
vvlth large friction coeffl ci ent and this separation
pasfacesforn gd faem ofer exa i l6aferesummataranl avithua
side. A feeding section for feeding the paper supplied
thiwkddss phadobusupP |ym secivibdoh heséatdnédeoneeol Hasonot
head 134 has a feeing belt 151 for feeding the paper

I to
G RGP O UG, RIS e (B R g

'?Qa&t“ebfiﬁ?@eaié%%ﬁﬁa%@iﬁf RS0 E Ntan cbRE

faper sent in a nearly vertlcal u ward direction on
1 eedmitichethe r8sidtpnchatrtrgl thisecarbe@th@ﬁ bgfent given
paper at about 90, and a tip pressurizing roller 156

Wi tls athet @a inteni Leaiab abefis Ihirfacddawietrh oA ppisiienhember
menber 154. An electrical charging roller 156 which is

.?gﬁ(ﬁggggs i@ AIn 1n%ﬁ1gc!i‘§gﬁ?n_r tRYr g%@dgﬁegtﬂbead_'

s a conprls e fee |ng
is.an endl ess.belt,.is d| bet we
Fitiiera oS08 Wnbnsh o) & PR de CTiE TR L L5 Ao
going around in a belt feedin dlrectlon Thlsfeedlng
baper tBschasgng wechion rf@ydrls awn&tbegamr

absor bi ng
recorded at the recordmg head 134 comprlses a separatlon nail

171 for separating the paper 142 from the feedlng belt 151,'a

paper discharging roller 172 and a dlischarg"ilng half moon type

roller 173. A paper discharge tray 103 is disposed beneath the 7
paper discha}'ging roller ‘:172.
A both side paper supply unit 181.‘is'_detachab1y loaded .

on the backside section of the main body 101; ’The both side

‘paper supply unit 181 takes in the paper 142 refurned in a

reverse direction rotation of the 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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Vi(srredi um

surface formed from for exanple, a resin materi al
with a thickness of about 40 mMmto which resistance

w@onrnmshas not been given, for exanple, a copol/yrmee6/325667

of tetrafl uoroethyl ene and ethylene and a back | ayer
ée3| tant1 o n Sar r ﬁﬁ ) to which.the

Erch I End tmuitiey e B, SRS Fomt Bt Rase LPhRbIRC

same material as this surface | ayer. A _ gui de nenber
se¢tionr riduppadiengl 49 sumpled An the negirdy werti¢ed upward
recordi ng head 134 is di sposed on the back side of the

idepsittignbiel guiddd b& pl@eruidestddy gndgfedkblyi beid®r

di schargi ng the paper 142 recorded ‘at -the recording

a 1 f
SR RPIEhoAR, foatBAl BEIONTIpadifie EBireg goller 152

by bE g1 Papen s (e pap e hi 3F ?‘?%‘Q‘%)g%:l e 153,

di sposed- beneat h the paper discharging roller 172. A
mwnw@@rpalperfeedppg;bmﬂﬁ hat the thar achapnyigipgdeall
on the backside section of the nmain-body 101. The both
$i 6en pgper ralleplp yniid thhigddsnidbdine 9paper ith4feeding
returned i.n a reverse direction rotation of the
heﬁghpgnbelt 151, reverses the paper 142 and supplies
It agaln between the counter roller 152 and the,

feeding b r supply.sectiop 182 is

b ovi a8 S Rt pbF TearraB el PRERsSRaE Rt
supply unit 181.

electrlcal charging roller 156, and the paper 142 is fed by being
absorbed electrostatlcally.- The 1nk drop 18 ]etted onto the
stopping paper 142 to reeord one line by dr1v1ng the recording .
head 134 depending on the image si'g:nalsw-i/t'h moving the
carriage 133 there; and next line is récorded after feeding the

paper 142 to a given amohnt. ‘A recerding operation 18

terminated by rece1v1ng a recordlng termlnatlon s1gnal or a

- signal that a back end of the paper 142 has reached the

'recordlng region, then the paper 142 is dlsc.harged to the paper

discharge ti‘ay 103.

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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In this ink-jet recordi ng apparatus, the paper 142
i sseparated and supplied one by one fromthe paper

wauppbysecti on, the paper 142 supplied in t her@iBar20§6/325667

vertical upward direction is guided by the guide 145,

and .fed by being.sandw ched, w the.feeding belt ,151.
S 10 Eh € SRRE B TG, Cargsidat 00 1 s HedrapEy A iotsing
further guided by the feeding guide 153, nounted on
ihéhedadk sgrbwidge1B91gan bhe 3?@%@%§dr@@dr@h§’aﬁe Ap&nbag
type roller 155, and changed in about 90 in its . :
fredidiengatlivecehhagedAt Ekah wihem thédnkeeaitrgdpelis 157

is charged by the electrical charging roller 156, and

Ee(f‘xgsﬁ@{i%d ]ifizv%ftﬂ:ﬂli_ﬁl?é/uﬂﬁé@%éﬂﬁ‘N)_Qﬁijng, it is pots%ieme to

ctrostatica e Ink drop Is jetted onto
St gppi n 142 tqg.recor,d o | ine by drivi t he
SeAiP G ABPRe AR e diBEATy off NS P Hage & VAFE wi t
nmoving the carriage 133 there, and next 1ine is- ‘
derrgddbafewurded ngwandpapéhemaindedyyihdy for
anount. A recording operation is term nated by

éeagiplen® van edydihpgisiedr h matack oxi ghalbject ha baah
that a back end of the paper 142 has reached the

PREIEbAG KL% ofh bto*&?“%yiij) W Fostld fo %!ﬁ%@&ﬁ%&m) |

paper discharge tr en a remaini
near end.dof %Bﬁ recording ink in the subtank 135 is .
serkrragellecording ink in a given amount is
supplied-fromthe ink cartridge 201 to the subtank
Here, the present 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 hzaving a line-type head.

The iriventi-ve ink-jet recording apparatuses and the
ink-jet recording method'_:s can be appli‘eid to various recordings
based on ink-jet recofding systems, for example, to printers for

ink-jet recording, facsimile apparatuses, copying apparatuses, -

‘printer/facsimile/copier composite machines, and the like

Inkb 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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135. In this ink-jet recordi ng apparatus, when the
recordingink in the inventive ink cartridge 201 is

w0 2oo7eteesit out, a housing in the ink cartridge ROLIR2066/325667

be deconposed and only the ink bag inside can be

change Even en the ,.ink cartridge i;s ¢ ns

vert Do e uing Brtiromnge BioHe 1 S0Pttt dFending
stably supply the recording ink. Therefore even when
ansbes @uppses exmpieupharee! sackude ragnlapapresy glossy
for exanple, even when housed in a rack or an object

pap dresmepl ak pd per, thbrivsi, fibhody OMP, shéetss qroslse Dilee.

to easily change the ink cartridge 201. Here, the
ﬁflf‘e%%”Inal)mS%”ﬁ od a|15n@e&pm%%mmlbﬁspect to the

serial type (shuttle type) where the carriage being

T ko 22 tﬂ%ﬁﬁé‘%ﬁﬁrﬁ? RECOSREN Rt D FER R TR Tmage

apparatuses having a line-type head. The:inventive
awaljtet, weidong blpedipg: and excahenthe stable syith time,
recordi ng nethods can be applied to various recordings
bhseeforie ¢ak-4eebuieddydiatidi stk fernvarions @eanpireg, t o
printers for -ink-jet recording, facsimle apparatuses, S
Ya\v4 r r / | r

ER D OO DR LB R M | R RLARRES oy fotters.
The inventive ink recorded matters are those recorded.
by means of inventive ink-jet recording apparatuses

and i nventive
Examples

The present invention will be explained with reference to

examples, but it should be understood that the present

invention is not limited thereto at all. In the following

descriptions, all parts and percent are based on “mass” unless
indicated otherwise.

Preparation Example A-1

- Preparation of Solution A-1 of Polymer Dispersion Stabilizer

A mixture of ingredients shown below,wefe mixed u’n'der
heating'by.a mechanical stirrer to dissolve 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) *  10.0 parts
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i nk-jet recording nethods. The inventive ink recorded
matters have images fornmed on recordi ng nedi a using

wao bw7omeent i ve recordi ng i nks. The recordi ng nmeRliEIRAY6/325667

be properly sel ected dependi ng on the purpose;

exa ereof include r | ar paper, gl ossy p: ,
speg&a?é%g;@rq,uef’éﬁr?%@,%ﬂlﬁgng, OHP sheets, or t%pgﬁ parts
i ke. These_may be used al one or in conbination. The

i nvelpippezediwatatorded matters are of high i magetl.38 parts
qual i t%/, w th no bl eeding, and excellently stable with

ti me, 1) i bl e pabeheo PMCakbloy, varboaedtdmrnuark exusft

printing, literatures or documents with a variety of

bIBE S IR 01 2118t 1 #7 8.ci XA eS8 K OFE/Y, bﬁ‘é‘érﬁx}(?fhge

w Il be explained wth reference to exanples, but I

shoul d.be under st that the present invention is not
‘ P??%’Létcélaafﬁ%?’eqe}bt'aé)&gﬁ)-l . In the foll owi ng descriptions,

all parts and percent are based on "mass™ unl ess’

i ndi c&1 dd0 di e arseunpodpdkali on thahssds afjacid value
Preparation of Solution A-1 of Polynmer Dispersion
Prebpiarazion AxamtpleeAdf i ngredi ents shown bel ow were
m xed under heating by a nechanical stirrer to

Bir2ArUeih RIS QL B/ BRIfP 61,ARBY db1 G 1S0PR! SIS 1oy
then a mnute anount of insol’'uble matters were . '
filter gqufxftulxj'g!or]?ginagrfel(iite‘gq:s MR Eo3 $ AR under
heating by a méc‘hanic'al\ stirrer to dissolve alpha-olefin/maleic

anhydride copolymer (II), then a4 minute amount of insoluble

matters were filtered off using_é filter havihg an average pore

‘size of 5 pm, thereby to prepare the éolutiori B of polymer

dispersion stabilizer.
" Alpha-olef‘in/rﬁaleic aiihydride copolymer (In *v ‘1(.).0 parts
1N NaOH aqu.eous-solu-tion'*” - : | 28.08 parts
. Deionized water ' | | | 61.92 barts
: 1)A T-YP111 by Seico PMC Cof, 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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size of 5 nm thereby to prepare the solution Al of
pol ynmer dispersion stabilizer. Al pha-olefin/maleic

wa@edyadrisde copol ymer (1) * ) 10.0 partsl N KOH BCaer06s/325667

solution *2) 68.62 parts Deionized water 21.38 parts

-YPLI O by Seicq P Co. ., ,carbon-at om nunber...of )
- ﬁ%%al}mg Byaprihechanica SUEERY 195 t?éolgesarfﬁgnaoﬂf@f,mmew

average nol ecul ar wei ght: 9000 2) 1.0 tinme anmount of
anhaldride adpelyasés (H) athen vamian weparennbof Bnsapuble
A-2 Preparation of Solution B of Polyner D spersion

Bi litielr 5 206 r A filit ¥ kol & fOTu JiAgr £ dile vt sh SViaWN abeh 0¥t X€6 §ore
m xed under heating by a nmechanical stirrer to

giAset el PhRe Al +8/drREE ANIXEILE0Lerel YaR) mt! )

en a nut e anount nsol ubl e matters

filtered off- using a filter having an average pore

disRerseoB $3b1ieTeny to prepare the sol ution B of
pol ynmer dispersion stabilizer. Al pha-olefin/mleic
Ainhad@led‘up/anyi@:c gnhydride topolymwers(WIN RHOH10.0 parts

aqueous solution *2 28.08 parts Deionized water 61.92

paiNs LIDH-afldoths By SHo@0*PMC Co., carbon-at omi miBdgarts

of olefin.chain: 16 to 18, acid value: 221 ngKOH g, ;
Mep% i BN AP AR ecul ar weight: 11000 72 66 parts

1) T-YP112 by Seico PMC Co., carbon-atom number of
olefin chain: 20 to 24, ;1(;id value: 190 mgK'OH/g, mass average
molecular Weighti 10060 | |

9) 1.2 times amount of alkali'on the basis of acid Valuel
P’repai*ation Example A-4 |
Preparation of Solution D of Polymer 'Dispersion Stabﬂizer

A mixture of ingre{iients shown below were mixe.d under
heating byva mechanical stirrer to disso’l\;e ‘alpha*’olefin/ma“léic '
anhyciride cOpolymér (IV), _tlie'n a mi-nﬁte alm;)unt of insoluble
'matt'éré were filtered off qsing a fi_lter having ari_ average pore
size of & -pni, thereby to prepare the solution D of polymer
dispersion stabilizer.

Alpha-olefin/maleic anhydride copolymer (IV) *)  10.0 parts
1N ammonia agqueous solution *2) A 25.15 parts
Deionized water 64.85 parts

1) T-YP113 by Seico PMC Co., carbon-atom number of olefin
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2) 1.0 tinme anmount of alkali on the basis of acid

val ue Preparation Exanple A-3 Preparation of Sol ution
wa2mof/oPosyer Di spersion Stabilizer A m xture BET/JP2006/325667

i ngredi ents shown bel ow were m xed underheating by a

chanpi,ca irrer to dis ve ol efin/ mal ei c
ZRRyRr Lt dBormar aine S 1 e RO puptAsmatAr bt
i nsol uble matters were filtered off using a filter
medecglan weighigd W@ size of 5 nm thereby to
prepare the solution C of polyner dispersion
st abp) i1zBrtim¥pharalef of/atkladi enathy draiside of sadyvaiue
(1) * ) 10.0 parts I N Li OH agueous sol ution *2)

r Dei oni zed water 72.66 parts 1) T-YP11l2 by
gé{lagigpg%%o., car bon- at om nunber of olefin chain: 20

0 24, acid vyglued 1 KOH/ g, ,mass average nol ecul ar
F2eghratiun gl EMe st QRIS TGt of al Kal on the
basis of acid value Preparation Exanple A 4 o

Pr eMoeazmyellosolpigiwen D Bf Pol yner Di spersi on 20.0 parts
Stabilizer A mxture of ingredients shown bel ow were

m XPd1yerhes t hydlatiene by- ra pledhleitbelr @RT1100) 12 6.6 parts
di ssol ve al pha-ol efin/mal ei c anhydride copol yner (1V),

t he . aunt of i nsol ubl e matters were '
fil Pg?gﬁli(}ﬁ %{JSI ng a filter having an average p_o7r3e'4 parts

iz o 1M hA RIS PARY BaANS RN BBk
Chemicals Mfg. Co.
2) nonionig surfa‘ctani:, HL'.B'valuelI_ 18.5, by Takemot_o 01l
& Fat Co. | |
Initially, the nonionic surfactént described above was
dissolved into deionized water to prepar'e a solution, then the
solution Qvas__.mixe'zd with ?;0 wet the p'ign‘lent describéd ébove
sufficiently. Thé mixture was then disp‘v'er"sed at’'2000.rpm for 4
- hours by use of KDLA M;)dei Dyno-Mill we.t-}:»yp‘e disperser (by -
‘WAB Machinery Co.) fille(i with zircohia beads 6f.0.5 mm
diameter thereby to prepare a primary bigment dispersion.
The solution A-1 of polymer dispersion stabilizer described
a.bove was add in an amount of 20.0 parts to the primary
pigmént dispersion to stir the mixture sufficientlry thereby to

prepare pigment dispersion I. The average particle diameter

Dso of the pigment dispersion I was 49 nm in accordance with
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di spersion stabilizer. Al pha-olefin/mleic anhydride
copolynmer (1V) * ) 10.0 parts I N anmpni a agueous

waoloaniom *2 25. 15 parts Dei oni zed wat er 64. 85PQEIR28061325667

T-YP113 by Seico PMC Co., carbon-atom nunber of

efinchain: 16 to.18, _aci S
absrlagéswmfap%gglﬂ? %’&3533}’-‘7%0?358@%? of
al kali on the basis of acid val ue Exanple A-I
Prepapde ifr? of Pigment Dispersion | Monoazo yel | ow
pi gment * 20.0 parts Pol yoxyet hyl ene

Peleparapidhwif Ripghe ARDiPBrsien @I6 parts Dei oni zed
vvater 73.4 parts 1) CI. pignment yellow 74, by

o PRy gﬁa{h@%@%@ﬁi@mwgﬁoﬁfgz@ T
P B R P T ADRE NSNS 20 e

then the sol ution vvas m xed with to wet the pignent
desbreiippizedbowateguf fi ci ently. The mi xture was theh4 parts
di spersed at 2000 rpm for 4 hours by use of KDLA Model

Dyno- M bly Detiniyisedlksr@sRar & OhetiiaVeVifge(p. Co. )
filled wth zirconia beads of 0.5 mMm ‘
2) nonionic surfactant HLB Value 18 3,.by Da1 ichi Kogyo
Seiyaku Co.
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 :dispers'ed-at 2000 rpm for 2

hours by use of KDLA Model Dyno-Mill wet-type disp_erSer’ (by
WAB Machinery Co.) filléd with zircbnia beads of 0.5 mm
diameter thereby to prepare a primary pigment dispersion:

The solution B of polymer diSpersioh stabilizer described above

‘'was add in an amount of 20.0 parts to the primary pigment

dispersion to stir the mixture sufficiently thereby to prepare .
pigment dispersion II. The average particle diameter Dso 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 III

93



10

15

20

di aneter thereby to prepare a primary pignment

di spersion. The solution A-1 of polyner dispersion
warmbntwzer descri bed above was add in an anourtT/dH2006/325667

20.0 parts to the primry pignent dispersion to stir

the m xture sufficiently thereby to prepare pig

di ngltg‘iaiﬂcxam%mwr tgelh,parti cle diameter %B‘g%gb parts
the pignent dispersion | was 49 nmin_accordance

wi t Rolheoxethur kemens tyusinep hemy etbeg "Chy M cro Trbkparts
Co.). Exanple A-2 Preparation of Pignent Dispersion Il

QUi Deeshiane wdrent (Cl. pignent red 122) ) 20.71B.4 parts
parts Pol yoxyet hyl ene | auryl ether (DKS NL-450) *2> 6.6

parts i onj t 73543 PBLL B abhi WV s PRk DI b ok a
Col orlgﬁcgéh‘?%%e\sm g‘%e ?30 g) 5rnofal‘l}olncikﬁélssur?a‘ct ant, HLB
lue. 18.3, . by Dai-ichi Kogyo Seiyaku Co. Initially,
‘Hb‘fﬂ]]énﬁrcfg §t%-act.ant described above was di ssol ved

into deionized water to prepare a solution, then the
sol ut 2biNoige nnExded 9, tronienietsurfa cpante FLBesaluesdd’ -5,
above sufficiently. The m xture was then di spersed at

B90Daifiehi Ko@ybBvigakys Gee of KDLA Model Dyno-M | |
wet -t ype di sperser (by WAB Machinery Co.) filled with

Zi.r cony 2, dye tqfde‘ﬂoﬁi&medga &%&t%é@&}ib%ﬁ PHER P &
primary pigment di spersion-. e sol ution of  pol ymer

I.spersi.on stabjlizer described above i Ly
1sspo(ived« 1nnto 3e_{on1zed water to prepare a solution, then the

solution was mixed Witil to wet the pigment described above
éufficiently. The mi);turé was :tlien diépersed at 2000 rpm for 2
houtrs by use of KDLA Model D&no-Mill wet-type‘ disperser A(b.y o

'WAB'Machinery Co.) filled with zirconia beads of 0.5 mm |
diameter théreby to prepare a primary ‘p.igm'erit dispers'ion.

T.he' solutionA;C of polyméfr dispersi'oh stabilizer desc:iBed above
was add in an amount of 20.0 parfs fo fhe primaijy pigment ‘ .
dispersion to stir fhe miAx‘tulre sufficiéntly tliereby to prepare -

‘ pigﬁieﬁt dispersion III. The averagé particle d:‘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

94



10

15

20

was add in an anount of 20.0 parts to the primary
pi gnent dispersion to stir the mxture sufficiently

WO bwretepst o prepare pignent dispersion |1. ThePEwaErag#325667

particle diameter D50 of the pignment dispersion Il was
8 1.onmin accordance with the neasurenent using
UPAI%kﬁgéz?(gW?\ﬁecrr o Track Co.). Exanple A-3 68 parts
Preparation of Pignment Dispersion |IIPhthal ocyanine

pi gneht inorg@pigopaanic pakioxl/ds muigry particle size: 17
styrenephenyl ether *2) 6.6 parts Deionized water 73.4
paif bylToflal Kogygn®at blue 15 -:3, by Dainichisei ka
Color & Chemcals Mg. Co. 2) Noigen EA-197, nonionic
surfast afionit-Bubea tintl fy NIDHJRINY @A 2 K024 Sei yaku

Co. Initial e noni 6nic surfactant described above

Sor it BRTORFGy theosSEIRYRT GBS PP Th oo fpsqlved

pi gnment descri bed above sufficiently. The m xture was
intn deiepigesbw atier2g0prepaTe o solwdans then ke solrbion
Mbdel Dyno-M 1| wet-type disperser (by WAB Machi nery

@9 nfiixleldedrivh tto wiet abii pi et désdribetmisowersudficiently.

thereby to prepare a primary pignent dispersion. The .
. . r

TR0 BB e R YIP L1 RIS 90 3 5 e

g%lﬂrﬂk r-il/lgg‘g{"])yno-Mill wet-type disperser (by WAB

Machinery Co.) filled With zirconia beads of 0.5 mm diameter

thereby to prepare a primary pigment dispersion. The solution

C of.polymer dispersion stabiliier described above was add in

 an amount of 20.0 parts to the priméry pigment dispersion to

stir the mixture sufficiently thereby to prepare pigment
dispersion IV. The avefage particle diameter Dso of the
pigment dispersion IV was 39 nm in accordance with the -

measurement using UPA-EX150 (by Micro Track Co.).

"Example A-5

Preparatio'n of Pigment Dispersion V
Silica/quinacridone PR122 complex pigment *V 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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di spersion to stir the mxture sufficiently thereby to
prepare pignment dispersion Ill. The average particle

wale@met®sl D50 of the pignment dispersion |11 waBCBBP2006/325667
i n accordance with the neasurenent using UPA-EX150 (by

Mc Track .),. Exapple A-4 Pr rati on of .Pigne

D ségwlxﬂxymh%f w@wyﬁ%ﬁnﬁmoaﬂmﬁﬂ#nate
24 parts_Sodi um di octyl sul fosucci nate (Newcol 291M

*2) gbpddasbehbMamxd heirakesCparts 1) _

i norganic/organic ratio : 1/1, primary particle size:

17 nm IThitidvda theoyarfartad)t dedaibedsabidwe wead dibyolved
Ni ppon Nyukazai Co. Initially, the surfactant '

dess dehedi %%M%fhggﬁﬁ@da gpf@n@ﬁ[ %iezlef*hégg%gmap’;@

prepare a sol ution, e solutiron'was m X
to wet. the pignent described aboye sufficiently. .The

5 W TRt RaR Web BeoRtE e U e A GO0V G Rty
use of KDLA Model Dyno MII wet atd/&s di sperser (by WAB -
Whehmistyr €ov s fthlenedispetsed at pemidonf2 bograrhy use
di aneter thereby to prepare a primary pignent - ,

gf HWBILA ModdN® 5 -M 10w &1 -@¥ peod yspRir seie (p§T W AB
stabilizer described above was add in an anount of

S5 RSP D HIRPS TR AT Mo f 0PS5O Qb dvor
?hélp rsion |V. The average particl|e.di aneter DI'—';geostl'ution

gby to prepare a primary pigment ‘Ealisp_ersmn.

.10 B of polymer dispersio;l‘stabilizer described above was add in
an amount of 21.0 parfs tolthe primarylpigment dispersion to
stir the mixture sufficiently thgreb;jr to prepare pigment
dispersion'V. The average parfcicle diameter Dso of th‘e pigme‘ntl
dispersion V was 75 nm in accordaricé 'Wlith the. measure’ment

'15’ using UPA'E__XI56 (by Micro Track Co.).

Exam.ple A'G |
Preparation of P’igfnent Dispe-rsion VI
Silica/Phthalocyanine PB15:3 complex pigment *D 24 parts
Polyoxyethylene laurylether (DKS NL-180) *2 8 parts
20 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.

96



.10

15.

20

pi gment di spersion IV was 39 nmin accordance with the
nmeasur enent usi ng UPA EX150 (by Mcro Track Co.).

weExmmpi2esiA-5 Preparation of Pignent Di spersi onPO/JP2006/325667

Silical qui nacri done PR122 conpl ex pignment 28 parts

Dol oni Jeiadber sk fastedty dssihibed pbEfe s assolved

ratio: 1/1 r|rrary partlcle size: 16 nm by Toda
mgyde@@nzz)e W 3teryta pyepase & $pbndpRe heat hbe solution
amoni um-sul fonate by Dai ichi Kogyo Seiyaku Co. :
W d ndixde)d wibk touwkachanpigeeat descrdabedea bewse sufficient-ly.
di ssol ved into deionized water to prepare a sol ution,

I
HORD o 3981 Whl A iR Skl n000 YBm (BE PHOERLY use

above su ure was then

By B Mge ! ns ﬁ\ﬁ%evgé t%%ﬁwér%%ih@aeW?ome'

f| Iled with zirconia beads of 0.5 nmm di anet er thereb%/e
Maghipeine Ca. bnﬁlh@dwmhgmwndaéwés 0h 0.5ham ¢ligme
B of polyner dispersion stabilizer descri bed above was

aHdréby a0 prepdaie af p2im Arparigenént disperdicary Phenesitution
di spersion to stir the mxture sufficiently thereby to

6P 81%'3 IS8R Stia¥1Yer W6 BYBE A0 RAS Qdd i
Sllram?t et ﬂ%p e pi gr{flent1 g spersi on %povvas %‘; nm i nln
%%Cgilldoalilrgt? OhOtparts ?()S%Lgrgerr}tmary pigment dispersion to
stir the mixture sufficiently thereby to prepare pigment
dispersion VI. The average particle diameter Dso of the

pigment dispersion VI was 78 nAm in accordance with the

measurement using UPA-EX150 (by Micro Track Co.).

Example A-7
Pr'eparation g.f Pigment ﬂispersion VII ‘
Silica/disazo )lrell'oﬁv complex pigment ,I*l)i - 24 parts .
' Poiyoxyethylen'élaur&lgther (DKS NL-456) *2) 8 parts
Sblﬁtion C of polymeér dispersion sfabilize_r | 20 parts
Deio'nizéd water : 68 parts
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
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usi ng UPA EX150 (by Mcro Track Co.). Exanple A-6
Preparation of Pignent D spersion Vi

wador/ozmbPht hal ocyani ne PB15: 3 conpl ex pi gnent PCLRAP2006/325667

parts Pol yoxyet hyl ene Iauryl ether (DKS NL- 180) *2 8
Dei onl ed wat er arts 1) .i.norganic/or
f%.{q aelolﬂzf Bra tiedr P 55?955?@ §ptiony ?‘ﬁ }b%/%?ﬂugwn

Kogyo Co. 2) nonionic surfactant, HLB value: 16.2, by
Bad thhisokatiom Geof ploly Oerl dispesision stadibiger sermmixed
descri bed above was di ssol ved into dei onized water to

priehajoewa t St 4l bii e rith@s dribedodbid v ubfizionhKsd Whe
to wet the pignent described above- suffl ciently. The

i o?ge’%ﬁi%ﬁﬂﬂ% 1 0O PRt T 38 e P R (i of

- %ﬁiﬂé BfdaeicPliy i\b‘iﬁw%“ep%?éér%‘é?)hiﬁé’re Eﬁaré&fmﬁ Malthinery

er si-on. The solution C of polyner dispersion
ﬁliqurwuéwszmcbadadtﬁwts wAd.Boum diametegubhexsgby to
20.0 parts to the primary pignment dispersion to stir

plepar&tapeg it ¢ispursyoh NeTEbYThe #Vepage prirgiaiet
di spersion VI. The average particle di amater D50 of

RE a0k 81 EREOR R, dSRef BRIV PRE ARG "

accordance with the measurement using: UPA-EX150 (by MlCl‘O
Track Co.). |
Example A-8
Preparation of Piginent Disperéion VIII
' Silica/Phthalocyanine PB15:3 comf)lex pigment *1 24 parts-
Polyoxyethylene polycyclic phenyle'thér *2) ~ 8 parts
Deionized water - - ‘ :68 parts
1) 1norgamc/organ1c ratio: 1/1, prlmary particle size: 16 nm,
by Toda Kogyo Co |
2) nonionic surfactant, Newcol 780, HLB value: 18. 9,

by Nippon Nyukazai Co.

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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Exanple A 7 Preparation of Pignment Dispersion VI
Silical/disazo yel |l ow conpl ex pignment *x) 24 parts

warzloy/orepet hyl ene | auryl et her (DKS NL-450) *2) BCRE065/325667

Solution C of polyner dispersion stabilizer 20 parts

i ani zed ywater..68. parts | ) _inqrgani cLorganic r.atio:
Wrs e (ooR Fu s Brihoaircbai AHAHS SEIL8 AR dilhi ey
noni oni ¢ surfactant, HLB value: 18.3, by Dai-ichi .
KogyebBépyrtapays. alpwimary pigmentdispexsion. deEheissdytion
above was di ssol vedinto dei oni zed water to prepare a
Bob 1 podyim eirhéis gdieisnl dthibdlizand ddeeibed uibore Wanf add in--
pol ynmer di spersion stabilizer were mxed with to wet

oo BLATRObL 300 AT GEPYE a4y PP en TRy EitA R

RHENTHORESTS TANESa T HEFPLE P EERRLS SHEE SR

di ameter- thereby to prepare a pignent dispersion VII.
therersapng¥lHar t Thieca viermge @rarwgeodlatmet@t dornaf the
di spersion VIl was 39 nmin accordance with the
phaslendnditp eisi oy VAAWRX1DQ25(xm M eiceofdaake Goith the

Exanpl e A-8 Preparation of Pigment Dispersion VIII
measurement using UPA-EX150 (by Micrp Track CO').'
Comparative Example A-1
Preparation of 'Pigment i)ispersion IX

Pigment disperéion-iX wa’{s‘prepa‘lred in the same manner.
as Ekample A-3 to prepafe piggient the dispversion 111 except
that the sf)'lution C of polymer disp‘e'r:sion'stébilizer waé not
added. The average particle diamefér’ Dso of the pigment ‘
diépersion IX was 81 nm 1n accorda‘n(':e-'with the meés‘uxl'ement

using UPA-EX150 (by Micro Track Co.).

- Comparative Example A-2

’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
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Si | i cal/ Pht hal ocyani ne PB15-3 conpl ex pignment *| 24
parts Pol yoxyet hyl ene pol ycyclic phenyl ether *2) 8

w@20U870e1 oni zed water 68 parts 1) inorgani c/ OPQESR2006/325667

ratio 1/1 primary particle size: 16 nm by Toda Kogyo

noni oni ¢._su 780, HL
f%efbs Tﬁmﬁlpgp‘bﬁnﬁ/%aﬁ%dﬁﬁ'w 1% Trf‘ﬁg (\S‘ﬁr)f act ant
descri bed above was di ssolved into de| oni zed water to
pr epaPelutionl Brolohhe shznenpemadeis aeid aeBohimed: wit h
to wet the pignment described above sufficiently. The
Plot {7 uf ser oaB 8 5118 e didspehseds 60 R gH0 Hig hekeragbomiodedylar.
use of KDLA Mbdel Dyno-M 1| wet-type di sperser (by
h'm@o(ﬁg o )1 1000 8 %s oM 8 e ol o220 11). é%ﬂd&( A r ke ow g
d|a ter the y to prépare a prinmary pigmen
sper si.o soI ution B of polynmer dispersion '
F‘Fazlefnﬁi FBed above was add in an anount of
20.0 parts to the primary pignent dispersion to stir
tixampke ¥r'® sufficiently thereby to prepare pignent
di spersion VII1. The average particle dianeter D50 of
Phreppirgtivi ofilBgensiiag Mk was 125 nmin accordance
w th the measurenent- usi ng UPAE X150 (by Mcro Track

sk SPRRSDUELRIPN 2 0 ) OnP nes SLaf"e??EmS

the SB0Rcoat 4%’01 (aqueous acryllc emulsion) * 6 parts
’Glycerin | - 10 parts
Triethylene glycol | ] 25 parts
‘ 2,2,4-Trimethy1-1,3.'penta_‘r'1edi(")1 ' ' . 4 parts

Polyfox PF-151N (active ingredient: 50%) *2) 2 parts

Proxel LV (antiseptic/antifungal agent) *3 0.2 part
Triethanolamine o ' - 0.1 part
Deionized water o '. ' 16.7 pats.

1) solid confenti 50%, MFT: 5°C, avelia-ge particle
'diam’étéri 100 nm, by D"ainippon Ink & Chemicais, Inc. |
| 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, triethylene

glycol, 2,2,4-trimethyl-1,3-pentanediol, Polyfox PF-151N, Proxel

100



10

15.

20

as Exanple A-3 to prepare pignent the dispersion Il
except that the solution C of polyner dispersion

w@@bioti9zer was not added. The average parti cl BCT/JP2006/325667

di aneter D50 of the pignent dispersion I X was 8 1 nm
R, ace rdan h t he neasur.enent si UPA

ey SR LR RRBY A BB AP BT (ASERAA LR SRR to
of- Pigment Dispersion X Pignent: dispersion Xwas
prepared vahitle, sahichrarme mike ERAHD| heapgg me ngr disreg sion
t he pignment - dispersion Il except that the solution C
dftopptepere di mpetarontlsé altblel aaxtuas vexs pargedfil tured
solution E of the styrene/mal eic acid copol ymer shown

T; G 8t AR ¢11tDP !
£ g@ﬂ\%h &%eﬂ‘(ﬁﬁ@gea(%\%ggé %@ Qfad. 8\/\*1&}1 average

t di spersion nm’i n accor dance
t heneasur.enent usi

 BAFROIGh tB BICRHRE g rerarAiper %tf%eﬁf Sppie g d”

Pol ymar on 351S; acid val ue: 560 ngK()—l/ g, aver age
HxiagsplaA-Wdi ght : 100000 to 110000, solid content:
10. 2% by Arakawa Chemical |ndustries. Exanple A-9
PreparatioanodRReadidigntnk nk Pignent Di spersion | 36

- parts Boncoat 4001 (aqueous acrylic emulsion) 6 parts

_G’ycef.ié}n%gltpﬁﬂﬁérsion II o , . 42 parts
| - Hydran HW-940__(solid_ convfenti 50%) *1) | 7 par:ts' B
‘Glycerin ‘ . ‘7 . 6 parts
3-Méthyl-1,3-buténedLiol ‘ . E ) 19 parts . .
 .2'Ethyl'1,3'héxanediol ’:. | - | - 2 parts |
Zoneal FS-300 (active ingr_ediériti '4'\0%)“*2) ' 2.5 parts
-~ Proxel LV .(antiseptic/antif;ﬁngal agent) ") 02 pAart
2'Amin9_-2'ethy1'1,‘3l}prqpanedidl . _ _0.-'-1 part
, Deiprﬁzed water » - ..‘ ‘, ©18.2 péts |

1) pdlyester/uretha_ne 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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Triethylene glycol 25 parts 2,2,4-Trimethyl- 1,3
pent anedi ol 4 parts Pol yfox PF- 151N (active

wo egrediosnt : 509 *2> 2 parts Proxel LV PCT/JP2006/325667

(antiseptic/antifungal agent) *3) 0.2 part

i et Iam L1 t jonized wat er 7 pags. 1
Soral dott A Zstinhey o BSe T Braling izl sea® fssblved
di ameter: 100 nm by Daini ppon Ink & Chem cals, Inc
toidedonired Fatarorn papRare woviendckeow hich as mlxed with
surfactant, by Omova Co. 3)
the- [h%ﬁﬂéﬁotd”llspéﬁbidh BI abpreacireve migteck, eﬁien zth% .
wi th di propyl ene glycol, by Avecia:-Co. The above-not ed

gpg& % A3k v%%gl% efljs\‘?ﬁgéfbd ms&gn' £721011%8! acetate

tri ent anedrol, Polyfox PF-151N,

| Pro I LV %E? #@tganol am ne vvere di sso% ved int

EPaf Q2 &R MO PeS Afh %Hrﬁagr?nt%*d
W|th the pi gnent dispersion | to prepare-a m xture,
raeerding mhktafr Bxampler 4s30filtered through a-
cellul ose acetate nenbrane filter of 0.8 nmm average.

Borempil@ A 110l prepare the recording ink of Exanple A .
Exanpl e A-10 Preparation of Recording Ink Pignent *

?&? e %'t?&;) olf Iégc&q{ﬁl% Hygdr an HW 940 (sol id content:

_ Plgment Dispersion III ‘ ‘ 36 parts
Acrit WEMj321U; (solid content: 38%) *V 79 parts
Glyc‘erin | | | : 7.5 parts :

*1,3-Butanediol | | - . 225 p}all'ts‘ ,
2'Ethyl-1,é-hexanediol S 4.O.partsA

Polyfox PF-156A (active ingredient: 30%) *» 3.3 parts

Proxel LV (antis_epttic/an'tifu-ngal agent) *3) 0.2 part
2-A‘mi1l10-2-ethy1;1,3-pr0panediol ’ \, ) 0.1 part
Deionized water : : B 185 pats -

i) acrylic/uretha.he agueous eniuls'ion, MFT: 10°C,
average pa'rticle diameter: 100 nm, by Taisei1 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.

The above-noted Acrit WEM-321U, glycerin,

1,3-butanediol, 2-ethyl-1,3-hexanediol, Polyfox PF-156A, Proxel
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G ycerin 6 parts 3 Methyl 1,3 butanediol 19 parts
2-Ethyl |, 3-hexanediol 2 parts Zoneal FS-300 (active

WO ngretoent : 40% *2 2.5 parts Proxel LV PCT/JP2006/325667

(antiseptic/antifungal agent) *3) 0.2 part

eth opanedi o
ff ernde? sta s epRpbil B0E Shedil kg B5neIVeL thto
i onomer, NFT 0 C, average partlcle di aneter: 20 nm
Boioaizeidpartertio Brapare @avehiclec whichsiamuyized Wak the
per f 1 uor oal kyl et her, by DuPont Co. 3)
pigmkenzd fidtisaan! IID-t3- Prep a be tal kA Xt Qe eelhenttheri%zture .
wi t h di propyl ene glycol, by Avecia Co. The above-noted

ds ﬁpﬁ%—%’f %Qre@ Q'%ru' ascmﬁg}ge hede it ?:{H‘iﬂb?liﬁe filter

exane neal 300, Proxe
no- 2- et h r opanedi ol e di ssaql.ved. i,nt
68 Do i ve ep&rﬁrﬁ B BECRAFEIbe R g 0
mnth t he pi gnent dispersion Il to prepare a mxture,

Exemphe Arildture was press-filtered through a
cellul ose acetate nenbrane filter of 0.8 nmm average.

Pxanple A 12 prepare the recording ink of Exanple,
A-10. Example A1 | Preparation of Recording Ink

Preparation of Rec‘o'rd_lng Ink

Pigment Dispersion IV S | | ‘35 pa:rt's
'Boncoat 4001 (aq.ueous acrylic emulsion) *1 '7.0‘ parts
Glycerin -‘ | .. | 7.5 parts
'ADiethylene glycol | ,  " I 225 p_ar.ts_‘ :
2,2,4-Trimethyl-1,3- pentanedlol S . 4.0 parts

- Polyfox PF- 151N (active 1ngred1ent 50%) *2) 2.0 parts |

Proxel LV (antiseptl\'c/antlfungal agent) *3 . 0.2 part
2-Amin0-2-ethy1;1,3'propanediol S 0.1 part
Deionized water : - 21.7 pats -

1) solid content: 50%, MFT: 5°-C, av_erage p,article
diameter: 100 nm, by Dainippon Ink & Chemicals, Inc.

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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Pignent Dispersion Il 36 parts Acrit WEM 321U (solid
content: 38% *D 7.9 parts Aycerin 7.5 parts

wd 2®7Bmsnedi ol 22.5 parts 2- Et hyM 3- hexanedi oPCHJIK2006/325667

parts Pol yfox PF- 156A (acti've i ngredient: 30% . *2>

DR 8 P VA bESBASARD! L AP IN Broxel

Dei oni zed water 18.5 pats 1) acrylic/urethane agueous
&Ml gndr2-aveimo fethaldr dger qranedial Weamstissolvabinhe
by Tai seir Kako Co. 2) anionic fluorine-containing

auiéﬂpzteamvaﬂ@y topevpase.a s¢hicle, which was mixed with the
, 2-benzi sot hi azol i'n-3-one, active-ingredient: 20%

ﬁ%é HPAPH A0 98! prdBa A RS CBre, o RRBCEHIR R

gl'yceri'n, "1, 3- but anedi dl

‘ %aﬁ%? N N e e

dei oni zed water to prepare a vehicle, which was m xed
of On8tihm: pVgnage piirepsize nprepare tiecprgar ding jakiod,
then the m xture was press-filtered through a
Esddmbwex -gcet at-e menbrane filter of 0.8 mm average
pore size.to .prepare the recording |nk of Exanpl e

ﬁfyéa!mpfé(%[fﬂ'?,e Alz

Preparation 'of Recording Ink .

Pigment Di'spersio‘rl A% ' '38.9 parts

Hydran HW-940 '(solild confcelnti 50%) D 9.0 parts -
" Glycerin - | B 6.0 pa_rt.s i
3'Methyl-i,3'butanediol T 19 parts.
2'Ethy1'~1,é-hexanedi01 . i _ g | 2.0 pjlarts |
Zoneal \1?‘8;3:00 (act_:-i%re in‘gre_di'ehtl 40%) *2) 2..5 parts
Proxél LV (éntiéeptic/antifuﬁgdl aAg.en‘.t) 0.2 pavrt '
Triethanolanine - 3 " | . 0.1 pért
-Deionized water ' | | V '_ .. 18.2 'pAats

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.
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Preparati on of Recording Ink Pignment Dispersion |V 35

parts Boncoat 4001 (aqueous acrylic enmulsion) 7.0
WEa0re7285ycerin 7 5 parts Diethylene glycol 22p&r/pmne325667

2,2,4-Trimethyl I,3 pent aned| ol 4.0 parts Pol yf ox PF-

151N ( t|v I ngr edi 2 0 parts Proxel LV

(antis ﬁ??‘?%ﬁiﬁ?{ /(;Hy@ %

Am no- eth |- 1,3 propanediol 0.1 part Del oni zed
mthzfi b,%huéampdsd,u%reébml dh8-hegapepiat, Zaeal FS-300,

average particle dianeter: 100 nm by Daini ppon I.nk &

Chexietdl¥, ahdctridthahioenrnet wpeenbisisohved into deionized. .

fluorine- cont aini ng' surfact ant, by Omova Co. 3) :

Lm&ﬁ dlp gp&@%pb wghlawa\/@nm&r@%%ﬂtthezgr{% ment

ene g y Aveci a Co. The above

oncoat. 4001, cerin e W2, 4

s divhersign v o ﬁéﬁpaﬁ%a sritisg, EBE S mhiftudecwar (v,
“and 2-am no- 2-et hyl - 3- propanedi ol were dissolved
» pmteascfelt@medetdlmax@ at@ﬁléué(p%ﬂ acatahm¢ mbramectiligrsof 0.8
m xed with the pignment dispersion IV to prepare a .
pink taifea glehpord Rezaitstprrep anasthe assotdingriak ohBxighpie
cel lul ose .acetate nenbrane filter of 0.8 nm average -
pQrg size to prepare the recordi ng ink of

Example A-14

10 Preparation of Recordihé Ink

Pigment D_ispersi‘on VI - '35 parts
~Acrit WEM-321U (solid cqhteni:; 38%) *1 | o 7 parts |
Glycerin | o T 7.5 parts.
1,3-Butanediol - o .. 22.5 'parts.
A15,.- 2'Ethy1‘:_1,il3-illexanedfiol : , | | .4‘.I‘)arts

Polyfox PF-156A (active i‘ngredientii‘ 30%) *2)" 3.3 parts :

Proxel LV (ant1sept1c/ant1funga1 agent) *3) 0.2 paft
"2 -Amino-2-ethyl-1,3- propaned101 | , . 0.1 -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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Exanpl e A-12. Exanple A-13 Preparation of Recording

I nk Pignment Dispersion V 38.9 parts Hydran HW 940
wQsamm'owlwsnntent 5099 * > 9.0 parts dycerin 6POT/pE00@325667

3 Methyl - 1,3 butanediol 19 parts 2- Ethyl

S ngr odi B dbaz«s%ne K%x%&?ﬁﬁ B0k p ge%?gﬁfnve

%ant i septic/antifungal ent) *3) 0.2 par
¢ 3 drtangt diolng- @thlylpér?c amﬂdzledi R/@ﬂ]éfOXLQFz 1544 Byoxel

pol yest er/ uret hane aqueous iononer, MT: 0C, average

pAr t 4 gl €2 G iesd €X-et BP1-1]B- @Mﬂb}h@dﬂﬂoﬁekélﬁl&solved into .. |
Chem cals, Inc. 2).pol yoxyet hyl ene -

pgg%) rtpa}z{@é!rel;o {’ep ¥e %Jeemclgowﬁ%ch was mixe w1th the

enzi so hlazo -one, active I ngredient:

vath di.p | ene col, by Aveci a Co Th e not
R ap SEL i TR AP R Db bg) ik tire

- 2- eth M -3- hexanedi ol , Zoneal .FS-300, Proxel LV, and

wvrasephamlfalﬁnnedvtérr@umglsgmaléulqsq aceltd tonmesgbnanerfilter

prepare a vehicle, which was m xed with the pignent .
~0of 0.8 pm average pore size to prepare the recording ink of

Example A-14.

Example A-15

Preparation of RecordiAng Ink

Pigment Dispersion VII ' | , 35 parts
‘Boncoat 4001-(aque'ous ac:rylic‘emulsio-l'l) ;1)’ . 7 parts
'Glyc.erin S 7.5 parts'
3-Methyl-1,3-butanediol | o ., 22.5 parts
2,2,4-T‘1_'jmet‘hy1'1,3;:pent.anedio'l - , : _4ipartﬁs

Polyfox PF'151N (active ingredien’tf 50%) = 2 parts

Proxel LV (ant1sept1c/ant1fungal agent) *8) 0.2 part
S 2- Ammo 2-ethyl-1,3- propanedml | . 0.1 part
Deionized water 21.7 -pats

1) solid content: 50%, MFT: 5°C, average particle
diameter: 100 nm, by Dainippon Ink & Chemicals, Inc.

2) oligomer-type nonionic fluorine-containing surfactant,
by Omnova Co.

3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,
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- pat

di spersion V to prepare a m xture, then the m xture
was press-filtered through a cellul ose acetate

worembonzeel filter of 0.8 nm average pore size tRCTIRPENRS5667

the recording ink of Exanple A-13. Exanple A-14.
Preﬁé{atl onlof Recor ingAnk Pi gnment Dispersion VI 35

iReopy 1oty col(R¥IACPantEnt - 3899 *i> 7 parts
A ycerin 7.5 parts 1, 3-Butanediol ' 22.5 parts.
2- Et hyThie, aboesarmteido Banpea t $00dl,glyzerm, 3g8athyl-1,3-
(active ingredient: 30% *2) 3.3 parts Proxel LV.
banhhedpsl, cZ,an itrim@ahydge 3t pehdaned2olpdPélyZox PF-151N, .
Ami no- 2- et hyI |, 3 propanediol 0.1 part Deionized water

t / | &

BeteB3P, bt A5THbGALEHORE AR ALY 00 4T vod

¢ fluorine-cont ai ni sur f act.ant

it (a1 GBi7as) WatoT o TaORF 2,8P PREIS: GRBICIS By, Bixed with

ingredient: 20% w th dipropylene glycol, by Avecia
the THenabol dispersioncVil toEmearane aginjsture, then the
1, 3- but anedi ol , 2-ethyM 3- hexanedi ol, Pol yfox PF-

ﬁﬁ%uré’rv@aglpﬂe\és ﬁmar%daﬂhfm;g;zh@t ¥llulode prcepacedi o|'
were dissolved into . _ ‘
mémbrane fllter of 0.8 pm averagevpor-e size to prepare the
recording ink of Example A-15. |

Example A-16

Preparatidn of Recording Ink

" The recording ink‘of Exaﬁple A-16 was prepared in t_he o

same manner as Example A-14 excepf that the.pigment

dispersion VI was exchanged i'ntb the' pigment dispersion VIII.
Comparative‘Example, A3
Preparation of Recording Ink

The recording ink of Comparative Exémple A-3 was

prepared in the same manner as Example A-14 except 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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dei oni zed water to prepare a vehicle, which was m xed
wWith the pignent dispersion VI to prepare a m xture,

w0 bwmotdesl m xture was press-filtered through aPCT/JP2006/325667

cellul ose acetate nenbrane filter of 0.8 nmm average

ore size to eparg th ecordi ng i nk of Exanple
repar H’rﬂ)l‘)é&ge‘g@ P@pg‘?%ti on of Recording I nk
Pi gment _Di spersion VII 35 parts.Boncoat 4001 (aqueous
acryl i ¥hemeeimshing) ivk pdr¢emparadive Fxampletd-4 was
3-Met hyl -- |, 3-butanediol 22.5 parts - .
préparddiitet iy lsalmé-rpannereds dx ampde t4- Pekyépk the-
151N (active ingredient: 50% *2) 2 parts Proxel LV -

EXTOTY Lfung -gen't) *3) 0.2 part 2 '
mdé’- % e?ﬁ%ﬁp%%%rg%%%edi ol 0.1 part Deionized water
ent: -50% MT: 5C, '‘average

.7 pats. 1) _solid,cgn
'élé’rnflpgf%ad'ieaﬁé‘taé?l?l‘?[%d nm by Daini ppon Ink &

“Chemicals, Inc.. 2) oligoner-type nonionic

Prepairatiazpef Redarglingr frkt ant, by Omova Co. 3)
|, 2- benzi sot hi azol i n-3-one, active ingredient: A
20% Wi T edi¢xodxad hgnign g lof a©b m payr advee iIEx Gapl&hk-5 was
above-not ed, "Boncoat. 4001, glycerin, 3-nethyM 3- -
prepared in the same manner as Example A-10 except the
Zoneal FS-300 was not used.
Comparative Example A\'G
Preparation of Recording Ink

" The recording ink‘of Comearative‘ Example A-6 was
prepared in the same manner as Ex'ainple- A‘11 except the
pigment dispersion III WaS-éxchénged into the pigment
dispersion IX of Coinparaj:ive Exam’plle»ll.

Comparative ExampleA A-7

- Preparation of Recording Ink -

| The recording ink of Comparative Exlampl‘:e A-7 was "
prepared in the same manner as Example A-11 except the
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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~ di spersion

O R ol BT Rl Bl PR 2 g

butanediol, 2,2,4-trinmethyl- |,3 pentanediol, Polyfox
PF 151N, Proxel LV, and 2

wa@eiono7@set hyl -1, 3- propanedi ol were di ssol ved PEIL/@P2006/325667

dei oni zed water to prepare a vehicle, which was m xed
with th [ t iS er ion, 1.1Qq. e are a mxjure

t hen [Jhg %F%eed%gs %rs Sf)ylll{)]eer géf% hPough a Xgparts
cellul ose acetate rrerrbrane filter of 0.8 nmm average
pore &ilyeeria prepare the recording ink of Exanpl®parts
A-15. Exanple A-16 Preparation of Recording Ink The
recor Bisghyldnoklizxaml e A-16 was prepared in thleSpameS
manner as Exanpl e A-14 except that 'the pignent

di spepsi PRyl gfed into the pigment 9 t
B yg n’pgr ative Exanple A 3 Preparat |pgr1{ °

A 14 except that Softanol EP-5035 (polyoxyethyl ene
pol yoRygrepy dehe dypanetat al kyl et her, active 0.2 part
i ngredi ent- 100% by Ni ppon Shokubai Co.) was used in

pl aceDefiohhge Po yfeax PF-° 156A such that the anmoBiparos
both active ingredients ‘bei ng equival ent while

dj ust
6l ont » 4 meAROARERL A AR MEIND MY, IMEAH: Kogve

SRACREREL

- The compo_sition: 6f the ingredients described above was
stirred to 'produlce a soiutién, thgﬁ pH o‘f‘the solution was
adjliéted to approximateiy 10 bAy use 6f a 10% By miass.aquequ‘s o
solution of lithium hydroxide thereby to pfepare a coarse ink,
which was then pré‘ss-filte-r'e'd 'th-rough'a‘cl:ellul(.)se acetate "
membrane filfer c;f 0.8 pm average p(l)re‘size.to prepére; the
dye-contaiﬁing .ink of 'Comparative. Ekaﬁlblé A-8."

Ink properties were evaluated as follows with respect to -

. ‘the resulting recording 'inks of Examples.Aj9 to A-16 and

Comparati\?e Examples of A-3 to A-8; and also the ejection
performance and images of these recording inks were evaluated
ulsing 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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The recording ink of Conparative Exanple A 4 was
prepared in the sane manner as Exanple A-9 except the

w@zncoawsu001 was not used. Conparative Exanpl BCHIPR006/325667

Preparati on of Recording Ink The recording ink of

Conmpar ati ye .Exanpl.e” A was,prepajed in the s manner .
as ExamPOIAEY Gleshe BRCO TS HAKP &5 ST LRALOAAD GE8dpasis
Conpar ati ve Exanple A-6 Preparation of Recording |nk
Phehangn daneg ofrikverfageonpatele v amxergyiseDao wfter storage at
prepared:in.the sanme nmanner as Exanple A-l1 | except
Bloe ferene wWesRensden ddddivésn exAMenghd niget atderas
pi gnment di spersion | X of Conparative Exanple 1. :

Y | - 7B, i.an .ef, i nQg
%Waacted from & gglﬁé%ﬁgg%ﬂm%, t?n%al g@%?%g%‘f%ﬁ%‘le

e recording in ve Exa

repared jn.the sane ma I A- | t
PRGBS BT A P\ ELOTSBRRORAER APt her

pi gment -di spersion_Xof Conparative Exanple 2. ‘
Coepavre neatExsimg & PASER I by iMicust Treebrdpag 1 nk

Change Rate = D_5(j ,élfter storage/Dso before storage'g‘ 100
Méasuren'l:entpf Surfa;ce Tension
Surface tension of the recording inks is a static surfa’ce_
tensjon measured on-ai 1‘)1atinum plate at 25°C using a surface
tvension meter (CBVP-Z, K&owa’Iﬁterfaée Science Co.).
Measurement of pH |
" The pH was measured at 23°C usirig"ISFET pH meter
KS701 (by Shindeﬁgen Electric ‘Ma}nufa(A:;;uri‘ng Co.). ' |
Evaluation of Ej(%ction Stability |
| Ejeétion sfability of respecfive iﬁks'was eyaluated with,'r

respect to allowable dormant- or resting period 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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- ggazud EJBla‘?"tﬂ’ﬂ ARGGY B!

~as fol

Ink ConpositionC. 1. Acid Red 52 (water-soluble dye) 3
parts Gycerin 5 parts Diethylene glycol ' 15 parts

WQ@2@rky1951 | , 3- hexanedi ol 2 parts Pol yoxyet hyl eper/§reedsd3i2s667

| auryl ether * 1 part Sodiunidehydroacetate O .2 part

Dei oni zed .wat er parts ni ¢_surf.act.ant, HLB:
gé lgbwufﬁec TAHd8si ti on of

t he |ngred|ents descri bed above was stlrred t o .produce
Evaduatiom CtiteniapH of the sol uti on was adjusted to
approxi mately 10 by use of a 10% by nmass agqueous .

sol uti-an 600 ketbh@mdygigrel de thereby to prepare a
coarse ink, which was then press-filtered through a

cel | ul gSRCELM §s o%eaﬁa'lte‘éé 3a P 690 M AYRG&0€
of

pore size to prepare the dye-containing in

Conpar t| ve npl nk properties were eval uated
%ﬁ Qgp%eé’(o”c the resulting recording

i nks of Exanpl es A9 to A-16 and Conpar ati ve Exanpl es
Bvaduation afgolardSatuvatice apdcCobor Perfsityance and
i mges of these recording inks were eval uated using an

i nk- | eEaphi fd & dihBIHk GAllbd by o7 ¢AR Cortyidgé ewas loaded
filli ng these recording inks into cartridges as shown

Jup tﬁlecﬁlk }e??}q'lgter (IPSIO G707 by RlCOh Co.) in the same
manner as descrlbed above, .and a sohd image was prlnted b‘y '
one pass. Regular pa;z)e‘r was used for pripting test.  After the
pfint,was dried, brighfnesé was :measurie,d ﬁsing a réﬂectiye
spectroscopic densitometer (by _’X-Ri'te-z Co.). The ratio éf
;esulting éatura;cion color to thg standard saturation célor
(Japan Color Version 2, ye:llowi 91.34‘, ‘mva.gen'tai, 74.55, cyan:
62.‘.82)~was callcule'lted amif evaluated in'accordance with the

following criteria. Inks that did not satisfy the fpllowing .

. criteria for the respective color densities were determined as C -

- in accordance with measurement by X-Rite _densitometer.

Evaluation Criteria for Respective Colors: yellow: 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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The results are shown in Table 1. Eval uation of
Stability (Change Rate)Stability of the recording inks

wowezm7evasuat ed on the basis of change rate of HVBIRI®/325667

particle dianmeters D50 after. storage at 50 C for one
ek in.dry.condjtion. The change rate was cal cul at ed
ﬁg'@ﬁf’taﬁéo’?&’f’gﬁf‘r?g equation; the average particle
di aneter D50 was neasured in accordance with the
measur Argh8 emsimmereJPA- EX150 (by M cro Track Co.).
Change Rate = D50 after storage/Dso before storage x
100 MeBsw.gn@nim e Budf bow fleasim@ Surface tension of
the recording inks is a static surface tension

nmeasur ga l.atifium pl ate at 25C using a surface
tensi oﬁdr%g?%?h%ﬁgp’?z’ Kyowa | nterface Science Co.).

asur ement .Q H Th H was neasured at 23C using
‘ %%@éﬁ’%i?%é’tfeéc’%?glﬁegyﬁ%%dengen El ectric :

~Manuf acturing Co.). Evaluation of Ejection Stability

Ej ect i Bacdt phintiedypart odheciinage skmplasp wodiesd en the
with respect to all owabl e dormant or resting period in

glesinghple@ byt A e oidnkiméls rf id kaduva tidinmhdudement was

cartridge .and printing was carried out after a

RSP 1CH 05 ROEAPYe it B SOBRITY sl G
BTACT 1oL s ABDETR oSk hes GREY G YL
Seisaku-sho, Ltd). Each sample was then.visually observed -
aﬁd evaluated in accor‘danc.e with 'the foilowing criteria.’
Paper for Printing Test | ‘ | |
‘ Glosspai)eri PM Photo Print Paper (gloss) (by Seiko
Epson Co.),  Professional -Photo‘ pabe‘r'P.ftthl (by Canon I.'nc.)
E\;aluation C\ljitér:ia | o
A: liftle or‘no' 1image dropou-{:s or blur afour}‘d images |
B: a little 1tmage dfqpbuts, éomé blu;' z;xjognd images
| C notable 1mage’ dr;)pouts and blur arounid images
Evaluation of Water Resistance
Water droplets were dropped on each printed paft 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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change causes for the mass-flow, was neasured. The ink
cartridge filled with the inks was nounted to an

wo oo7pewsprinter (1 PSIO G707, by Ri coh ConpanyRGT/ared06/325667

the ejection stability waseval uated in accordance with
efollovvl criteria. Evaluation Criteria A 600
Hadion 8TH 60 seconds or nore and | ess than 600
seconds C.less than 60 seconds Eval uation of Col or
Sat ur Af isebséad tGollyrn®ehsinge Each recording ink,
filled in an ink cartridge, was | oaded to the |nk-jet
pri ntBr o h Pt Qpdhr BYoRRhdopriated pArtdevisare wrteper
as descri bed above, and a solid i mage was printed by
S I per was used for printing test.
?Sg?@t&h%egfgldra %ﬂdrl ed, brightness was rreasured
usi ng.a,reflective spectrosgopic densitoneter
o S A TR R Rhvr
to the standard saturation color (Japan Col or Version
droplitisobeiroy d3eppedagent.a: 74.55, cyan: 62.82) was
cal cul ated and eval uated in accordance with the
febhofddtmeski t-erica. 1 nks that did not satisfy the.

~followng.- criteria for the respective col or

ot R LA (R B € AERGR RGO the
%g@gg%ng&;agﬁfsggggwe Col or syl L oW 8.0 66 1018 o)
of xenon irradiance comparable to outdoor-sunlight at 70°C and

50% RH and 89°C at black panel temperature for 24 hours
using Atlas Weatherometer Ciif;5AW. The resulting color
deteri‘oratli‘on'/alteration before and after .the”.irradiation was
evaluated in accordance with thé follbévi‘ng criteria shoWn ‘
be.lo.w.- |
Eyvaluatil(‘)n: Criteria

| A: substa_ntially no phange

B: recognizable change but acceptable

C: significant color deterioration/alteration
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Paper for
NBS Ri coh Co.),

wsapphyps1t PB Paper
Criteria A 0.8 or

TatIEsh

Printing Test Regul ar

XEROX 4024 (by Fuj i

(by Canon Inc.)
more B 0.7 or

paper :

Xer ox

Ofice

My Paper SA (by

I'1'l Eval uat i BCT/JP2006/325667
nore and | ess than 0.8
than 0.7 Eval uation, of Scratch Resistance Each
part of the i mage sanple produced on the gl oss

aper—byTa et hod—s+rtar—toTsaturation measurement

vas rubbed backnkdtrdedrogst h forl 5 tines uBiimg andidgee

cot t on clothwtih_a toap—of 900y by[a _ciogk metel CW :
(by ToyoStSekitki| Setfaskli- sho,| Hidetldn | ESEH SaBRL& Vafater | Light-

hen' vi sual9b§eeshsBensisg anBH ey at uate P21 9 eatsdada Fesistance| fastness

i th t he [f JFI%3wi|dgNefmt bri a. {Paper” f &F°¥i|nti ng [Test

(3 @ss,_paper ;,PM{Ph Pl Pap (pl ogs) |(by, Se|] ko ,
pg}(inA—ﬁn )i%g)nf pqgig?ma gEmn %{npp Dé. 101 l}hy (‘Alr\mn A
nex. A-foval uetgkon Coster|asf: [litAlelorAno|imege | A A

ropout s—jor - btu—aroundrmaggs B a [T ttermage

iriopdut's,| st il uPSarolinB3i pugds G nbt ahl e A mage A A

qu%PRU{ZS anghoRl 4r gspuntl pgages , A A A | A

| ExA-13 | 114% | 253 | 82 | A A A | oA A

Ex. A-14 122% . 25.7 84 A A A A . A
Ex. A-15 | -123% 25.4 8.2 A A | oA A A
Ex. A-16 | 109% 256 . | 83 A A A A A

Com Ex.A-3| 111% *| 365 | 85 | A | < A A A

Com. Ex. A-4|  112% 25.2 8.6 A B c B | ‘A

Com. Ex. A-5|  114% 460 | 88 | A c B A A

Com. Ex. A-6| 330% | 257 92°| ¢ B A A | A

Com. Ex. A-7| 215% 25.6 %0 | ¢ | B A | A A

Com. Ex. A-8| . — 390 | 100 A A A ' C c

——

The results of Table 1 demohstraté that the recording

inks of Examples A-9 to A-16 containing the inventive pigment -

dispersions represent superior storage stability 'compared to

those of'Coinparative Examples A-3 to A-8, and also the

recorded matters from the recording inks display clearness

similar to that of dye-inks and afford higher reliability with

superior water resistance and excellent lightfastness.

Preparation Example B-1

Preparation of Solution B-1 of Water-Soluble Polymer
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Eval uation of WAater Resistance Water droplets were
dr opped on each printed part of image sanples on

wo egabzospaper formed by a simlar nmethod as tPer/amber32s667
saturation nmeasurenent, then conditions of printed

matters were.visually observed and,eval uated,in

o cOTABACSI T IR SRRSAENES CPPOLTIETEIAN dat | HD-O parts
Criteria A substantially no change B - marks appear

ar odNt LpOiHhtaaneens solkbioa Vit er dropl ets being17.34 parts
dropped C bl.eedi ng appear around printed parts where :
wat Breidhopd @twsadd ng dropped Li ghtfastness | mag&2.66 parts
sanples forned by a nethod simlar to -the saturation :

meas u‘ipggggeg@ég Heg%g:fgg@éwﬁah(@ des iz d ﬁﬂQVBWF-Y‘;POIN

xenon 1rradi ance to outdoor sunlight at

SRR M GO s 2 aitaener SRBR R o R Fgh: Y o 24

resulting color deterioration/alteration before and
acidrvalne: i1 e O3/ gvam aepal VR age mokecadpaanewvi't h
the followng criteria shown bel ow. -Eval uati on
@ooier i a A substantially no change
2) 12 times am'qﬁnt of avllkali‘on the basis of acid value
A mixtﬁre of ingredients de‘scr‘ibe‘d above Were. mixed '
under heating by a mechanical stirrer to dissolve |
alphajolef'in/mal_eic anilydrvide chlolymevrA (I) expressed by the
formula (1) described abdve, thién a ﬁlinute amount of insolubie o
mattefs were filtered off using a filter hai}iﬁ'g an average pore
size of 5 pm, thereby to pre'pare‘fhe s‘olu‘t'ion'B‘-_l of.
water-solﬁblgpol}lrmer. :
P_repai‘ation Example B-2
Preparation of Surface-Tfeafed B,la‘c'k 4Pigm‘e;1't Dispersion
: A carbon black (CTAB specific éurface area: 150 m2/’gl,
DBP absorption number: 100 m1/100g) 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 liquid was

filtered, the separated carbon black was neutralized using a

sodium hydroxide solution, which was then subjected to
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B: recogni zabl e change but acceptable C significant
color deterioration/alterationTable 1 The results of

wadabe7bsdenonstrate that the recordi ng i nks OPCT/JP2006/325667

Exanpl es A-9.to A-16 containing the inventive pignment
ersi ons represent super.i st or age. st abi
S PG HSEa DAV pEr at| B8 TERREES CATRORIblack was

and al so the recorded matters fromthe recording inks
dingidyvishewatessdsied had despenge dintypurakwase in a
afford hirgher reliability with superior water

geﬁidsémtaaﬂ sgngel lent |ightfastness. Preparat i on
Exanple B-1 Preparation of Solution B-1 of :

vater - '?‘i‘ﬂe‘f?%a?tﬁo'é’%@&?&%?'aﬁ&#ﬁ@h&l&u@ﬂhﬁd& de

copol arts aqueous sol ution

¥ ésééalbﬁa” Dnr?'%f §§9%¥§5<§@§0$h%é @efl)@wlrihed

g Sei co PI\/C Co., carbon-atom nunber of olefin chain:

above, 21 YRit1 49 byabeeco P Crfjo-grbomsatcaneramgder of olefin

mol ecul ar wei ght: 10000 2) 1.2 times amount of alkali.

eRaihe18as $80fcad ivihlvial W2 Anig KIOM B Ofn d 9304 €6l £5¢ S
descri bed. above were m xed under heati ng by a

1 r r d SRl P o
gﬁcﬂgg i’e‘v‘(’:og tyﬁielrd )éexpéreelgls(%ld gﬁ“@ﬁ or% Ia%F])V'e
9§§§J 1%%‘% azba%)’fwéshiﬁded”%é‘ Sg‘r’#s”%f% o P ack
dispersion deseribed above to prepare a black pigment

di‘s,persion. The average particle diameter Dso of the black

plgment d1spersmn was 106 nm in accordance with the

measurement using UPA- EX150 (by MICI‘O Track Co. )

Preparation Example B-3 -

Preparatiion of Yellow Piémenf Surfa'ctant Dispersion .

Monoazo yellow pigment *1) S 30.0 parts
~ Polyoxyethylene styrenephenylether*? 10.0 parts
Deionized water ' . 60.0 parts

1) C.1. pigment yellow 74, by Dainichiseika Color &
Chemicals Mfg. Co.
2) Noigen EA-177, nonionic surfactant, HLB value: 15.7,
by Dai-ichi Kogyo Seiyaku Co.
Initially, the surfactant described above was dissolved

into deionized water to prepare a solution, then the solution
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matters were filtered off using a filter having an
average pore size of 5 mm thereby to prepare the

wazloani2om B | of water-sol ubl e pol yner. Prepar&tT/an2006/325667

Exanple B 2 Preparation of Surface-Treated Bl ack

 wabraased wih agvabrhe mamagpEaion b ftie SHfciently.

rrHlOOg) was added in an anount of 90 g to 3000 nmi of
The Wisburemwassithenadispeoised ah 200k npthéorridxh anas has use
stirred at 300 rpm 60C to react for 10 hours thereby
SORDLA ModdleDgaiddMilblveek typbadispaekep{bli WAB was
filtered, the separated carbon black was neutralized
Nﬁib s rgzoéb% it %%ﬂezﬁ%*ﬁé% dLED. %%ﬁ?&meter

] ec t 0éxtracor porea trafiltration

resul.ting carbon bl ack was rinse th water, dried’

LhRreh%s pe iEP s 8 m%a%pégmerpfaﬁi%ﬂwleam ent of

30% Thereafter, 6.52 parts of a ueous sol ution B of
wat er - EbeobiZ 150p grisr of exyasesso b&ble polyorethang )
descri bed above, T-YP115 by Seico PMC Co., carbon-atom

(Taberac¥ W 586 1, Bpavints difTaked8, Cairgliotabygnc22dctive
mgKOH g, mass average nol'ecul ar- wei ght 11000, counter

%‘ﬁé}fdﬁg%g?{3§”%"ﬂ”%ei‘?2?%kﬁon' E?‘%@Eé BPLymed Ao tBRug il gon
0850 pRrEF 81 & Sheli SoReRop hFTRRA

(expressed by the formula (1) described above, T'YP114 by ‘Seico

ub-{e polynier _

PMC Co., carbon'atom ‘num-ber of .olefin.chainl 12 to 14, acid
value: 385 mgKOH/g, moiecular weigiltl 9000, counter ion:
ammohiuxﬁ ion, active ingredien'tl 25.6%) were added to the
primary pigment dispersion’ and the mixfcre v_vras stirred |

sufficiently to prepare ajellow pigmentlsurfactant dispersicn.

: The average particle diameter Dso of the pigment‘Surfactant
: dlspers1on was 49 nm in accordance W1th the measurement

: us1ng UPA EX150 (by Micro Track Co. )

Preparatlon Example B-4

Preparation of Magenta Pigment Surfactant Dispersion
Quinacridone pigment (C.I. pigﬁlent 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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" mxture was then

. _ ' s by
e ol St B BLR bR A SR sy

pi gnment di spersion was 106 nmin accordance with the
nmeasur enent usi ng UPA- EX150 (by Mcro Track Co.).

waz@parasi on Exanple B 3 Preparation of Yel | ow®i/gprmeed/325667

Sur factant Di spersion Monoazo yell ow pignent n ) 30.0

parts,Pol yoxyet hyl ene styre henyl ether ¥2 40,0 rts.
Dol on? aipiabss Shotacat JTLEP e Atk bY ERkgaRsHy Oit
by-_Dai ni chi sei ka Col or & Chem cals Mg. Co. 2) Noigen
BaFat7€o. noni oni ¢ surfactant, HLB val ue: 15.7, by

Dai -i chi ‘Kogyo Seiyaku Co. Initially, the surfactant
descri britiablyy e hwasu tf st antedle s axtibe ded loow & eva svdti esolived - .
prepare a solution, then the solutionwas mxed with to

Y¥&to H*é%ﬂiﬁl?ﬁiat%g% bpgﬂa‘?@%vgoﬁwit)h‘}itﬁ@tnl Yhe HB®ution

I spersed at 2000 rpmfor 4 hours

di anet er- thereby to prepare a prinmary pignment '
dibgparigityre wagihen dosprasesl at 200(rem 39r Wheurs by use
pol yur et hane (Takel ack W5661, by Mtsui Takeda

ch&DIA Modek DymcMild weogtegeedispedse2%pyoW AB

"~ wat er - sol ubl e pol ymer aqueous solution and 2.93 parts

8fa C9) Alidy vﬁtﬁfzﬁ?lb?ﬁ%%d&’é 6f POLYHBY diameter

(expresséd by the fornula escri bed above, T-YP114
PK Seti) € o . i ) i L
ereby to prepare a prlmarly,p1gment dispersion.

Then, 3.57 parts of a water-soluble styrene/acrylic

rcopolymer‘ (JC-05 by Seico PMC Co., active ingrediehtl 21%) and

2.97'parts of aqueous soiution D of water-soluble polymer

(expressed by the formula (1) described ab'o{/é,-T-YP116 by Seico

PMC Co., carbon-atom number of olefin chain: 16 to 18, acid-
value: 280 to 310 mgKOAH‘:/g, mass av'era‘ge molecular weight:
11400, counter ion: ammonium ion, active i‘ngredilénti 25.3%)

were added to the primary pigment dispersion and the mixture -

was stirred sufficiently'to prepare a magenta pigment

surfactant dispersion. The average particle diameter Dso 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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PMC Co., carbon-atom nunber of olefin chain: 12 to 14,
acid val ue: 385 ngKOH g, nol ecul ar wei ght: 9000,

W@200M0E95i on: amMmmoni um i on, active ingredi ent:PBIIRY)6/325667

were added to the primary pignment di spersion and the

m xture tirred suffjcCi p=epaLe a yell qw

pi Eﬁ&ﬁ‘fx%ﬂ%?}y;&nﬁn a‘fj'i"y?ﬁé*lgfgﬁk%fgﬁhgéﬁzgg)epart ﬁgg parts
di ameter D50 of the pignment surfactant dispersion was
49Dgapnizekt Bortgance with the neasurenent using 60.0 parts
UPA- EX150 (by Mcro Track Co.). Preparation Exanple B

4 Prepéy ht pormeh tMelgant s : P byednimioiaeileantCdiosp&kr si on .
Qui nacri done pignment (Cl. pignment red-122) n ) 30.0

P ifakymryeidy ! ene beta- napht hyl et her (RT-100) *2>
10. 0 parts Ioni zed water 60.0 parts | '

_ ) by
sur r2ERaRtony R et FTLE S Ra otk DRE iR Kegvo

Initially, the surfactant described above was
dessakuddoi nt o dei oni zed water to prepare a sol ution,
then the solution was m xed with to wet the pignent
descri hediallgy e heudhirfaiceank ydesdrebed xibove wass tdissvlved
di spersed .at 2000 rpmfor 2 hours by use of KDLA Model

. . t - di y i . ’
PR S5 G, ML, BRER RS pl B iCh BEDRIENY sRBadion

LaPISRAESH AR b BEY 1By R e At SR 500a above sufficiently.

The mixtufe was then di\sperséd at 2000 rpm for 2 hours by use
of" KDLA Model Dyno-Mill xlavet-typ'e displerser (by WAB
Machinery Co.) filled with zirconia beads of 0.5 mm diameter
fchereby tovprepare a primary pigment dispefsion.

Then, 2.51 parts of a Watér-sol'ubl.e. polyéster (Nic’hi;go
P(;lyester W'Q\OBVO -by Nipﬁ:on Synthetic«Chemical Indusfry Co.,

active ingredient: 29.9%) of a water-soluble polymer aqueous

o sqlufion and 3.26 parts of aqueous solution B-of water-soluble

polyﬁlef (expressed by the ‘formula (l)l deécr‘ibediabov‘e, 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 ion: 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 Dso of the pigment
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"Pre

Then, 3.57 parts of a water-soluble styrene/acrylic
copol ynmer (JC 05 by Seico PMC Co., active ingredient:

wQasy/ozesh 2. 97 parts of aqueous solution D of PCT/JP2006/325667

wat er - sol ubl e pol ynmer (expressed by the formula (1)

desgri be bove, . T-YP11 .Seico PMG Co.., cafhgn-atom
RURASCAGHT GRS riehar AS Mo IppRceRiar i BAEhIay fo
310 ngKOH g, mass average nol ecul.ar wei ght; 11400,
aRARErenent wimen AT X,l%fbwéwm@r$aa@kt(?0- 5. 3%
were added to the primary pignment di spersion and.the
Pireparativas Bxtdmpded B ficiently to prepare a magenta
pi gment surfactant dispersion. The average particle -
i - I oY t f el iPpn was
B P R D S P
XlSEQ&E%/ﬂM cro. Track Co.)., Preparation Exagple B 5
130y DRI RAEB&Hent Surfactant Di sHiPsPaRSA
Pht hal ocyani ne pi gnent n 30.0Q partsPol yoxyet hyl ene
| auPplxekieethydegenstyrsmeplenylptbesabt s Db R patts
water 60.0 parts | ) C 1. pignment blue 15:3, by .
Dai Die¢bih & kavQelror & Chenmicals Mg. Co. Z0.0opmatis C

“surfactant, HLB value : 18.3, by Dai-ichi Kogyo

So VSRUCER plhtallge 1853y Ak G Gt aore
(Sﬁlleuntlgcoa 'S M}S” dohe $0| uti on - |

‘2) Noigen E_A-l7-’7: nonionic surfactant, HLB val'uei'15.7,‘
b& Dai-ichi Kogyo Seiy’akuv .Co. |

| Initially, the surféctant 'described abb&el wa's_dissolved'
into déionized water to prepare a so'liltiori, then the solution
was mixed with to wet the'pigmént deScfibed _a‘bove sufficie':ntly;
T};e mixture was fhen disﬁpersed at 2'000‘ rpm for 2 hours by use
of KDLA ‘M»odel Dyno-Mill Wet'typé disp‘efsér (by WAB
Machinery Co.) filled Witil zirconia _bAexﬁds of 6'75 mm diameter
'theréb}; to prepare a priméry pigmenf dis'p'e‘rsiorzl_. o

Theh, 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 surfactant

dispersion B. The average particle diameter Dso of the pigment

surfactant dispersion was 83 nm in accordance with the
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was mxed with to wet the pignment described above
sufficiently. The m xture was then di spersed at 2000

WO prHS2 hours by use of KDLA Model Dyno- M | PCT/JP2006/325667

wet -t ype disperser (by WAB Machinery Co.) filled with

Bt S B gy

wat er - so] ubl e pol yester (N-chigo Pol yester W 0030 by
Rrppanatpm BedmpBhdilcal | ndustry Co., active

i ngredient : 29.9% of a water-sol ubl e pol ymer aqueous
Pokphiraticandf & yon Rignse 0f SAgtfactsn sdispedidh @

vvater sol ubl e pol yrr‘er (expressed by the formula (1) -

f’%&?x}i?e oo By Seico PMC Co., carbgyy gt
"tth(?c efin c%ar n: 1 90,8 PiRts

er 16 to 18, acid value 221

ﬁq?a%m"’iwﬁrepsﬁf PO eT A ShP 450207 o o T0fletirts

to the primary pignment dispersion and the m xture was
stDeienizad Matieent |y to prepare a magenta pi gne@0.0 parts
surfactant dispersion. The average particle dianeter . ‘

D50, DX Ct hep igenntislid ast3nby d s pefcdiiosi k@ Colbrnn i n
accordance w.th the ‘measur ement- usi ng UPA- EX150 (by

thcé&?wgq rrgﬁ “Preparation Exanple B-6 Preparation
t

t Surf actant Di spersion B Phthal ocyani ne

Styr EBB;}é reﬁﬂéff&%%tE%%%§?§ W niBh bePokidshi Bpayo

arts
eiyaku Co.

_AInitially, the su‘rfacvtlant d.e_.scribe\d‘ above was . dissolved
into deionized water to p‘repare: a sovlht.io'n, theh the solutioh
was mixed with ho wet the pigment 'désCri-hed above sufficiently.
The mixture. was then dlspersed at 2000 r'pm for 2 hours bly use
of KDLA Model Dyno M111 wet- type d1sperser (by WAB
Machlnery Co ) fllled with zirconia beads of 0.5 mm diameter
thereby to pi'epare a cyah‘ pigment sqrfactent-'.diispersion C.
The everage particle diameter Dso of the pigmen‘t surfactant
dispersion was 75 nm in accordance with the measurement
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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I ) C1. pignment blue 15 3, by Dainichiseika Color &
Chem cals Mg. Co. 2) Noigen EA 177, nonionic

waeeofartwant, HLB val ue: 15.7, by Dai-ichi KogyPCBat2paiizs667
Co. Initially, the surfactant described above was

di ssol ved .int o_dei oni z fen pr uti

PR JT FE TR A8 (Rt Ahar PG VRAbIRG 2 ASA B and
descri bed above sufficiently, The m xture was t.hen
atigpedsiod eme Joor tpdorer upifpsum supytyees.of Trolre Model
Dyno-M | |- wet-type di sperser (by WAB Machi nery Co.) :
febp eckivetiizivio)i v diaadis pefrsfobs me i addiedr ahdestébyed.
to prepare a pri mary pi gment di spersion. Then, 15.0 -

bﬁeqﬁog{le 2, %%?éﬁk Wik @rﬁohsofaﬁﬂgeg@fc%nmm@aq

yrrer ation anpl e B- added

the rima nt di s t he I S
agprthail ﬁ‘afoearﬂw 5P Al AR el fiadier'Sie hour.
surfactant dispersion B. The ,average part| cle di aneter
e oesultengimgmpect g flm%ﬁﬁloaﬁs‘ﬁerg|t@r¢n/va§es%*fﬂﬁemd

accordance wi th thenmeasurenent using UPA- EX150 (by

bhesaghirackliGlope ddetnss ahbarbiamfilee Bof (P8epar aveoage
~of Cyan Pi.gnent Surfactant' Dispersion C

B
523?%18?%*2?*%%‘3%8)"%p“gl‘p@%%?t gﬂah%%%fzsgﬁ éﬁfpafe
60. 0 (Parts
~ recording inks for evaluatlon .
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1) C.1I.

Kogyo

S

Sei yaku Co.

pi gment blue 15 3, by Dai ni chi seika Col or &
Chem cals Mg. Co. 2) nonionic surfactant,
wd. 303072051 Dai - i chi

HLB val ue:

Initiall yPCT/hR2006/325667
surfactant descri bed above was di ssolved into
then the

ed water to prepare.a solution, _
n was mxed with to wet the pi gment descri bed

123

100 -

apove suf ficrentty-—Thef M Xture was t %SFQ g Spersed at
2000 r pmidgeedienthour s by—use—ei—KBEA—Moge S vre M H
net -type-disperser (hy MAR . A B-6.
ﬂgmentulhsmesms of O 5 nm di anet er thereby tO prepare a -
Cysarfmem&d Blick Rehdt| disspelsepp [C.- Thq average
P Big oA Elrflotdn O O FOENE o5 RE AT g
roliagend %%mmq HadlEnt dhereo (b ek Frdek—coly——| 2857
Exﬁm%lsmsnﬁsqréac nA ahd Comparatile Exdnple Bl to
B- By Bipaeat Swfacefnt Becor di ng Ink 1 nks werje prepaied | n
F@yglppilggl%pmm@ The humgct antfs, Wetjt1 ng agents
&E] 1§n and wat er re m xedln ne anounts and C '
' nﬂ&ﬁ@ﬁhc&e%}&\ﬁpmhn Tabl e 2] 3520 45 qndeGtNrred | 40
1 UA JT TTUUI, U 1 UITII UT e ! IXl Ul b. g UIe ]7702 .
r S HA—di-$persiHons—ware—added —4nd
st Pelywrgthane Em‘gs_lﬂh_ur_r__t_h_gn__pj_é_ugnf i cpnr sions, :
] T i gents and a idefoaner wede added
dhuneetandd furt her one ur : '
3-methyl-1,3-butanediol 18.92 16.8
triethylene glycol 8 . 6
- 1,3-butanediol 13 15.6 19.5 12
N-methyl-2- pyrrohdone . '
glycerin 6.31 " 8.4 7 5.2 6.5 .6
Wetting Agent ‘ ' :
octanediol 2. 2 2 2 1
1,2-hexanediol : C 2 1
Surfactant
Polyfox PF-151N - -2 1
Zoneal FS-300 2.5 2.5 : 25 | 1.5 2.5
-Softanol EP-5035 ' a
Antiseptic/Antifungal Agent : - .
Proxel GXL ™ 005 | 005 [ 005 | 0.05 | 0.05 | 0.05
Defoamer CoL v . '
silicone defoamer KM-72F 0.1 0.1 | 0.1 01 [ 01 | 041
Pure Water balance |balance| balance| balance|balance| balance
Total (% by mass) 100 100 100 100 100




The resulting respective di spersions were then
press-filtered through a cellul ose acetate nenbrane
wo 2dover29ef 0.8 mm average pore Size to renbve BOEIPRE06/325667
parti cles and inpurities to prepare recording inks for
lugil on. Tabl e 2Tabl e 3Table 4 The ingredients in
8 2 to'4 indicate the following materi al s.

AA[’\II | c C: L| cone l:mll CI_QY" cr\] | r~| contept— /|n0/ -V-eaae

art| cle 4 r- 130 nrbMET- oC ar .opmggles h\/ Tmm"~J
IIonk M g. Eﬂog@égérlgl ic Emul di o®7 JohnB@ ehr Br$00, B ild B-11
PombentDispk¥Sion aver age pariticle dianeter: 90 nm MT:
10S&@face Treaved Bldek Plghersorp Pol ynelr Co. . Pol yur ¢t hane
EnvblsowoPigmiatlSartadthit930, [sol i d cjontent| 50% | aver ade
paMtag@Ats Pﬁrﬁ’éﬁi@ﬁi‘fact&gg nm 011.43(5‘[5:3, MET 2 gz pr | O:NEB,
Yy r mulfst on: esresi n - , . |
“leon G cnu Mlggﬁﬁﬁ%%@%lﬁ:l&c attete Cﬁi afretet—166 IIII%I
| eG¥an Rgmenturiactant, o/ hy Takarga®du| %33 Fat - f 19.16
PoCydmRigmEnt $efagtan| G ao r-type Inonionlc |
[RlesiaDisgersiomt ai ni ng surfgctant, active ingredient:
> 0feryhy SfBasVEm RionZoneal| F$0300: pol ypxysmt hyl ene | 31.25
E‘GA&JYHQE&@I&&/& et her - actl \(e I ngriedi ent. 40% by45.)u|- ont
~“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
Wetting Agent : : - - ‘
octanediol -1 2 2 . 2
1,2-hexanediol 1 ~ 2
Surfactant : n ‘
Polyfox PF-151N ' | 2 |-
Zoneal FS-300 b 2 C - 2.5 ‘ 2.5
Softanol EP-5035 = 1 : ‘ :
Antiseptic/Antifungal Agent g ' '
Proxel GXL - L 005 | 0.05 ] 005 | 0.05 [ 0.05
Defoamer ' ' o _ ' .
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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Sof t anol EP-5035: pol yoxyet hyl ene pol yoxypr opyl ene
branched al kyl et her, active ingredient: 100% by
mexpmm%hokubai Co. Proxel GXL: key' ingredi emtT/IP2006/325667
, 2- ben2| sot hi azol i n-3-one, antifungal agent, active
82an ent: 20% w th di propyl ene glycol, by Avecia
72F: sel f - emul si fying silicone def oaner, active
ngredient: 100% by Shin-Ftsu Chemcal Co Thp

ecor di ngI |n s _of Exanp es B-1 t OQomparativedixdmples
Conpar at i'Y Ahpl es B- 11 B{6perie pyal ugted g5 B-6 -
1;‘;%% ﬂ&%}%& The eval Jatl on met hgds snpvvn Derow, 1he.
€ } | i abte atret —Res+h I—\Wl
Hf&ceﬂrm gf-?’ar untsl of rbsin 21.3
: M@%owtﬁmw co1tents 0. 'qrrent“ in the inks
hadagedte PloateatlStnfactamt i p = sollid content] @8.57 | '
GVt Pt SOOLBRLAC L B IO et oo ol crit br-on ]
bl GeanBigmenisHirfaotast Besi 1) in inks was obf ai ned, 22.99
Ve gl PiBRBAt Sifrfakfakt ¥ scpsity Yiscosj gy pof inks| was
@W&F‘?ﬁ : CUSTNga| VI SCONMEter ( RC- 9500, Dy TOKI
SREESID Zpasurenent of Surface Tension of lnk
Acryhc Silicone Emulsmn ' 5
Acrylic Emulsion 3.19 | - 851 |- ‘
Polyurethane Emulsion . : 3
Polyester Emulsion e ' 40 8
Humectant ' ' -

- 3-methyl-1,3-butanediol - : .10 20 20
triethylene glycol 20 - 15 10 ' :
1,3-butanediol ' : 21
N-methyl-2- pvrrohdone ' ' ‘
glycerin . 10 15 5 10 | 7 4.

Wetting Agent o
octanediol 2 |2
1,2-hexanediol : ! s ] 3 2

Surfactant - _ _ L
Polyfox PF-15IN . ,- 2 1 2 : 2
Zoneal FS-300~ - ‘ 1 ' 2.5
Softanol EP-5035 2 L : . '

Antiseptic/Antifungal Agent , S . ' -
Proxel GXL | 0.05 | 0.05 [ 005 [ 005 [ 0.05 [ 0.05.
Defoamer : ‘ o
silicone defoamer KM-72F 0.1 0.1 0.1 0.1 0.1 [ 0.1
Pure Water balance |balance| 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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Surface tension of inks was nmeasured at 25C using an
automatic surface tension neter (CBVP-Z, by Kyowa

wo ooenfase Sci ence Co.). Arrangenent of PrintiP@r/JpP2006/325667

Eval uation A.ink jet printer (I1PSIO G707, by. Ri coh

Co.) s set_.u Q as to a an i val-ent amount

nick SisTECEa A g Dot e by KL e PHy S AgtRl 1 406
on-a piezoelectric el ement under a condition of

aeeyaget partichcdaamateraPi0yanhuM Tt y 056e T pwetri by
Stability A.chart, formed using Mcrosoft Wrd 2000 :
JohrMoar Podfider Co.t 0 paint 5% area .of A4 paper with a..
solid image per one col or was printed. consequently on

200 spgy arfh AN RAANG AEPCE S AFPIRAON (Rid coliRre:

ej ection di sturbance was eval vated. The pri'nting no

| ect ed " I Lection” di f] f )
SR PxPT AP RS T BeARE L0 e or TRSBc M BaflE or

"with user setup attached to the printer. Eval uation

dowear by RIFoCeection disturbance B: sone ejection
di sturbance D significant disturbance or no ejection
I magePbeyisster Bnchilyibn: Rusredin A 152 0V £5108 tfon tWéntd 30%,
2000 (by Mcrosoft . - ‘ B
average particle diameter: 100 nm or less, MET: 30°C or lower, ’
by T}akam-at’sﬁ Oil & Fat Co._ | |
‘Poly.fox PFj151N£ | oligomer'type nopionic
ﬂuorine-containing su'rfact.ant, gc!tive iﬁgredienti 50%, byA
Omnova Co. |
" Zoneal FS-.BOOI polyoxyei;hyl'ehe perﬂ'ﬁoroalkylether,
active ingredient: 40%, by‘DuPo‘ht Co.‘ i . |
B Softano\l\ EP'-5:O351‘- t’polyioxy.et'hylelxle po_lyoxypropyiene
branched alkyletiler, active in‘gred.ienti'- 1}00%, by ‘,Nippon
Shokubai Co. | | |
"P.roxel GXL* key'inéreciienti 1,2-benzisotf1iazolin-3'one,
e‘mt'ifungal'agent, active ingredient: 20%, with dipropylene
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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Co.), with a 64 point synbol "Jj" was printed on Xerox
4024 paper (Fuji Xerox Co.), the color of the synbol

w0 Blo7pzst on the print surface was neasured usPEIIP2006/325667

X-Rite 938 and eval uated by the follow ng eval uation
criteria. The printin de, was sel ectedsas "no.col or
Siththe sraTabicr se Thasth Shem BEIGTa: nBE JEPES a2
standard fast" in accordance with user setup attached
sbowe iprTables Smvadtion criteria A black > 1.3,
yellow >0.85, magenta > 0.95, cyan > 1.1 B: 1.3.>
Meask Amlowat Qe8bus)yRigmunt 0.80, 0.95.> nagenta >
0.90, 1.1 > cyan > 1.0C 1.2 > black > 1. 1, 0.80 >~

[ 0 , . . - 0.9
b 101 TRt O ASuRape Betn Aiertith Sy SXRE D
RRbe B B8t A AT RO Co (e WA ER LR RtER Thatabe Trolid

i mage density described above was printed on Xerox
¢ontiephpérecinidolidcontent)of ptameptbol "|" part on
the print surface was neasured using X-Rite 938. The .
Sollid iGwh teedeo s ksel ected as "no col or correction”

"nodified from"regular plain paper & standard fast" in

gC-Cor dﬂ%et(Y‘Mlhcoﬁfent of pigments and resins (emulsion plus |
Water-soluble‘ resin) in inks‘waé obtained. o
Measurement of Ink Vis\cosity

~ Viscosity of inké Wa's measﬁred ét 25°C using a

viscometer (RL-500, by Toki Sangyo Co.).

Measuremént of Surface Tension of Ink

Surface tension of inks Wlés méasﬁred at.25°C using an
aufomatic sqfface tensioi:i meter (CB}VPI'Z, by Kyowa_Iﬁterface
Science Co'.).

Arraﬁgemeht of Pri‘nting‘ Ev.aluation .

A ink-jet printer (IPSIO G707,vby.Ri_coh Co.)-was set_up'
so as to apply an equivalent amount of inks onto recording
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
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- GPEERUGN o R Y

user setup attached to the printer. The ratio of
measured col or saturation to that of the standard

wa@oloon73apan col or ver. 2, yellow 91.34, magertEIR2006/325667

74.55, cyan: 62.82) was calculated to evaluate by the

) ol BB B REH aE AL Borin mi O el GmagSondy pne

was printed on Xerox Type 6200 ga er (by NBS Ricoh

color wasapgimtddconapavenily ohne2) eferef Typet 6260

the synmbol "(" part on the print surface was dried at

perprer @i NB 83Ricut GYp Bk ih @je @tiohod] sturblag ddr wad

chart was then imersed in water at 30 C for one

' ' sl (W [ i, lqd) Y« theny

SVATaEFed ™, M b ik B0 R Bt sBfedled by (o) lor

Eval uation Cri.teri.a. A nq bl eeding of color B sone . ”
Gpadrom CrerBLA% PInty PARSTAR StARIREY fast

using Mcrosoft Wrd 2000 (by Mcrosoft Co.), with a

o ragsordansel with wege sftud attashad ¢m s ppritared on

matte gl ossy paper dedicated for Ricoh CGel Jet Printer

HnalBSidh calitdda) , and the resulting recorded matter

was dried . .at - o :

| A: no ej'ectiori'disturba‘ince
B: somé ejection disturba:nce .
D: éignifiqant di:s;curbance or no ejection
Image Density |

A chart, formed uéing Microsoft Word 2000 (by Microsoft .

Co.), with a 64 point symbol "l'f wa’s;printbed on Xerox 4024

paper (Fuji ,Xerox. Co.), the color of the symbol "|JJ part on the
print surface was measuf\.’ed using X-'Ri‘t;e 938 and evaluated by

the following evaluation criteria. The printing mode was -

- selected as “no-color correction” modified from “regular plain

»” s

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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23C and 50% RH for 24 hours. Then JIS L 0803 cotton
No. 3, attached to CM | type clock neter by use of a

walzwbh®st i ck tape, was reci procated on the reRoOr/aRdo6/325667

matter 5 times so as to rub its printed part, then ink

538wl ABHEEN A fhe bELkG iRaetrDy . G the

scratch resi stance was eval uated by the foll ow ng
avagentd en0cdt0.t edi@ > Evanuatd-8n criteria A less than

0.1 of stain density B 0.1 or nore of stain density ,
Li ght f @t hdss Wachkar t W >pyelibed 00. 8 penth38pe0.9 >
(by NBS Ricoh Co.), in a simlar manner with that of

Egﬁni mage density described above, then the synbol "J"
p

rt on the print surfacewas dried at tenperature 23C

a}ﬁ S(B:O R}ﬂ—ifor 24 hours. This inage portion was
ST EH RMIERS. 35. VW2 (340 nn) of xenon irradiance

conparabl e to outdoor sunlight at 70 C and 50% RH, and

89C at Aothakt,plorened aragaMiceoseft WorndogdP80udihdlicrosoft

Atl as Weat herometer Ci 35AW The resulting col or o

@ By éiah Hiairowi el dhalt el ehd o i8S deasatyd dekteibeddigabove was

irradi ati on was evaluated in accordance with the L
4 . (0] 1 @

ESLAEB’& 39 {(EH& 4(2%@ R%‘éﬁbxb@ﬂ‘&j’i’ XEilé‘J( Ll?r.‘i') thf_éfxfﬁbb? |

stantially no

part on the print surface was measﬁred’ using X-Rite 938. The

printing mode was selected as “no color correction” modified

from “regular plain paper & standard fast” in accordance with }

user setup attached to the prin}t-er. " The ratio of measured color

saturation to that of the standard color (Japan color ver.2,

yellow: 91.34, magenta: 74;55, cyan: 62.82) Was,calculatéd:tlo
ew}‘aluate by tlxe fovllow_ingrfevaliuatio'n"cri‘teria'. |
Evaluatioﬁ critler‘ia '

A: 08 or more

BI less than 0.8
Water Resistance

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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B - recogni zabl e change but acceptable C significant
color deterioration/alteration Drying Property A chart

wowm7pr96t ed on Type 6200 paper (by NBS Ri coh EOI/)R20061325667

a simlar manner with that of the inmage density.

R AR, bR WAt i i pegefadion

i mredi ately after the printing, and the occurrence of
crdegiar was eval uated. A no transfer and staining B
slight transfer and staining C significant transfer
Ewh iiiohnQiaelréa 5Tabl e 6 1 n conpar.ative Exanpl e B-2,
excessi vely high viscosity di sturbed normal printing.

In conparati dop: the excessively smal

anmount ofﬁédégﬁ gngnt prevented normal printing. The
mark " in Tzs@te6|n es that no data was .

obt ai n&. SR dipg F? &bility The inks according

to the present invention, which including the pignment
dorpéebiResisdansedi ng to the .presentinvention, may
certainly provide excel | ent col or devel opnent,

superi & chaagef@mledtxysmgdmcgbebfﬁ WOIEIDIZIOI(I(N(bﬁMldm)éoft

form high-quality inmages with higher color saturation

W) P&APh'a monocolor solid image of 3 cm by 3 cm was prlnted
on matte glossy paper dedlc.a_ted for Rlcoh Gel Jet 4Pr1nter (b‘y )
NBS Ricoh Co.), and »the resulting recorded matter was dried at
23°C and 50% RH for 24 hours. ‘ ’i‘hen JIS L 0803 cotton No. 3,

attached to CM-1 type clock meter by use of a double stick tape,

was 'reciprocated on the recorded matter 5 times so as to rub its

prmted part 'then ink stain on the cotton fabrlc was measured
usmg X-Rite 938 Whlle subtractlng the background dens1ty, and’
the scratch resistance was evaluated by vthe following

evaluation criteria.

"Evaluation 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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col or tone on not only dedicated recordi ng paper but
al so on regul ar paper, thus nmay be favorably utilized

wo ooo7iordescartri dges, ink recorded matters, i nkP¢EBIP2006/325667
recordi ng apparatuses and ink-jet recordi ng nethods.

it a1t Atk TBRE AERER g BB BT ahY ?r%ml son This

may be applied to various recordings of ink-je
ieagedpagtiomovess by adintiediwitlf 8vaP B/ 2340 zlev) pHxenon
ink-jet recording printers, facsimles, copiers, and

PF# 44 0 dea€SPalre/bde miocs u tQo® e nafiae at U iahd 50% RH,
parti cular. CLAIMS 1. A pignent dispersion, conprising

t d M
3 POt BB R e P B A0y Fob 2 Wiyl ARSI W
abilizer fin/ mal eic anhydride
s ShaRhdasheler TN chgt anmolﬁé%&xﬁrm%m and
(1) in the fornmula ( a; Rrep resents an al kyl grou
ahte matien dre fome exyed teemhtearradlatzmrrrWQSpegnbmte
di spersion according to claim1l, wherein-the acid _
vaboed fhcé heithl phefolloh i gBl Bieeiarhyerh dele@nol yner

is 100 to .400. ngKOH g. 3. The pi gnent dispersion
%Cli&iti‘gnt(?ri‘éh?ién?’ wherein the
A: substantially no change
10 B: recognizable ehange but acceptable
Ci significant coior .(ieterioration‘/alteration
Drying Property
A chart was printed on Type 6200 paper (by NBS R1coh
Co.), in a s1rn11ar manner W1th that of the image density
15. described abeve, then the: symbol y i part on the print ,'_s.urface
was coiitacted ahd pushed to a filter pa-per 'immeciiately after
the printing, and the occiirrence of trensfer i;vas evaluated.‘
AZ no transfer and etaining

B: slight transfer and staining

20 C: significant transfer and staining
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al pha-ol efi n/ mal ei ¢ anhydri de copol yner
solution in an al kaline solution or
wa@euendssol ution,

al kal i ne sol

| h’sﬁé’q%gp

and
uti on or

t he al kal i

anmount

is used as a

in an al kal i ne

i n t hBCT/JP2006/325667
in the al kaline agueous. sol ution

ess than that correspondlng to the acidval ue of

ha- ol ef i n/ mal ei ¢ anhydride copol yner. 4. The

ignent dispersion according ta any one of clains 1 to

Com. Ex.

0.25

7.8

3, wherein the pignent is an OHQQﬂbﬁkagnent or a
conpl ex pigment of an inorganic pignent ated with an
organi ¢ pignent. 5. Th C|sper5|or accordi|n
to claim4, |whekesin th?o?#i Qfﬂil@%ntp nt § Gaeosity %:;f;gz
kel ected fr¢m Pigideat odyapi. ne 2;) gtri%tby,ma?fs) n&aPa-done N/m)
“Ipi gnents and nonoazo Vel Sjhdnts. 6. The'piqntném' m
di spt Bilon accorzdong tlo onmq;f cliai n#.24 and 85.7whqgr €i26.0
t he BxnBrganiic pigoent [parteL£iBes dre 2821 east l1ase 26.2
sel @it BB from tig.ani unh di ox4.8e pdrti2zd.@s, |sillbea 26.8
par BxcBes, &l umea parfticls2 irqn 00.8le partupkg ey, 26.3
i r omExhpey oxilde paoti clles agm2ti n|oxizkeo parnti aBss. |7. 26.4
The Az Brent [di speosi ol accpr.di ng[to 20y one aB.scl i Nn®26.4
1 t.@xoB-mwhefel n 40e pilgnengo.di spdrsazg4i s |onad@f 26.6
ANl @l B-ssurffact anps and nogd 9ni c [surdmet aft s 1bavi ng 1.2
HLBrpkaBye off 10 .0 20.| 8. Jdig pi dneng4.gli spergugn [ 262 -
accpg®-ng t¢ anyggne df clgrps 1[to a52wherennsthe 269
avepage1paryicl ey, 5{| amgt er {550 of [t hegpe gnegnt 9.6 26.8
OCoRE ! B | . 0A TeCi 4 Ny 303
o, GBS ! ”90633P' 9” nt @igpper3liongpgcondi by 5 26.1
Com. Ex. B-3 2.0 18.0 - - 15.0 7.8 25.1
Com. Ex. B-4 0.5 12.4 30.0 9.2 37.5
Com. Ex. B-5 - 6.3 ' 28.0 7.4 - ~25.7
B-6 24.0 - 4.5 25.1
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to any one of clainms 1 to 8, a surfactant, a
wat er - di spersi ble resin, a hunectant and water. 10.
wabm7neesr di ng i nk according to claim9, wher ePCT/iH2006/325667
surfactant is one of silicone surfactants and
&J@gﬁri e-contai ning surfactants. 11. The recording ink
ng to one of clairrBQand 10, wherein the :

vvaiel-dibpersibielebll IUI[b e formmng

abi lity af{ter prlntlng %?W‘%é’&?&e and has a

M ni mum fijl ga forn ten‘p@aslat ur D t.han i

30C. 12. ng‘e‘:t‘f é’Bc hﬁ@hl DisvelapQ e‘é’otﬁ% éﬂﬂ% ) f | Drving
clains 9t iy, tﬁgnthu%ﬁf’ Registapog Jrpaperty|
el flromyglycerg n,| di ef hyflen col, tfiekhylen

’ !tylgﬁcl ] ! ,3%;Igdtyneu: C! in‘l lylllﬁL %‘yl /J-, J U.dl aléey g

h
di ofx B3, |TheAr edor & ngl i nk adcor &i nglt o&iny|ond of A
Fl ahyP tjo 1%, v/ner@inthgrecor@lng i nky fufthgr A

. " £
Ullgl I STO [A [JH adj u Cl1 UI al I east—ofre—sererte 1 OITI

am n alkadti pet&l Hydr&xi des mpni 4m A
hydRogisdeq, pRosphorB um hydr oXi dea and alkal | natal A
ca:g)gg?e ie;,g ia Sr r':lno"r'i[ e Tecqrai gg K |fﬂ: TO, T T4,
di si¥eBsi blje cbl orlantB élvvaAer-disﬁers bl resinA a|] A

unﬁgbegﬁt andAvvat er ,AvvhereAn tthe watef-disgpefsiglel
fhﬁé“ Ial DI‘&PI bim:al”; spe?géln? ;Hd;*;a‘;a blyder Hi sher bi of
st aki Biger, B A A A A A A
 ExB11 A A | A A A A A
| Com. Ex B-1 A c | - A A A C
Com. Ex. B-2 C A * unavailable data '
Com Ex B3| C . unavailable data |
Com ExB4| A B B |. A [ A A C
Com. Ex. B-5 A C | B B . B B - B
CmExB6|.- A | C | - B | B- A | C

In comparative Exémple B-2, éxcessively high .vi-scos‘ity
disturbed IllormaI‘ printing.

In comparative Ex'amble B-3, the exge.'ssiyely small -
'amoﬁnf of the humectant f)revented r\lormali_prinﬁting.

The mark “~” in Table 6 indicates that no data was

obtained.

Indus'trialvApplicability
The inks according to the present invention, which

including the pigment dispersions according to the present
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the pol yner dispersion stabilizer is an
al pha-ol efi n/ mal ei ¢ anhydri de copol yner expressed by

wao bw7hmosul a (1) below, or a mxture of the  PCT/JP2006/325667

al pha-ol efi n/.mal ei ¢ anhydri de copol yner and at | east

one of. styrene/acrylic copolyners ter-sokub
DeRtigmn ETredthinty s8Rty Fhibouss opment,
resins, the content of the humectant is 20 to 35% by
guperiar unegecevBabitiandihigher xlipbilibnt and wRY Frm
wat er - di spersible resin in the ink (A) and the solid
hogh eniality tibea pé 9weinh hiphdecokiresathspdobai #hé proper
colorant (B) satisfy a relation with respect to their

&@Urot&ﬁé Bh /bt %rﬂtlgy?edi%%:@ﬁ' R doriihB gdfesf BtUR(bn

represents an a group, n is an integer of 30 to

100.15. A recording ink, conprising.at l.east.a water.
BB PBPETcoP ey Be arabiy Jii Brpcticufl By tHidees,
humect ant and water, wherein the water-dispersible, . '
ok segarded magterpnnkiiepeeeoshinmapresappsesand ink-jet
pi gnent and a pol yner di spersion stabilizer, the

pé@mlinghersthodls. | east a hydrophilic group on the
surface and behaves as a sel f-di spersible pignment of

wat er - @ 3P&I1Si bi bbby pPars@hidBEld iy ibR-jdie dir
absencg %f J?gggrsan¥§¥n§Wﬁﬁﬂhr§Q %Qb‘ ihk-je rego? ne
methods according to the present ihvention may be applied to
various recordings of.ihk-jet recording processes, and also
favorably utilized for ink-jet recording brinters, facsimiles,

copiérs, and printer/facsimile/cdpier complex apparatuses in

particular.
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- pol yur et hané resins and

the pol yner dispersion stabilizer is an
al pha-ol efi n/ mal ei ¢ anhydri de copol yner expressed by

wao bw7hmosul a (1) below, or a mxture of the  PCT/JP2006/325667

al pha-ol efin/mal ei ¢ anhydri de copol yner and at | east
one of styrenel/acrylic copgl , wat er-sol ubl e

' mgﬁégﬂggfuble pol yest er
resins, the content of the humectant is 20 to 35% by
mass in the recording ink, the solid content of the
wat er di spersible resinin the ink (A) and the solid
dont Ampignhehhalippgreiin,i comipeiswatgen-pligipens) hligment
colorant (B) satisfy a relation with respect to their
dakpOrddh)a %I%ﬂ& Qi§PEFBIba ddabilikerhenliokaves (1),
R represents an al kyl group, n |s an integer of 30 to
100. 16., The rgcordin accor.d &p one of clains
Ta_and VR TARCE ROLRE e SR Rp et ba RS ok
wat er - dIS erS|bIe colorant and the water-dispersihle
péeha-glef 112 /maleigoap by duide cBROLIMGH ¢FRrasfeid by the
recording ink. 17. The recording ink according t o any
éoemaflac(ldibmlod t o 16, wherein the mass average ‘
mol ecul ar -wei-ght of the al pha-ol ef i n/ mal ei ¢ anhydri de
copol ymer is no higher thap- 20000. 18. The recording
ink[according t o.any one ¢f clains 14 t o 17, .

2\ /K RO ~ Formula (1)
®) O o ) ' - .

"in the formula (1), R represents an alkyl group and n is

an integer of 30 to 100.

2. The pigment dispersion according to claim 1, ‘wherein the )

: a01d value of the alpha- olefln/malelc anhydrlde copolymer 1s 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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wherei n the al pha ol efin/mal ei c anhydri de copol yner
has an acid value of 100 to 400 ngKCH g, and is used

w@s00a/0ssuti on in an al kali ne solution or an ab&EIPX6/325667

aqueous sol ution containing an al kal i anDunt of no

YaES ot ARBE U5 AP DR EPRSRRBER and 16

to. 18, wherein the plgnent di spersant i s one of

ani oni ¢ surfactants and noni onic surfactants having an
HLB val ue of 10 to 20. 20. The recording ink according

g/ alThé%lngedmsﬁmllﬁmmmmlgftcaehaynbnbam dgiads 1 to 3,
HLB value of 10 to 20 is one of polyoxyethyl ene

" po 38£§gﬁﬁP¥i%%&§¥§¥£§gﬁﬂé%§%et%er e%@u6¥kgbpg{o

I nk acg%tg one of. clalnsﬁ ? ,.&Cerelnthe '
RPN '“&rgarné%ilﬁgi’%e% &°8 eﬁid’w fOr OF &R,
pol yur et hane resins, acrylic resins and acrylic -
Bigmeoie resins, and t he mi ni.mum filmformng

t enper ature of the wat er - di spersible resin is no

hi gher than 30C.. 22. The recordi ng i nk accordi ng- to
any one of. clainms 14 to 21, wherein the hunect ant

gl y(;ﬂ?é‘p gﬁg‘%lﬁtep?#&% yco?gégf)agﬁgut anedi %Wl‘gggrelé thé '
mg{“b‘glpeg‘ g,%&ggg'e ?Ctﬁgfﬂg‘giﬂflﬁgog}ya lln%kpigments

quinacridone pigments and monoazo yellow pigments.

6. The pigment dispersion according to one of‘clai‘ms '4 and 5‘,
wherein the inofganic pigment partieles afe.'at.least one
selected from titanium dioxide p.arti:cle's,v eiliCa ,particles;
alumina part‘ieles; ilron ok\"ide particles,.« iron hydroxide b‘articles

and tin oxide particles.

7. The pigment dispersion according to eny one of claims 1 to 6,
wherein the pigment dispersant is one of anionic surfactants

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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wherein the recording ink further conprises a
surfactant, and the surfactant conprises at |east one

waedogotmst from si |l i conesur factants and PCT/JP2006/325667

fluorine-containing surfactants. 24. The-recording ink
according to any one of clains 9 to 23, wherein the

- recordi ng ink has a vi 'scosity of 5 to 20 nPa-s at 25C

and a surface tension of no higher than 35 mN/ m at

95C Aagcopdingk ndarcompgesingoamirigsi eyt dispensigingceending
according to any one of clainms 9 to 24 in a container.
26.amAn onRKof Elaim@s ar € By aretbfktacney e ted - dispeaasble .
an ink ejecting step, wherein a recording ink
@ggq{déqglﬁlgcggxt%dgja&l @A 9 to 24 is, in the ink

ej ecting ste a stimulus to record an i mage

t hrough being ejected. 27. The i nk- jet recording

nmet hod according to claim26, wherein the stinmulus is

" at | east. one selected from heat, Eressure, vi brati on

afd |Thhatrecegding inkkapeor digotelichyimppawdtarein the
conprising at least an ink ejecting unit, wherein a .
saefictiang i@Kn@Qﬁoéﬂi(ﬁmd @uafhlcﬂmﬁ:soinmﬂuﬁmﬁe tc@nzﬂlnlng
is, by the ink ejecting unit, applied a stinulus to o
LEERY q& i mage through belng ejected. 29. The ink-jet
recording apparatus according to cl ai m 28, wherein the
stimulus is at |east one selected fromheat, pressure,
vibration and light. 30. An ink recorded natter

conpri sing an inmage formed froma recordi ng ink
Adcor’ﬂhagretcordwgomét af:cmt(hm&t«@om oficbrimas 9 and 10,

wherein the water'dlsper51ble resin eXhlbltS a film- formlng

ability after printing on a reco_fding media, and has a minimum

film-forming temperature of no highér than 30°C.

12. The recording ink afccorciing to .any one of claims 9 to 11,
wherein the humectant is at least one selected from glycerin,

diethylene glycol, triethylene glycol, 1,3-bufa.nediol and

- 3'm'éthy1'1,3-butanedio’1.

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 mgtal hydroxides,
ammonium hydroxides, phosphonium hydroxides and alkali

metal carbonates, and pH of the recording ink is 7 to 11.
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14. A recording ink, comprisi‘ng at least a Wgter-dispersible
colorant, é wéter-dispe‘rsible resin, a humectant and water,

wherein the water-dispersible color;cl'nt is a pigment
dispersion that comprises a pigment, a pigmenf dispersan‘t and
a polyme—r' dispersion stabilizer,

the polymer dispe.rSi‘on stabilizer is an
alpha'olefi;llméleic 'dnhydridé copélymer expressed,by the
forﬁlula (1) be‘low,_ or a mixture of t'h_e alb‘h.a'olefin/m!aleic A
anhydride cop'olymer ,a:n(\i at least one of styrene/acrylic
ccl)polymers, water-sblﬁble.bolyuréthané resins and -
water-soluble polyester fesins,_' |

“the conteﬁt of the humectant is 20 to' 35% by mass in the
recording iqk, the solid content of the W;ter»'dispersible'resin in
thé ink (A) égd .thel-soli(_i %:ontént of the pigment in t.h‘e |

water-dispersible colorant (B) satisfy a'rélation with respect to

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

/ i N\

R Formula (1)

in the formula (1), R represents an alkyl group, n is an

integer of 30 to 100.
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15. A recording ink, comprising at least a water-dispersible
coiorant, a water-dispersible resin, a humectant and water,
wherein the water-dispersible colorant is a pigment

dispersion that comprises a pigment and a polymer dispersion

- stabilizer,

the pigment bears at least-a hydrophilic group on the
surface and behaves as a s.élf-dispersible pigment of

water-dispersibility 6_1' water-solubility in the absence of

- dispersant,

the polymer disi)érsion stabilizer is an
alpha-olefin/maleic anilydr‘ide cqplolymelr expressed by the
formula (1) below, or a niixture_ of thé al'pha?olefb'in/maleic
anhydride copolsrmer and at least one of styfene/acrylic
copolymers,‘v'vatle‘r--s'oluble ~polyurethan’e vl;e,sins and
w;.xter-solvuble_zxpolyester _résinsA,

thg éqntgnf of the humectaﬁt is 20} to 35% by mass in the
recording ink, the solid clontlent of the. Water;dispersible resin in
the i'nk. (A) and the solid céntent of thé pigment in the
Water'dispérsible colorant (B) satisfy a relation with respect to

their ratio (A/B) of 2 to 8,
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R Formula (1)

in the formula (1), R represents an alkyl group, n is an

integer of 30 to 100.

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 repbrding-ink acéo’rding to any one of claims 14 to 16,
wherein the mass averagé moliecu.lar'wehight of the

alpha-olefin/maleic anhydride Vcopolymer.l‘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. Theqrecording ink according claim 19, wherein the nonionic
surfactant having-an HL‘B:'value of 10 to 20 is one of
polyoxyethylene 'bet’a{-‘naphthr‘ylether, polyoxyethylene

laurylether and polyoxyethylene styrenephenylether.

21. The recording ink acc;)rding ;one of claims 14 to 20,
wherein the Water-'dispei‘sible 'rAesin' is one of p(l)lye'_srter resir}s;
polyurethane reéins, acrylic resins and acrylic silicone resins,
and the minimuﬁl film-forining temper‘af;;re 'o’f,t,he |

water-dispersible resin 1s no higher thap 30°C.

- 22. The recording ink according to any one of claims 14 to 21, .
‘wherein the humectant'is at least one selec.ted from glycerin,
diethylene Aglycol, 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 flaorine-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, coniprising a recording ink according to

any one of claims 9 f(_) 24 in a container.

26. An ink-jet recording method, comprising at least an ink
ejecting step, wherein a recording ink according to any one of .

claims 9 to 24 is, in the ink ejecting stei), applied a stimulus to.

record an image through being eje’ctéd. '

27. The ink_-jetrecordir{g method 'aécording'to claim 26,

wherein the stimulus is at least one selected from heat,

pressure, vibration.and light.

28. An ink-jet recording apparatus, comprising at least an ink
ejecting unit, wherein a recording ink according to any one of
claims 9 to 24 is, by the ink ejecting unit, applied a stimulus to

record an image through being ejected.

29. The ink-jet recording apparatus according to claim 28,
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~wherein the stimulué is at least one selected from heat,

préssure, vibration and light.

30. An ink recorded matter, comprising an image formed from
a recording ink according to any one of claims 9 to 24 on a

recording:medium.
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