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1 DESCRI PTION | NKJET | NK AND PRI NTI NG METHOD USI NG
THE SAME TECHNI CAL FI ELD 5 The present invention
relates in particular to anlinkjet 1ink suitable for
printing on hydrophobic nmedia, such as offset coated
medi a, and a nmethod for printing on hydrophobic nedi a
using the inkjet ink. 10 BACKGROUND ART Cenerally wth
a conventional inkjet printingnethod using an aqueous
inkjet ink, printing i BEperiproed on a bond paper or
ot her normal type of paper or on a specialized paper,

typi calkyETdeNKgARD PRINGYRGaMbrebDi 081RESPERI 88ME
property, etc. However, 15 offset coated nedia that

‘are suitable for offset printing are not suited for
printing using an aqueous inkjet ink, because a

TESWNTCRat ¢ 154)f ace is coated with a snoot h,
hydr ophobi ¢, and non-porous coating. Even if printing

usi nﬂh@{folr%%lé%ct%n{rgﬁti*%sg aj e, Jgéf@lcug@t%e&gu%%et

the coating does not a € aqueous inkjet

Qh 1 High £ I lLeeds on the coati
ind ace éfléﬂk pk?g%rﬂq rc%nngl Y 8¥P ?1’50 ar 6“%%@%’5 SU&hnot et
[ Fu ecause the [ or
cog‘%ﬁnlggﬁ%%pe%%@ Line PREReEE L PR op il tranpisie meaa
gyen, in bl eedi ng occurs readlly 25 when the
USln|gnt PgBég gh velopnent of anew art for
perforn1ng 2 printing satisfactorily on offset coated
nedia by an inkjet printing nethod is thus being
manded. For performng printing satisfactorily on

BASF?&QPNBOQBEd nmedi a by an inkjet printing method,

i mprovenent of the affinity
Generallywithaconventional inkjet printingmethodus ing

an aqueous inkjet ink, printing is performed on a bond paper
or othernormal type of paper orona specializedpaper, typically
designed to have a high ink absorbing property, etc. However,
offset coated media that are suitable for offset printing are
not suited for printing using an aqueous inkjet ink, because
a substrate surface is coated with a smooth, hydrophobic, and
non-porous coating.

Even if printing using an agqueous inkjet ink is performed,
becaﬁse the coating does not absorb the agueous inkjet ink,
the inkjet ink is repelled by or bleeds on the coating surface
and a clear print with sharp edges cannot be obtained. Further,
because the print is poor in drying property and inadequate
in fixing property even upon drying, bleeding occurs readily

whentheprint isrubbed. Developmentofanewart for performing
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5 of an inkjet ink to a hydrophobic coating is
considered first, and for this purpose, surfactant
types have been exani ned and bl ending of glycol ether
or a wetting agent, etc. , that exhibits
conpatibility with water and yet exhibits affinity
with the hydrophobic coating has been proposed. For
i mprovenent of the 10 fixing property as well as
prinpiovesart sghctheiabf bhl byrobrt Barbli Mb&th IBKIAl N et
on the coating, blending of a water-soluble or
priatehgydnereica hlse thiRdek iHeSiRmGYeRC! €) has al so been
proposed (see, for exanple, Patent Docunents 1 and 2,
I ndi ggf iég%%éEgﬁ
solvent?ﬂﬁg%?ﬁgw%%ﬁ%g??%?pity mnt19&%¥€$%%h§€ESéE coated
me®% B Y Ghngh @B?thﬁhﬁ A&t b dlY 4R BRRYRIE € oo% 8 ardihity
al so consi dered, and the use of "a polar aprotrc
sol vent. : a nas been pr.oposed. ( Pat .
ot S 1ok 0 LU BbR IR e S A ORE R AR S B v,
a e. Unexam ned Patent Publication . .
2 S B e e s AR bE PEP B GHES 6006 PReBCREgmined and
p1batent c;neni : quanese Unexanm ned Pat ent .
BB PO 8hYR: e;zzh(?dﬁ-%fo‘ﬂ%%tj(@ ABREtarftt Par BRRESRP1PitS
001%% Pitent Docunment 3: Japanese Unexam ned Patent
COBRBIARAL TGN KOTD WBTOH0303 6827 SRttt ok Henagtidgh the
0009) 3. DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE
hydepRRPPBY G4t 1VERT R9eMPERPPESE - exBRT Ampgovenment of the
.surfactants, glycol ether, wetting 5 agents, binder
fixeBPRRTOREELY athaeldr askimmwoconponeatft $henafifilebuy of the
i nkj et inks as described in the above-nentioned Patent
pPrppéafeink] et iakdor theheoetfingt olamedingrofes vane ritsdluble
difficult to perform better printing on a surface of
orawagkfrseti speatséth lee diimigrtharesin (vehicle) has also been

proposed (see, for example, Patent Documents 1 and 2, indicated
below) .

Combined use of water and a solvent, having compatibility
withwaterandexhibitingpermeabilitytoahydrophobiccoating,
is also considered, and the use of a polar aprotic solvent as
such a solvent has been proposed (Patent Document 3, indicated
below) .

Patent Document 1: Japanese Unexamined Patent Publication No.
2003-206426 (Claims and Paragraphs 0009 to 0010)

Patent Document 2: Japanese Unexamined Patent Publication No.
2004-510028 (Claims and Paragraph 0012)

Patent Document 3: Japanese Unexamined Patent Publication No.

2003-268279 (Claims and Paragraph 0009)
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at present. 10 On the other hand, since the polar
aprotic solvent described in the above-nentioned
Pat ent Docunent 3 exhibits 3good perneability to
coatings that are normally used in offset coated
medi a, obtainnment of clear prints with sharp edges by
prevention of repul sion and bl eeding of the inkjet ink
on a 15 coating surface, and inprovenent of the drying
property of the printed inkjet ink by absorption of
the polar aprotic solvent in the coating, etc., are
DIStussark orpatied inbeweyel, W th the arrangenent of
the inkjet ink described in the above-nentioned

PRBAL &R @@CBEEQbLaEDdB§p'I‘HE &ﬁ?EN@’EbHSi on of the polar
aprotic 20 solvent, the effects thereof are stll

| NACLOUATIR ANE R b 'hli?l'i_:; shg?_!é@égHEQt %f’%ggf’lé er/ wetting

obj ect of the present “i nvention rovi
ag%%”%%‘ﬁoghe?é%%ﬁn%‘é?%gaé5@%%3 éfeve”c%rﬁé%ﬁénﬁaéﬂéqu
ink BRI ?%p%”%’egg Ferd B Phke e ot ohed PRkED b cRjents
1 gy RS o e e LpveniL o ncludess 2
avi ng a nol ecul ar wei ght _of 40 to 130,

oo RPbYoR e RENA 3 TRLSULar el Oht Ol 40 L o0 i ehan
solvent is 40 to 75 weights. The polar aprotic
atsBrGaRttpreferably has a boiling point of 150 to
250C. The pol ar aprotic solvent is preferably at
| eadil obee t PhBest hagidiensinetedhed Halam t Aprgtbap solvent
consisting of 1,3-dinethyl-2-imdazolidinone,

deferibag| 1n- igye raltdChomesn s yRarmini v unfeortmimeataibi t s
N-met hyl f or mam de, N, N-di net hyl f or mam de,

gomm@maﬂmlﬁrtqptormﬁtdiemamdhat are normally used in offset

coated media, obtainment of clear prints with sharp edges by

prevention of repulsion and bleeding of the inkjet ink on a

coating surface, and improvement of the drying property of the

printed inkjet ink by absorption of the polar aprotic solvent
in the coating, etc., are thus anticipated. However, with the
arrangement of the inkjet ink described in the above-mentioned

Patent Document 3, despite the inclusion of the polar aprotic

solvent, the effects thereof are still inadequate and further

improvement is desired.
Anobject of the present inventionis toprovide an aqueous
inkjet ink that enables even better printing on hydrophobic

media, such as offset coated media, than conventional inks,

and a method for printing on hydrophobic media using the inkjet
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y-butyrol actone. As the surfactant, a surfactant
havi ng a dynam c contact angle at 23C of no nore than
20 is preferable. Also, as the 15 surfactant, a
silicone-based surfactant is preferable, and a _
bl ending ratio (weight ratio) P/S of the polar aprotic
solvent P and the silicone-based surfactant Sis
preferably P/5=45/1 to 70/1. As the surfactant, a

in%i.l i cone-based surfactant S1 20 expressed by the
Formula (1): [Chemi cal Fornula 1] CH3 CH3 CH3

H3C- % 1k Pet An¥l aédBrdidg t R Pras B ihvRgE¢cR neludes:

i ndicates a polyalkylene oxi de chai n contalning at

5
a b&gﬁbnﬁnewﬁfeﬂorﬁ §qu£§E‘§n@x'éj§dgimlorafjﬂ§ocﬁ] %'Eﬁvent

oxi de groups, nd x indicafes a nu

haﬁﬁﬁ@ &]m@mgc§l§k|%§9$ﬁg ?%ﬁg%ﬁ%gﬁﬁﬁ%fﬁﬁ}§%§$¥Eﬁg§%%%tent

by the Formul a

prblégrg‘:logéf e larﬁg?)rgtﬁc fonere R2 &5 4 'Y Sﬁ%ﬁ“ee%%ht %

pol yal kyl ene oxide ¢ n-containi ng _

T B0 SR BILEDS 2 B PR

ocPLE e, <310 “M%agc?ﬁ%&s&zg%g&u&y e
leas£fg§eqyt%a%% i%%%t selected from the group consisting
of 1,3-dimethyl-2-imidazolidinone, N-methyl-2-pyrrolidone,
2-pyrrolidone, formamide, N-methylformamide,
N,N-dimethylformamide, N,N-diethylpropionamide, and
y-butyrolactone.

As the surfactant, a surfactant having a dynamic contact
angle at 23°C of no more than 20° is preferable. Also, as the
surfactant, a silicone-based surfactant is preferable, and a
blending ratio {weight ratio) P/S of the polar aprotic solvent
P and the silicone-based surfactant S is preferably P/S=45/1
to 70/1.

As the surfactant, a silicone-based surfactant S,

expressed by the Formula (1):

fChemical Formula 1]

CHy [ CHy | CH;
H3C—Sl‘>i—0 Sli—O Sli—CH3 (1)
CH; | R! o CHa

[where R' indicates a polyalkylene oxide chain containing at
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51/ S2=6/4 to 4/ 6. Further, a blending ratio (weight
ratio) P/ (S1+S2) of the polar aprotic solvent P and
the two silicone-based surfactants S1+S2 is
preferably P/ (S1+S2)=45/1 15 to 70/1. It is also
preferable to use a fluorine-based surfactant
expressed by the Fornmula (3): [Chem cal Fornmula 3]
CnF2mt1COONH4 (3) 20 [where mindicates a nuneral of

lenetl®@asot hateldtipl diittoguié 3ebaphs o BPEoEy P e0dLR ge groups,
ratio (weight ratio) P/F of © the polar aprotic sol vent

and &nQnHﬁ@aEb%°%|ﬂ%m@§§§d0§uhﬁaﬁéggttﬁ Flas preferably
P/ F=45/1 to 100/1. Further, preferab pi gnent

an8UBf @ﬂlbén@ug akeBds Q¥ rSRERAXYE] G G AU t:h%t ‘P mula
met hod according to the present entlon |nc udés
(2t he steps of: using the inkjet |nk of the present 5
invention to print on a hydrophobic nmedium and
d,ophobi ¢ nmedi um after printing.
CE%@EEE% Egg?ﬁggl ENTION I n the inkjet ink described
in the above- nentioned Patent 10 Docurent 3, an

aprotic polar solv ed at a content
proportion of 5to @6 ith respect to the

t ot al armu of th . Exam natlh@g by the
pr esent |n i t withint cont ent

proportion range t e ef i ncreasi ng

permeability into oat | t er hydrophobic 15
surface of an of fset coated nedlun1to I mprove the
dryin operty, etc., of a print cannot be

[wheEq té4 isgttais adpoAve hbughne nost derchain momsase inye at
pernmeability into a coating, etc., a |larger anmount of
leasp@m@nnapp@majhyﬂanﬂnxxdggroupsorpropyleneox1degroups,

and y indicates a numeral of no less than 1]
are preferably used in combination, and ablending ratio (weight
ratio)Sl/Sgofthetwosilicone_basedsurfactantsispreferably
81/8,=6/4 to 4/6. Further, a blending ratio {(weight ratio)
P/ (5:1+82) of the polar aprotic solvent P and the two
silicone~based surfactants $Si+S; is preferably P/ (S;+8,)=45/1
to 70/1.

It is also preferable to use a fluorine-based surfactant
expressed by the Formula (3):
{Chemical Formula 3]

CmF2m+COONH, (3)

[fwhere m indicates a numeral of no less than 1]

as the surfactant, and a blending ratio (weight ratio) P/F of

the polar aprotic solvent P and the flucrine-based surfactant
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be contai ned, when a polar aprotic solvent that is
hi gh in 20 nol ecul ar weight is contained at a
proportion of no |l ess than 640 weight % w th respect
to the total amount of the inkjet ink, the viscosity
of the inkjet ink increases and this may cause
degradation of discharge stability during discharge
fromfine nozzles of a head of an inkjet printer. 25
F s pesfeaablyi B/ FRe5PI esemiod NV.enthelheReCoHSLe AP, the
the 7 polar aprotic solvents described in the
piafees rRittiaeRed sPaRAE i P PR 1b3x vAA PYrafipaRr Ot €
sol vent having a | ow nol ecular wei ght of no nore than
130 Aspusadisg! pethwel 1 t QR t4 -
ther ol Teriis Peyre %g%?ggéat%hg%ng@me%%ﬁt % ifenrion
LrRHRADIdHd otdsh JESRRCI G MUHALARNAE IAC G fllnt
be increased to inprove the ryln& property of a
: e | PR =] A o r ..the j . whi | ,
e PFRaT] a2 Bonf B BAOb R The EF5: " Fronging v
' ' i:0_g i scharge stability. Thus,
hﬂ%ﬁéﬁﬁ%ﬁ%? ?%%ﬁﬂg %%%f%i%%%ﬁtgpgfhe present invention,
10 better printing than at present can be performed on
hydr ophobi ¢ nedi a such as offset coated nedia. In the

nt. | nt i t he nol ecul ar wei ght of the polar

EFE%&@?]?EggﬁgeﬁbgggTﬁpNited to no | ess than 40 because

when_a | ow np] ecyl ar wei ght pol ar aprotic solvent with

a 15%61*@&%}6%%@6%%@%@&?} e phoyssment henpdifadient

ink dries readily and tends to readily cause clogging
DoghmeRé 3 atfgy 8PEeSEFi BRERF ised viesiz | sscondiainethe toaragritent

proportion of the polar aprotic solvent is limted to
PIRgOFSELON PP 8 4Rkighuhds 3 buiddusespheh théheondemt amount

proportion exceeds 75 weight % even 20 if the
ofnshecin&jeteigkt Bxambnpolen kmpridié emderentinventor has

limted to no nore than 130, the viscosity of the
shppwkj ehaitnkibktonesis content proportion range, the effect
of increasing permeability into a coating or other hydrophobic
surface of anoffset coatedmediumto improve the drying property,
etc., of a print cannot be adequately obtained.

Although in order to increase the permeability into a
coating, etc., a larger amount of a polar aprotic solvent.must
be contained, when a polar aprotic solvent that is high in
molecular weight is contained at a proportion of no less than
40 weight % with respect to the total amount of the inkjet ink,
the viscosity of the inkjet ink increases and this may cause
degradation of discharge stability during discharge from fine

nozzles of a head of an inkjet printer.

In contrast, in the present invention, because among the
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hi gh and degrades the discharge stability during

di scharge from the fine nozzles. In the present

i nvention, the polar aproti@ solvent 25 preferably

has a boiling point of 150 to 250C. When the boiling e

poi nt of the polar aprotic solvent is |less than 150C

the inkjet 1ink dries readily and tends to readily

cause clogging of the nozzles, etc.. Wen the boiling
pl@mépeactedo12e0Es ddectkéd eh thekbeeavaeael ¥yneaushSent

difficulty in drying and the drying 5 property after
Dofunnith @, may: gegeadeprbhicosblasht M\Q@ﬁn%f@ 18Qidd G uiar

poi nt of the polar aprotic solvent is 150 to 250C,

wdiR@itabeves Ricdlel EABNCRI0 Re pEEY Y rekand BY 8RGPELE &ontent
printing can be perfornmed on hydrophobi ¢ nedia. As a

pricpodcakiner Rek-ab £ s atiig @ V&M hhak Hﬁgﬁ%q t}siggtl@, the

conditions, at |east one type of solvent sel ect from

iR a@1AURy GANS Sid i
P i 3-adierEt P{yl L f’nfé Zo(?% d?%o%e’hydrophoblc surface can be

PR € 2RIl done, ARYELOLLOPDS, £ or i de
N et hy ?oﬁrﬂrgjrm? g, ﬁ?ﬁil-r i ﬁ%ﬁ%})}/ﬁ? %%ﬁ%r?lfd%,prlnr{l' ste., over
WY éﬁ @g%@ i gnani de, . and_y-but yrol actgne can_be
e A RIRT B35 PR slpRretprafi o Hen) ShRrsere of
.used,. . not_ anl he_ .various, effects nenti oned above _ .
VIESN BE Yo %ia%a?,ﬂﬁﬁﬁ%@ﬂgrhta%fhaoaefﬂ&isrcélagﬁé Stepility.
clear, the dispersjon stabilijty of the pignent in the
THuSK | éFCPﬁgleanEa EBebénFﬁﬁFo%%.O%th%@%%ﬁqr&ctlaﬁfte,ntéonf
surfactant having a dynam c contact 20 angle at 23C
besteg PR rhERaDRT BTEAEPE hepranfo op hydrophobic
surfactant having a dynam c contact angle at 23C that
meghigesysh a8 pdfgéédcophed mRfda.ink is heated even the
inkj et ink does not wet hydrophobic surfaces
adegiiatidly riresemusinvenitsian prihe modigdulshameigidesf the
may not be obt ai ned.
polar aprotic solvent is limited to no less than 40 because
when a low molecular weight polar aprotic solvent with a
molecular weight less than 40 is used, the inkjet ink dries
readily and tends to readily cause clogging of the
above~described fine nozzles, etc. The content proportion of
the polar aprotic solvent is limited to no more than 75 weight %
because when the content proportion exceeds 75 weight %, even
if the molecular weight of the polar aprotic solvent is limited
to no more than 130, the viscosity of the inkjet ink becomes
high and degrades the discharge stability during discharge from
the fine nozzles.

In the present invention, the polar aprotic solvent

preferably has aboilingpoint of 150 to 250°C. When the boiling
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25 Meanwhil e, when a surfactant having a dynam c
contact 9 angle at 23C of no nore than 200 is used,
because the inkjet ink wets hydrophobic surfaces
rapidly before heating, a clear print with sharp
edges can be obtained. As the surfactant having a
dynam c contact angle at 23C 5 of no nore than 20, a
silicone-based surfactant excellent in the effect of

i evesf fige Hoa a3U S AsE: & 883 EA Af ipkinef 5 ddak :
poi npr ovi n%b{a)hg vveéti nlg pr operF%So%gtgigﬂiléjr?k%deo{&'i%lﬁ@\?\nnﬁet

ink 6SPESH ré&iiwféiﬁ@@h@ss%ff‘éﬁéi%téh%% Br}ql%yg%a b¥ the

of environnental inpact is used favor

no£2IPar ieson t OWEE%h(eH&ﬁl{aiﬁfcj gg%%g%%c%%d%%é“&att% ipket

based’ surfactants exce € sane ect's:
i n Pl i i i<ght: ' /.S of_.t.he pol ar rotic
o e Rt I e MR ke Sl € oS R
1, C t 3C of no_nore than 20 js
or SYOPEY R COR REIR PR Bndl, felr e o cRRbd AR o bR the
bosjelicone.-base s&rfactant falls 15 bel ow this range,
betdlse the 3F | oA &Pfacdents 1@ [tene50RC,
conpatibility with the polar aprotic solvent, the
eng RIS Bndiriend (n B BReren Tod dind v betea b EARE LNg
becomes _obscured and the effect_ of inproving the
Ca%éh?iQEFEﬁfmﬁﬁtQROWyd¥?Ep??ﬁﬁeﬂeq%k-mﬁth respect to
hydr ophobi ¢ surfaces _may becone 20 inadequate. Wen
t he28nBureVeraPRE SPiREoARTBAGEdSeLFPREL hhat eneebesthese
the above range, the wetting property of the inkjet
congikt iR atekgrett one typdr oploBivens sd keetsed Eromeshe gooup
good, thereby causing the inkjet ink to bleed before
CotHERt g and a ¢lfear 25 piti Btdwnehhgha? pirildeso hiyimote,
be obtained. Further, because 10 a part of the
N-mexideskt e it o Lohendased sirFbgatradt doay, beconeformamide,

N-methylformamide, N,N-dimethylformamide,
N,N-~diethylpropionamide, and y-butyrolactone can be cited.
When any of these polar aprotic solvents is used, not only the
various effects mentioned above can be provided but, although
the detaills are not clear, the dispersion stability of the
pigment in the inkjet ink can also be improﬁed.

As the surfactant, a surfactant having a dynamic contact
angle at 23°C of no more than 20° is preferably used. When a
surfactant having a dynamic contact angle at 23°C that exceeds
20° is used, the inkjet ink is heated even the inkjet ink does
not wet hydrophobic surfaces adequately and thus a clear print
with sharp edges may not be obtained.

Meanwhile, when a surfactant having a dynamic contact
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rel eased and hydrol yzed to produce a silicone nonomer
that is insoluble in water. This silicone nononer may
undergo phase separation feomthe inkjet ink and

| ower the uniformty of the 5 inkjet ink, the

di scharge stability during discharge fromthe
above-descri bed fine nozzles may degrade. In contrast,
when the bl ending ratio (weight ratio) P/IS of the

anRQledb tapBet igy $@l M6RE FhanDdhesSLELGONSs
surfactant S is set so that P/5=45/1' to %%ﬁ%gjtn$ inkjet

indDR¥Es Rt ifbIsian she riBeRr YT B HERS BQaﬁ{]ﬁ?hea clear

even better printing on hydrophobic nmnedia

prggﬁfagkgnghag sbhbggngagaggdoggggﬁggant S1 expressed -
by the above Eornu I a and a silicone-based

f t F
prer 1l SifEeELEs ?‘E‘neaﬂ%ﬁ%@i frbAn i sl afeds < 20

ot iRk .’%n 800 o ﬁ&fﬁﬁégr-%%%éﬁné 5F1 S Rt kg oo
d di f
en, PFEket 38, ieés"}é/olflrhg% r°?15%age ?ea%faﬁo%%y% fadget ink

ané%gteanned{ %E a 60 | ossin } nmeasured, for
AR 1“[%/ %W% LB RRCBSIGSEO! ARk EEat Bith respect
c B¥ Gard of ng less than 70, to matted
ooy dETPRER ’c%os P Wt DWRP RO T b 1 ey . fd eswi rpamestal
. glossiness is no nore than 20. Moreover, as with the
lmgﬁexf/emd%%ii i(BIQ reblyain sATRATiReBd WEOS pes féforooctane
silicone-based surfactants provide a nerit of no
subbenpbe) i Pyseg serfaphrerts exeshderdnrientthien seorparfifsohs.
to the PFCS-based 11 surfactants. Although the
si | iBenelpadéug switfisc {emi g8l rexprésyado By hetel Fonpubaic
(1) exhibits an extrenely high wetting property wth
solevepbd® and vifi¢ sdtl iconkethased sunfiacoimers hydi ophobiyaamic
medi a,
contact angle at 23°C of no more than 20° is preferably P/S=45/1

to70/1. Whenthe amount of the silicone-based surfactant falls
below this range, because the silicone-based surfactant is
excellent in compatibility with the polar aprotic solvent, the
surfactant function of the silicone-based surfactant becomes
obscured and the effect of improving the wetting property of
the inkjet ink with respect to hydrophobic surfaces may become
inadequate.

When the amount of the silicone-based surfactant exceeds
the above range, the wetting property of the inkjet ink with
respect to hydrophobic surfaces becomes too good, thereby
causing the inkjet ink to bleed before heating, and a clear

print with sharp edges may not be obtained. Further, because
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5 so that good printing can be perfornmed on gl ossy
of fset coated nedia that readily repels aqueous
i nkj et inks. However, sinceo the wetting property is
too high, the print may bleed on matted offset coated
nmedi a due to the effects of the fine unevenness of
the surface. 10 Meanwhile, using the silicone-based
surfactant Si  expressed by the Formula (1) in

a pardi AN MicklstiRe 31k E6RREHDRS§ds L @EL AN 82 become
expressed by the Fornmula (2), which 1is nore

reICBREASSRE HyHMRIltAND LB 199&?15%% Hq g,g l%??‘isme%or%mer that is

bl eeding on the surfaces o et coated

in@%@.hﬁl%siﬂrﬁé’ .ed ﬁqgééggégng%gngﬁépt&{éﬁgéﬁ?}% P.hase

performed on the matted set coat

' S 1 l.endi ratio.tweight
sepRrpby R AN e LA TL SE PRI D0 £ (B PRy oF e
. ptefe | y.set. [52=6/4 ta A/ 6.. Wien the anmpunt_of
1Bt SR S e he BRSO il S ™ BB PSRN an che
abF°r~ I% %1% fa%Ls belom&this rgnge, because t he

SFPelPS5F 1PRr BN figRPRELGRt PRAGIDIEPEFty of the
inkjet ink by the silicone-based surfactant Si becones
i nadgyCaeratke TRARP IR MLy rserrEARI (Yot Ppelnagdo) B/S
ﬁ%ﬁ;Cially in,printinq:on a %%§s$ _of fset coated
of i R 2 DBPrRteE M ANT Red tiifes akbopnepase@d surfactant
silicone-based 12 surfactant S2 expressed by the
S For et 59 HhataP/$=#81/dwtehd0 4boviehe ralmyes huwddess cha be
ef fect of suppressing the wetting property of the
PrefRpeed sk agy tohenahl ¢ cormn bastdrspr fmcimgtorShydeophebic
i nadequate, bleeding may occur readily, especially in
megiBnting 5 on a matted of fset coated medi um
Meanwhi | e, when the blending ratio (weight ratio)
S1/ %% ahet heutfimcsaht cone- badedoasrbastdnt SurSaS€int S,
S1/52=6/4 to 4/6,
expressed by the above Formula (1) and a silicone-based

surfactant S; expressed by the Formula (2) are also preferably
used in combination. When these two types of silicone-based
surfactants are used in combination, good printing can be
performed with even higher stability on hydrophobic media of
various surface states of awide range, fromglossyoffset coated
media with a 60° glossiness, as measured, for example, by
micro-TRI-gross, manufactured by BYK-Gardner GmbH, of no less
than 70° to matted offset coated media, for which the

above~described 60° glossiness is no more than 20°. Moreover,

as with the above-described surfactants, these two types of
silicone-based surfactants provide a merit of no possibility

to impact the environment in comparison to the PFOS-based
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due to the synergistic effect of conbined use of the

two silicone-based surfactants, printing can be

performed with even 10 higher stability on hydrophobic

medi a of various surf ace states of a w de range,

fromglossy offset coated nedia to matted of fset

coated nedi a, as described above. By the sane reasons

as those given above for the silicone-based
swfiafcacinant. havi ng a dynami ¢ contact angle at 15 23C

of no nore than 20, the blending ratio (weight ratio)

P/ (ArS2ugh the PaliddorrPiided %Ql'r\f%%tta%taﬁg é)ﬁ:ﬁ:éé’&d by

silicone-based surfactants S1 and S2 is preferably

the EBkh2h=42h lekRiROEd - ahSed Pt § a6t twe@clng': property

fluorine-based surfactant expressed 20 by the "Fornul a

w1(t%)r(—9§}5b<§l £8 3g sl Pr &l REALL Yon MEN. Hﬁdrgghobf.c rrke:%la,

| uorine-based surfactant expressed by t

so' §h%§¢$}tod b AkLRG %ovg%e Qgﬂgg{lgghyd gvegffrée%@%oa ed

sta n the scrl Bi ¢

rf of a w de. range, oSSy
mol A S B e BB £ etelont r%snm-%%eo ﬁ%%emg&nee
ssiness is no l.ess than 70 to tted
i “ﬁ%@mpﬁﬁ PRIt PR Ao PEASE THb GG on Matted
f% gaslnegs IS q?re than 200, Moreqgver, as with the
FEVeCUR5EH I BRY R id4ec bRt Basdd & &&t Bhe L 1aanevenness
rine- based surfactant expressed by the Formula (3)
Oprgﬁ §8<t8S€he nerit that there is no possibility of
i mpacting the environment in_conparison to the
PFOSIRIERL k% f 42331t s tha bréhdragerkaped(weightctant S:
ratlo) P/F of the polar aprotic solvent P and the
expirggeefle- bisctheurkfawtdm El)s pnefeembpiyatisen with the
P/ F=45/1 to 100/1. When the anount of the
sif igonenbabaseth i charftadt expréseedbpelhewdimsl a 4apewhich
because the effect of
is more suppressed in wetting property than that of S;, bleeding

th W
éaoa

on the surfaces of matted offset coated media is prevented so
that good printing can be performed on the matted offset coated
media as well.

In the combined system, the blending ratio (weight ratio)
S1/5; of the two siliconeubaéed surfactants is preferably set
S1/5,=6/4 to 4/6. When the amount of the silicone-based
surfactant S; expressed by the Formula (1) falls below this
range, because the effect of improving the wetting property
of the inkjet ink by the silicone-based surfactant S; becomes
inadequate, the inkjet ink may be readily repelled, especially
in printing on a glossy offset coated medium.

In contrast, when the amount of the silicone-based
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i mproving the wetting property of the inkjet ink by
the fluorine-based surfactant becones inadequate, the
inkjet ink my be readily wzepelled, especially in
printing on a glossy offset coated nmedium 15

Furt her, when the anount of the fluorine-based
surfactant is increased in excess of the above range,
not only no further effects is obtained, but also the

surfijeetanitng, €mbrasHsd bybbhesorimng (@a%hys B/&l%ﬁ?ﬂe heve
di scharge stability during discharge fromthe fine

ran@zz| BecHBYe el adeecMeanwhi e the Alendl
ratio (melg%t ratloch/S ofpkﬁgapoﬁgﬁ aprotic so%&é erty

ofPrBAdinkfe: fiokinenbased; sndactian sGie ‘g‘xc‘lcig tpé FEdlohes

to 100/1 these problens can be prevente

1n@@bﬁ%ﬁt@wﬁﬁé i rffla Q) QQEHE?yogéﬁgyf% yleﬁmlntlng

media. The surface of 1he pi gnent -~ ton |ne

oni BKinel Bk o 2cLS cBE oL fRlygrodi fied by carboxylic

groups e plgnen can ﬁereby be prOV|ded with a

sui t;ab [ r and i mr in
dlsper5|32¥g%a§n1 §hg 8? é¥ﬂﬂj%ﬂt%9ﬂ5WQ3g eFPBFﬁ?nﬁl/SZ
pLyi 0t Ng an_of f set .coat ed medi um or ot
ot iU SaRosRe  BaPuhRgSR s %&%H%1&e§%Fﬁ%é§2Tﬁk?é¥>4/6
g ingto accordln to the resent i nvention, drying by
URed nd'S SSHEFEtSblS %EE?%FH@@|QQm9&H%Qﬂ%ﬁ%#Q%rthe two
, nintlng The polar aprotic solvent can thereby be
Slﬁé&@“?a Bé?ﬁe&rﬁcﬁe@tﬁhéxw@mﬂnﬁe@bewﬁm@ ¥ 1ltheven
coating of the offset coated nedium etc., to aid the

highesStad ik on hig rorBoBA ginRylinr of ety cufs 90r faee states
I nkj et ink, whereby printing on a hydrophobic medi um

of ganl dpEapees dirasmig hos ay ofifseitrepatpebded ubstoamd i addl p £ £set
equi valent to printing using nornmal and aqueous

coghRflemelhk, oas adsscf dloed odbowme wat er - absor bi ng printing
obj ect.

By the same reasons as those given above for the
silicone-based surfactant having a dynamic contact angle at
23°C of no more than 20°, the blending ratio (weight ratio)
P/ (S;+S;} of the polar aprotic soclvent P and the two
silicone~based surfactants 5; and S, 1is preferably
P/ (S1+82)=45/1 to 70/1.

As the surfactant, a fluorine-based surfactant expressed
by the Formula (3) can alsoc be used preferably. When the
fluorine-based surfactant expressed by the Formula (3) is used,
printing can be performed with even higher stability on the
above-described hydrophobic media of various surface states

of a wide range, from glossy offset coated media with which

the above-described 60° glossiness is no less than 70° to matted
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15 PREFERRED EMBODI MENTS OF THE | NVENTI ON The present
invention is now described. <<Inkjet Ink>> An inkjet
ink according to the presens i nvention includes a

pi gment, water, a surfactant, and a polar aprotic

sol vent 20 having a nol ecul ar weight of 40 to 130,
wherein the content proportion of the polar aprotic
solvent is 40 to 75 weight % <Polar Aprotic Sol vent >

Asetchecpotay aptptd © vept ; ve Vi . .
° nolecufar wei ght ofwightgmagggigﬁgélg%?gg g%gcgéggd 60

g1s@Ma’RNG; ¥ ahb0Yss &S tﬂgharZ @pr ot I.ggrgc%é/l.e ntg that, do the
not produce or receives hydrogen 1 i ons.” The content

abRRARAEELRALAY thi sg$ol MERL kS Lym t edsJL[Qfac;]toatritos 75 the
(0]

wei ghts with respect to the total anoun e 'i nkj et
£118k 1 TS LEASONS A% fiNESS havepbsen described
above. Further, é:gga _teﬁsq_crlrbéggdsfe%cg% é:?lete%%rnb%h[aaﬁgﬁlr&vilges
£h20lV h g bojlin aint. of .150 to 250C is
%avé%ggiyéﬁégdﬁiﬁﬁghﬁﬁ;tﬂg %388&8}&é£¥rfﬁgdlﬁﬁ?%Eh?%rthe
' nge, the nol ecul ar_wei of the polar
engg?gpﬁgggoggeﬁPmPgré§BEC¥3IFgep?géﬁfgﬁ?§d4%uf%acﬁﬁ%t$n
consj derati.on of suppressing the increase of the .
Vi si‘%gﬁf"ﬁ?m&ﬂ FakL? n‘ﬁjeé'tgﬁﬁtnga*éha) f%}r;lf lpér thaohahgPERELc
iischarge stability. 10 Further, within the
SOAKGUE- HedRY | bd toiehtetRarpd surfasimdnt 1gr ppefershly
of %hg%%?lar aprotic solvent is especially preferably
SeRsP 4550 WigRP 0% i n Berisitder anpontosf slppfavsirngethesed
increase of the viscosity of the inkjet ink and
surfiachent| #pldwi relare thl schange, sbaisialisey . thks d6fent of
. exanple of a favorable polar aprotic solvent that
1mpEevsng hdhabovet tomgli propsrtat dfeadie ohaktgpe iefc by the
sol vent selected fromthe group consisting of
flupgidéneahyt-Qar facanol bdicomee inadequate, the inkjet ink
may be readily repelled, especially in printing on a glossy
offset coated medium.

Further, when the amount of the fluorine-based surfactant
is increased in excess of the above range, not only no further
effects is obtained, but also the inkjet ink entrains bubbles
more readily, whéreby the discharge stability during discharge
fromthe finenozzlesmaydegrade. Meanwhile, when the blending
ratio (weight ratio) P/S of the polar aprotic solvent P and
the fluorine~based surfactant F is set P/F=45/1 to 100/1 these
problems can be prevented and even better printing can be
performed on hydrophobic media.

The surface of the pigment contained in the inkjet ink

is preferably modified by carboxylic groups. The pigment can
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[ mol ecul ar weight: 114.2, boiling point: 225.5(C,
N- et hyl - 2- pyrroli done [nol ecul ar weight: 99. 1,
boi I i ngpoi nt: 20 202C], 2-pwrrolidone [ nol ecul ar
wei ght: 85.1, boiling point: 245C,fornman de
[ mol ecul ar weight: 45.0, boiling point:210C,
N- et hyl f ormam de [ nol ecul ar weight: 59.1, boiling
poi nt: 197C], N, N-di net hyl f or mam de[ nol ecul ar wei ght :
thekeby bei bi8gidpQiwith 153Gk cadi b gi.8t-b hﬂi?@i_ﬁ%@'
[ mol ecul ar wei ght: 25 129. 2, aboi [ %g p%i nt: 195 ’Prg%c?nd
bey -iMPnvRlAGHORA RS eH! 8t ah81:¥We! gt 11864 fy50P1 LLRg
poimrﬁ: 204(] car?[p%[e%SCi ted. — <Sur agpaﬁpél %ﬁﬁrtg)?}ghtlﬁé
var i ey$ec BRI hiya 1 S -
surfac gnt havi Eg a dylr{gj;n&g%éloﬁé%%{ %%%I%Sdg?e% ot Or%ler
hyRoBhobilh i I r the surfactant. :
surfact éLtr(ft %%?‘#fg glsggr/%a%‘pﬂégc:%%togc “Zér?&r %E? lertéf)?at ngnk
re.than 23 i.licone-based surfactant s , ,
AR ng RErsLGR R AL Lol EOATY Hhayi hgaking 1s
1¢c_contact angle at. 23C of po nore, than 23 is a
oA B udRYiBpaht SE6HE o Bt g n e 1Ghe polar
%\Ngi.%ht r.at i P/S of the polar aprotic solvent P and
APERE s TG R AT ReF$R%t BRt Mades 1R cpeFmRRte into the
h P/5=45/1 to 70/ 1 as described above. The reasons for
YEREPhRBYE shiefage pAdseent ingsd the @ fdisedaegated medium,
Al though the lower limt of the dynam c contact angle
etes/i §ondid| Fhet efifeet paf tiruarinavidre tdnyidynamoperty of
contact angle of the surfactant is too |low, the
thget Rkhgt pkoperihersbyt beintkjgt oni akhydtdphaspeatedioma can
hydr ophobi ¢ surface becones too good, thereby causing
betperfokied dthle poibkéad beéed esuiestamg ahd; aquilvedent to
print wwth sharp edges may not be obtai ned. The
priyhangcus 2Og comteect sangkeuabud3Cnkgepr efirr@blay she faesSof
t han 15.
a water-absorbing printing object.

PREFERRED EMBODIMENTS OF THE INVENTION

The present invention is now described.
<<Inkjet Ink>>

Aninkjetinkaccordingtx>thepresentinventionincludes
a pigment, water, a surfactant, and a polar aprotic solvent
having a molecular weight of 40 to 130, wherein the content
proportion of the polar aprotic solvent is 40 to f5 weilght %.
<Polar Aprotic Solvent>

As the polar aprotic solvent, a solvent having amolecular
weight of 40 to 130 is selected and used from among various

polaraproticsolventsthatck:notproduceorreceiveshydrogen
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The dynam c contact angle is an angle forned by a
droplet of a 0.1% aqueous solution of a surfactant to
be neasured and a substratie surface of a stainless
steel SUS 304 as neasured, for exanple, using an
automatic contact angle neter, such as 25 CA-V,
manuf actured by Kyowa Interface Science Co., Ltd.,
300ns 17 after a contact of the droplet with the

1o%0ST #AE CoSHELAC S HAA0 + LOARRE L& SUIACL AN smitea to

rface " under an

solution onto the substrate su

[ G ' ' r.eqi red trade s
O G Pt e By s e 8 ﬁ—%ﬁ%ﬂ% 5 ﬁgﬁgﬁ% okt
: Y | t s an exanple of a vor abl e
in% b e g Y R PR M S RS R Frp e dor B 3 e
<Surfactani 11>.As,the surfactant, the conbi nati on_of .
Fué:%gfe i'c%%eciebsé:sréﬂ) & aPPYEY arte q@fp?B@EﬂcbﬁP ¥t having
Forpula (1) 10 [Chem cal Formula 4] CH3 CH3 CH3 =~
2 PREL 18 FGNIOOE TR 2POGHEP REREEHEY] Whesle Fithin the
i ndi cates, Bolyalky_ene oxi de chai n containing at .
abpygsEeshE 1 BpUTEY LRI i B dangPoLRRe Bt ROV o Loht
oxi de groups, and x indicates a nuneral of no |ess
of{ RER BPLa5 apuchlgi$9kvrRt bbs @Fpafifcdiamregerably 45 to
expressed by the Formula (2) : [Chem cal Fornula 5]
cep dgrafigin o sppprecpdnytle increase of the viscosity

of the inkjet ink and further improving the discharge stability.
Further, within the above-described content range, the content
proportionofthepolaraproticsolventisespeciallypreferably
45 to 70 weight % in consideration of suppressing the increase
of the viscosity of the inkjet ink and further improving the
discharge stability.

As an example of a favorable polar aprotic solvent that
meets the above conditions, at least one type of solvent selected
from the group consisting of 1,3-dimethyl-2-imidazolidinone
[molécular weight: 114.2, boiling point: 225.5°C],
N-methyl-2-pyrrolidone [molecularweight: 99.1, boilingpoint:
202°C], 2-pyrrolidone [molecular weight: 85.1, boiling point:
245°C],formamide[molecularweight:45.0,boilingpoint:210°C],
N-methylformamide [molecular weight: 59.1, boiling point:
197°C],N,N—dimethylformamide[molecularweight:73.1,boiling
point: 153°C), WN,N-diethylpropionamide [molecular weight:

129.2, boiling point: 195°C], and y-butyrolactone [molecular
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[where R2 indicates a polyal kyl ene oxi de chain
containing at 20 | east one or nore ethyl ene oxide
groups or propyl ene oxi de geoups, 18 and y indicates
a nuneral of no less than 11 is also preferable. In
this conbination, the blending ratio (weight ratio)
S1/S2 of the two silicone-based surfactants is
preferably 5 S1/52=6/4 to 4/6. Further, the bl ending
wefighto éﬂelghboiﬁihg)pgiﬁ§1+§€a%ﬂf(ﬁﬁ?lﬂ?l le@protic
sol vent P and i cone-"based sur actants S1
<sapdaSPahs preferably P/ (S1+S2)=45/1 to 70/ 1. The
reasons for these are as have been described above.

10 §hk¥EJt%.'§afYHngﬁaﬂyﬂ ¢ 5% gg urerabngggggg nts, a

Silicone KF 64 , manu

Ltd c v
subpEELEAL & S?"V%% L e patR e A LD e
be r . .SI LWET. L-720, manufactured b
th%% Rkt %ﬁt%@owfe&tarﬁ d. AS@a%%‘éaq*saw baging
a favorable exanpl.e of the_silicone-based o
éﬁ’ an‘fon@(‘fﬁ' e§§1é’f}ebyab( h&3For Rl 1 25“°r¢héftﬂ4 of3% a
% k% i, nk ugl t he, above two types o
s1 %T—?I&% 828 T LR FRRRArS HHP AR T | gﬁrtﬁler: when the
preferably adjusted to 7.3 to 7.7. Wien the pH falls
S%E@@F%t thaein@riydyrpmicheosithictonagbasatl 33T adt ant more
expressed by the Formula (1) undergoes change wth
th@mﬁ%3am§|a1qm%aqqnﬁﬁhaseﬁheuwéaumagt ptbpebigndingheatio
|nk et ink with respect to a gl ossy offset coated
unrabioteg§radef mivet pelax fapretipH seltass Bhand the
7 3, when the inkjet ink is conbined with a binder
mleemm«mmdusszmama Bd pyreifieselllyl 2/8A4041 ero 30d 1 as
is selectively soluble in 19
described above. The reasons for the above are as have been

described already.

Although the lower limit of the dynamic contact angle
is not limited in particular, when the dynamic contact angle
of the surfactant is too low, the wetting property of the inkjet

ink with respect to a hydrophobic surface becomes too good,

'thereby causing the inkjet ink to bleed before heating and a

clear print with sharp edges may not be obtained. The dynamic
contact angle at 23°C is preferably no less than 15°.

The dynamic contact angle is an angle formed by a droplet
of a 0.1% aqueous solution of a surfactant to be measured and
a substrate surface of a stainless steel SUS 304 as measured,
for example, using an automatic contact angle meter, such as

CA-V, manufactured by Kyowa Interface Science Co., Ltd., 300ms
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an al kal i ne aqueous sol ution having a basic substance
di ssolved therein to inprove the water resistance of
the print, it may not be poessible to dissolve the

bi nder resin in the inkjet ink satisfactorily. A
sui t abl e basic substance can be added to 5 adjust the
pH of the inkjet ink to fall within the
above-described range. <Surfactant |l11> As the

afseif@cioatlactacf | Upephas e sthrcEant+ eXPL esseth cdPY¥pon
the Formula (3): 10 [Chem cal Fornmula 6] CnF2mt+1000N

drbﬁi}inlﬁq\/\’aﬁé es i AEHE £RE &5 Byt iRt LT 0 shst ahan stk Face

can also be used preferably. The reasons for this are

und@srhag e99$9gg§§§k:gfd2§%ﬁeady' 15 Surflon (registered

trade nane manufactured by Seim Chem ca

Co. ’Oll-fiqxeb a(%%@i@% e?ieﬁegrgae AL RYP ;I-gﬁ)—lb%?) Jte,)ﬁ glrg%luefa cl%glrtelgle by

fl uori ne- surfactant express ornu

Nigéln ChTJ}gjrcS%lr ];Ir%lxlglﬁs’?i‘%]&'\l i Ett%%?lﬁgh:k%q Clt‘—ﬁg\ghp%?c %ﬂagxegﬁe

Qo s
m xture conpone W

0 ight_ampunts 20 with me10 or 12 are .y
of g s LA P05 L A R ARtieE) T2 BT B ool oIt -
<Sma£§r agd Qe concentration of the above conpound as
PREZEFRREL T 68 conponent is 30 weight % <Pignent> As
t he pi%gpnt, any inorgani c and/ or organi c pigment that
25 A hOFnEPFYaGEREt T nth e BLInAEIgh oS Akt ieanepkased
used. As 20 exanples of inorganic pignments, one or
SupbRetayped: ArEHEITAcamUkheodicgamulia did Jxi de, and
ot her netal conpounds, or carbon black, manufactured
[Chgmbcaholimrmetdod] such as a contact nmethod, furnace

GHa [ G ] oty
HgC—Sli—O Sli—O Sli—CH3 (1)
CH; | R . CH3

[where R' indicates a polyalkylene oxide chain containing at
least one ormore ethylene oxide groups or propylene oxide groups,
and x indicates a numeral of no less than 1]

and a silicone-based surfactant S, expressed by the Formula
(2):

[Chemical Formula 5]

G
H3C—Si— owin R? (2)
CHa]

3

[where R? indicates a polyalkylene oxide chain containing at

least one ormore ethylene oxide groups or propylene oxide groups,
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met hod, thermal nethod, etc., can be cited. 5 As
exanpl es of organic pignents, one or nore types anong
azo pignments (including azasl akes, insoluble azo
pi gments, condensed azo pignents, and chel ated azo
pi gments), polycyclic pigments (for exanple,
pht hal ocyani ne pi gnents, berylene pignments, berinone
pi gnents, anthraqui none pignments, 10 qui nacridone
anfl YMERCS caltie@XaZhifeRPbAMBR! 8o 1BLQI RHLEO1PI gENt S,
i soi ndol i none pi gnents, qui nopht hal one pi gnents,
isetlsh pIkeerabekates (for exanple, basic dye chelates,
acidic dye chelates, etc.), nitro pignents, nitroso
Pi 9MEAtS 3 ARG liAeK, +REC be, €14 efye ik .
Specitfic lexan'pl es ag& <ral))(;/.lél Itg&v }Bll%rrlr(g%ﬁ% J?anig %dgqe('}gq‘ft ratio)
g, P& t eldow 74, . 109, 110 . and 138, specific
1F gng théféd% é%hlééhé gg'ed.su{u%%ﬁ%9€§.1§iéﬂgﬁprably

exanpl es of nagenta ~pignents inc
d Al 2 9 i fi I ) _
o PR 5o ottt SRR RS TR B covco
I . I bl ack pi. ts include C I.
R/RRSHERh 56 BTk BOl2pediid GxafphS G Br apid the two
.pi.gnents inglude C. 1. Pignment Orange 36 and 43, and
s1g3BeRerBagsd néeh

oPfr I B IGFC pPyneAPs ¥l ude cpueferably
Pignent Geen 7 and 36, etc. One or nore types of

P/ §Byhentd ey tBe/ Ufsled 3BGOFRRTRPE SOt heesolanie appeatd been
the inkjet ink. The content proportion of 25 the
degrgibrtl pBopreferably 0.1 to 30 weight %with respect
to 21 the total anount of the inkjet ink. The surface
of thWihkerl i sapriietabey hpdoki @drandyg Tasay Silicone
hydr ophi li c groups introduced thereon to provide the
Copi dgisht, KEnt 448 hyanofact iced pyshd ni-frsamehéniscal Co., Ltd.,
di spersion stability in 5 the i-nkj et ink. Exanples of
ethydraghbki cigedupstioobabl atdseaipted oontideisiicbnac®ased
of the pignent by nodification include carboxylic
surfactant expressed by the Formula (1). SILWET L-720,
manufactured by Dow Corning Toray Silicone Co., Ltd., can be
cited as a favorable example of the silicone-based surfactant
expressed by the Formula (2).

The pH of the inkjet ink using the above two types of
silicone-based surfactants in combination is preferably
adjusted to 7.3 to 7.7. When the pH falls outside this range,
the silicone-based surfactant expressed by the Formula (1)
undergoes change with time and in particular, the wetting
property of the inkjet ink with respect toaglossy offset coated
medium may degrade. Further, if the pH is less than 7.3, when

the inkjet ink is combined with a binder resin which is

essentially insoluble in water and is selectively soluble in
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groups, sulf onic groups, etc. Carboxylic groups are
especially preferable. Wiereas a pignent that is

nodi fied by sulfonic groups is too high in
hydrophilicity and is such that the 10 dispersion
stability in the inkjet ink according to the present
invention that contains a |arge anount of the pol ar
aprotic solvent as described above may becone poor, a

anfi QaENtnd Bgtiebss sﬁbrl%\tii@%%él‘%irhg W dahl Euﬂé‘gél‘?&?? IdiisGlhYed

by nodification by carboxylic groups 1s excellent 1n
thdir8REr 85 0nSt &Pk e wak2 £9REGLRLL %! gﬁt Pﬁe'g&‘i i J'."@%lay
according to the present iInvention. e pl ment i S
SRr ; i f f_the_ipkj .t .ink
noR R R B ATy AR BREE R e P g
I ks, di spe [N ter_ using a dispersin
Sagég§53£ ﬁiggdi??5#%%%%%%%$E§ﬁéﬁﬁqéi%%ﬁ%éﬁﬁh;? Jdded to
(A e,. .20 the inkj ink according to the,
i B R D A L2 T F BmebaYeagestribed
raadduct of an organic acid and other conponents to be
4€5¢eri bed bel ow. <Et hyl ene Oxi de Adduct of Organic
<SAc%d> Bé maki ng an et hyl ene oxi de adduct of an organic
JEFactaBtsif{>contained in an inkjet ink, the
dischaége stability of 22 the inkjet ink can be
i mprVEde Ssfestanty @ A lacriacmbieseetsuy fagianeeagressed
trade naneL@tyge inkjet printer. Al though the reasons
by atlenbermuéar (31t is considered that when in a
thermal jet type inkjet printer, an inkjet ink is 5
(Cheniedli hermwianebusly to a high tenmperature
(approxi mately 400C), the above-described ethyl ene
oxi de adduct &ybBpmeiGOONHaci d salt {8)ds to becone
adsor bed onto the surface of the pignent so as to
[wipeew ent indibcalioss rachumarof ¢hendsli Spes stan stpbility
of the pignent thereby to contribute to the dispersion
castalid deyused preferably. The reasons for this are as has

been described already.

Surflon (registered trade name) S-111N, manufactured by
Seimi Chemical Co., Ltd., can be cited as a favorable example
of the fluorine-based surfactant expressed by the Formula (3).
The Surflon S-111N is a solution in which a mixture of a main
component with m in the Formula (3) of 8 and slight amounts
with m=10 or 12 are dissolved in a mixed solvent of isopropyl
alcohol and water, and the concentration of the above compound
as the effective component is 30 weight %.
<Pigment>

As the pigment, any inorganic and/or organic pigment that

is normally used in inkjet inks for inkjet can be used. As
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10 Exanpl es of the ethyl ene oxi de adduct of the
organic acid salt include conpounds, in which

et hyl ene oxide is adductedgaoto sodi um salts, potassium
salts, and other alkali netal salts or ammoniumsalts
of various nmono- to tri-carboxylic acids, such as
citric acid, gluconic acid, tartaric acid, Iactic

acid, 15 D-malic acid, L-malic acid, etc.

exﬁﬁblé@%ﬂﬁnof?‘ﬁfﬁﬁ§gﬂgnkmméﬁgBgmb@%égﬁéyéﬁgﬁ%tltanlum

stability of the inkjet ink, at |east

RS e ey SEf et s
maﬁukgbeuega% a?‘Hﬁgvﬁﬁle%%%'dur%&é o%&aa&dmg%sés f%rnace

citrate, ene oxi de addu anmoni

hbgat ey ressed by_a Eornu a.(4): [Chem ca
meﬁornﬁla ﬁ%%a$§ﬁﬁﬂﬁ %ﬁﬁ (4)
CH2-,0. % E m@ v g may be the sane or
may ‘i FFEFP-FPth é’§8ﬁ H%B%@%‘FP §r Y lS’rJﬁ mBB?a‘“sﬁéFi’%ﬁnamong
228" thertaIEall tal, the nn0n|un1grou
ZRyBFIRERTShOE NG PAIREt 24P 16Kefr, ihpoluRde ﬁ@olﬁéﬂgépésr
gdro n at the sanme tine, and n indicates a nunera
coBAengR{ PALP DTN ES praceFABL at oA agonpHIfRR T ) + PO Lalsawdic
Formula with which the n exceeds 28 may |ower the
PLENIRREr o Wt aPFETRYe of PR lRgyaningk Biomenies eabienylene
the viscosity of the inkjet ink or by separating 10 in
Plﬂ%@ntﬁkjeﬁﬁﬁﬂﬂqu t pigmgnésng ﬁmmhﬁaquanqnemﬁpegments,
The content proportion of the above conpound is
qupra¢erdbhy pdgment s, $li®xse ightt p greent syt ki pi ef bgabligment s,
0.3 to 3. 0 weight %wth respect
isoindolinone pigments, quinophthalone pigments, etc.), dye
chelates (for example, basic dye chelates, acidic dye chelates,
etc.), nitropigments, nitroso pigments, aniline black, etc.,
can be cited.
Specificexamples of yellowpigments include C. I. Pigment
Yellow 74, 108, 110, and 138, specific examples of magenta
pigments include C. I. Pigment Red 122, 202, and 209, specific
examples of cyan pigments include C. I. Pigment Blue 15:3 and
60, specific examples of black pigments include C. I. Pigment
Black 7, specific examples of orange pigments include C. I.
Pigment Orange 36 and 43, and specificexamples of green pigments
include C. I. Pigment Green 7 and 36, etc.
One or more types of pigments may be used according to

the color type of the inkjet ink. The content proportion of

the pigment is preferably 0.1 to 30 weight % with respect to
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to the total amount of the inkjet ink. Wen the
content proportion is below this range, the
above-descri bed effects 152af inproving the discharge
stability of the inkjet ink provided by the
cont ai ni ng of the conpound may be inadequate. Wen the
content proportion exceeds the above range, cl ogging
of the nozzles, etc., may occur. <Pol yoxyethyl ene

thBhthla1Efah@[1n@n6fpﬁh}é02£ﬁﬁ&@¥| eng. Al kyl Phenyl 20
Et her> Wien the inkjet ink is nade to contain at |east

one Fydesu s OOk S Wi phgﬂ]ﬁt eteﬂﬁﬁ“@nodlfled and

conS|st|ng of polyoxyeth
IR SR ol e
gomdeimEtlored poepRy S0 AR o
hd s eéﬁ%ﬁ%'z OE'?%@He%%%*l@%%%%ﬁgfaﬁ&m?lpsﬁ% BB sgauced
f the
on Qg%&%%%%? E%H&£Pﬁg+%ﬁgg 4,00 o(ﬂ%FnC&Bd%Fﬁgﬁpéyllc
salt_is aided and the discharge stability of the
grPHEFeP‘ﬁlﬁﬁenrl§ GRSy = FSpr AP ORONLIRFEONPE ALE REpECial ly

ounds, the reason why the p in the Fornula (5)

PrELBFeRLs ng WIF 1] yoliciiyitenaharsy Maskifged by sulfonic

preferably 3 to 28 is because a conpound for which
grpH@s ipatpe & de» hydrophilicity and is such that the

dispersion stability in the inkjet ink according to the present
invention that contains a large amount of the polar aprotic
solvent as described above may become poor, a pigment that is
provided with suitable hydrophilicity by modification by
carboxylic groups 1is excellent in dispersion stability,
especially inthe inkjet ink according to the present invention.
The pigment is preferably used in the manufacture of the inkjet
ink in a state of a pigment dispersion in which the pigment
is dispersed in water using a dispersing agent.

In addition to the respective components described above,
the inkjet ink according to the present invention may contain
an ethylene oxide adduct of an organic acid and other components
to be described below.
<Ethylene Oxide Adduct of Organic Acid>

By making an ethylene oxide adduct of an organic acid

salt contained in an inkjet ink, the discharge stability of
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15 this range may be inadequate in the effect of
aiding the function of the ethyl ene oxide adduct of
organic acid salt. In partizeular, a conpound with
which the p in the above Fornul a exceeds 28 may | ower
the discharge stability of the inkjet ink by
increasing the viscosity of the inkjet ink or by
separating in the inkjet 20 ink due to reducing

th8Ok HRE EEt ¥nkNcNRLEL S She f .
polyo;yethgle%e pheﬁvﬁﬁetﬁgg'%gééﬁé?%g §1%'t%%%Fa%h3Et

BRI WEER AN e
t he \%/l’il ¢an J.teeascdl‘f;gre\%pg@gﬁggrpoj )éy(% h%_z%%seed that

al ky et her expresse { hie ornu
e. e the r i.n t.h nula S preferab
unpllesh g ERe R LI fe e Pt R R o e 1 TG 10 s
i pdi.cat e refer to 10.is because a
hee’éﬁ%omga?%?nw# ok a}}la@?ﬁ EHERLEE o -,
rresgond|ng range, or_a npound for which the
409&%& efakt%‘f%&%gﬁlht%eﬁhk%n@r%u&q@d@w e&t ay opganic
R3 falls outside the correspondlnghran ge may be

acid $@edURT ho PRECBLACHOTEEHPHE X ewerff@ﬁ@tq%hheplswent

et hyl ene oxide adduct of organic acid salt. In
SO 4f t‘%% HI&Verd Ehgpeanbrugtianwaf dine ke spessdeadstapility
or a conpound for which the nunber of carbons of the
of fhryigprenipt hewrlnt e ¢opf riRpusrdectle ddspaysisnisoabi lity.
the discharge stability of the inkjet ink by
i ncrigagimgs tlichd stbyileyeafxideadnkpetofi hheosrdanic acid
separating in the inkjet 1ink due to reducing
saspl imcludy compabireds, As artsipdcidtihoy letanplxd def ishadducted
pol yoxyet hyl ene al kyl phenyl ether of the Fornul a
to (fdiunheataspopiith £xpie $2ad shyamd ket a1k201 &t salts
or ammonium salts of various mono- to tri-carboxylic acids,
such as citric acid, gluconic acid, tartaric acid, lactic acid,
D-malic acid, L-malic acid, etc.

In particulax, in terms of improving the discharge
stability of the inkjet ink, at least one type of compound,
selected from the group consisting of ethylene oxide adducts
of alkali metal salts of citric acid, such as sodium citrate
and potassium citrate, and ethylene oxide adducts of ammonium

citrate that are expressed by a Formula (4):

[Chemical Formula 7]

CHp— —COOM'
H(OCH,CH,),0— c —COOM? @)
CH2 —COOM?®
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[ Chem cal Formula 11] C8H17\ 0-0-(CH2CH20) 25H (6-1) 26

with which the r is 25 and the nunber of carbons of

the alkyl group indicated2by R3 is 8 can be cited.

Al t hough conpounds of Fornula (6) include three types

of conpounds with which the alkyl group indicated by

R3 is bound to the o-position, mposition, 5 or

p-position with respect to the pol yoxyet hyl ene group
(wharthe', pgrydd grfodpy BOYH skhhesermyy he sised i thheach

present invention. A mxture of two or nor e types of

intheseisgMpRUNGE:, Yo Res diSes, 88 W%hbr-gﬁké¥¥“ﬁ8%al the
proportion of the polyoxyethylene phenyl et her of

amhBR 1R’ §Hbap ( %ﬂﬂdﬁ':gérhe A YOO ane @FkMi M2, and

phenyl et her rmula (6) is preferab

M3 znglwstem &écﬁj&q ) dRlhe E%ﬁ%eéﬂ[‘i’é)/agg ﬁhal‘éﬁgegea agﬁle{m

th respect to total anount
g@e@ thes §?ntent proportion is below this range, the
ove-described aiding effect to aid stabilizing 15

1stﬁ§e9é§§gfége of the inkjet ink that is provided by
containing of these conpounds nay be i nadequat e.

Whe the cont.ent ort n e eed ove ran
U ot EAERRRpcI R ABRHE Fore e R e 2R E%woa%aeeds
f f F I 5 6 20 used al on

28, Fia¥at gsrgléil@n e Qaﬁ}w&ﬁuﬁ 15 ¢ Hak) ebniki by

ortion of the conpound on its alone, and when two
in Feaﬁ%@t RsVEFEOTSRY ¢h tdntinigiatodnk ke by separating
, above.descrlped content proportion is the total
incbhe ehekjrbpbrk i Gte ofo tlffefﬁ)u%ldrﬁ)l gl idnigau ids waerausBhe
it is considered that the 25 conpounds of the Fornul ae
copegnimrqErididt ef thetdeone coapiosmmd?¥s preferably 0.1 to

5.0 weight % and more preferably 0.3 to 3.0 weight % with respect
to the total amount of the inkjet ink. When the content
proportion is below this range, the above-described effects
of improving the discharge stability of the inkjet ink provided
by the containing of the compound may be inadequate. When the
content proportion exceeds the above range, clogging of the
nozzles, etc., may occur.
<Polyoxyethylene Phenyl Ether and Polyoxyethylene Alkyl Phenyl
Ether>

When the inkjet ink is made to contain at least one type
of compound selected from the group consisting of
polyoxyethylene phenyl ethers, expressed by the Formula (5):

[Chemical Formula 8]
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of the aiding effect, conbined use of both is
preferable. A conbined system of the conpound of
Formula (5-1) and the conppund of Formula (6-1) is
especially preferable in ternms of the aiding effect.
5 <Acetyl ene @ ycols and dycol Ethers> Wen an
acetyl ene glycol and/or a glycol ether is contained
in the inkjet ink, because these conpounds provide a

suppl enment i gg fect to supplenment the aiding effect
of the po tjuui r of t For mul a
(2) and/or o pol yoceg?m?e(%g}gl kyl pf'g)nyl et her

of the Formura™(3), the discharge stability of the
[whdid &0 4.0 S D6, fudiel1 | P Vved, APng these, as

exanpl es of acetylene glycols, one or nore types of

§OFRRYHLSe BADNGN SU | St [ WU P4
anagggoyﬁe?epggd%%?sgg¥9?hpégggriggﬁﬁgﬁifac ure yl%gr ©
oducts and Chenmicals Inc., Surfynol 420, 440,

Foéékggaﬂﬁ'ASS, manuf actured by the sane, Dynol 604,

manuf act.ur ed he sane, dfine E4001, 4036, and
[Cgﬁﬂﬁfgigﬁhﬁ%ﬁﬁ%réh by Ni ssin Chemical |Industry Co.
Ltd., etc., can be cited. The content proportion of
the acet @®ne glycol is 20 preferably 0.01 to 5.0
wei ght % an referably 0.05 to 3.0 weight %

wi th respect e i nkj i nk.
When the cont L_propoF?%ggﬂﬁgeﬁtﬁg&%fhis rgﬁ%e, t he
above-descri be ppl ementing effect that is provided
by cqppaining the conmpound may be inadequate. \Wen
(wheee Rntiaeicesdesr gportlikon exesedyithe8abovelraaglaons hand
wat er resistance of 28 the print nmay degrade. Wen an
r metcdene gl ywuirakpieysed by 2tk Fornula (7):
[ Chem cal Fornula 12]
the function of the above-described ethylene oxide adduct of

organic acid salt is aided and the discharge stability of the
inkjet ink is thereby improved further.

With these compounds, the reason why the p in the Formula
(5) expressing the polyoxyethylene phenyl ether is preferably
3 to 28 is because a compound for which the p falls outside
thisrangemaybeinadequateintheeffectofaidingthefunétion
of theethyleneoxide adduct of organicacidsalt. Inparticular,
a compound with which the p in the above Formula exceeds 28
may lower the discharge stabilityof the inkjet inkby increasing
the viscosity of the inkjet ink or by separating in the inkjet
ink due to reducing solubility in water.

As a specific example of the polyoxyethylene phenyl ether

of the Formula (5}, the compound expressed by the Formula (5-1):
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CH(CH3)2 CH2 H3C-C (OCH2CH2)sOH C C (7) 1

H3C- G (OCH2CH2)tOH CH2 CH(CH3)2 5 [where each of s

and t separately indicatesza nuneral fromO to 40,

but s and t are not both O at the sanme tinme ands+t

indicates nunmeral from1l to 401 is conbined with the

above-descri bed conbi ned systemof the two types of

silicone-based surfactant or with the 10
[chbiorkhnerBasgdasypfactant of the Fornula (3), an

ef fect of |nprOV|ng the wetting property of the inkjet

i nk, espeC| Wi th respect to gl ossy offset coated

redia can e pr %%K@Hﬁﬂggg‘)fﬁ@c:o thetexa)rpl es of

above- deschi bed/su
acetylene g ol s expressed by the Formula 15 (7),
r e, .up X e of a plurality of
nggn%ggghtgg n%g E Cgﬁ §?$§ E% which the values of s

P “%L‘%fl{%?f?al%%éﬁe B S, B

ra nts of the For whi ¢ .
ot Phies Epbuta; | anaﬁﬁ aréeer Wi FREne ibe ?taae‘-’%mu?a is
al ue_of s+t Dbei Surfynol 465 [made up o
Pthf%FaPéY ditoa %|%Fh€— ‘H‘Fb%ﬁﬁo‘?%ﬁ‘?%n%foﬁ HEeF%lr]ﬁﬂi group
in which,the values of s and t differ, with the
lnavf@fﬂ*a@@ Pyl Re of mrefy@ay 81010, 18nd ssieopmsle agsompound

[made up of a mxture of a plurality of
for which the r falls outside the corresponding range, or a

compound for which the number of carbons of the alkyl group
indicated by R® falls outside the corresponding range may be
inadequate in the effect of aiding the function of the ethylene
oxide adduct of organic acid salt. 1In particular, a compound
with which the r exceeds 28, or a compound for which the number
of carbons of the alkyl group indicated by R® exceeds 10 may
lower the discharge stability of the inkjet ink by increasing
the viscosity of the inkjet ink or by separating in the inkjet
ink due to reducing scolubility in water.

As a specific example of the polyoxyethylene alkyl phenyl
ether of the Formula (6), the compound expressed by a Formula
(6-1):

[Chemical Formula 11]

CgHy7

\<3—o~—(CHZCH20)25H (6-1)
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5 conmponents of the Fornula (7) in which the val ues of
s and t differ, with the average value of s+t being
30], respectively manufactured by Air Products and
Chemicals Inc., can be cited from anong the various
conmpounds gi ven as exanpl es above. Meanwhile, as
exanpl es of glycol ethers, one or nore types 10 of
conmpounds anong et hyl ene gl ycol nonobutyl ether,
wihelAYEBNEhe OF UEOD sPRRGDUM Y In BERET ot ELEHENL yta thev G9hey1
monobutyl ether, ethylene glycol nmonoisobutyl ether,
gréust AxheratghyFQ! rRZ MRNQI 3aRuLYl e hgT %htéﬂéﬂ%'?me kn?S%%lnds
nonohexyl ether; diethylene glycol nonohexyl” ethher,
kO y NONOs 25 I I . digthyl en
° gﬁycdﬁfﬁnﬂg-%gg%ééFhexf?gt&%%érsgé%%gﬁﬁgg% gkgfgéﬁﬁl%he
e iop.of the .glycol ether.is s
AL E P B EPAbL 8% S n i B Y B - RRP e B mragey ton
2.01t0..7.0 weights _w r ect. to t t.otal anmount
oy pai Vi S Pk Senich b ERBG oibeie st St o20RD  an the
bel ow t hi s range he above-descyibed supplenenting.
PhERY L= Tn 2Py Bb?as@%yb%&ﬁe&{ AR A HESpdagnt ion.
na% be i nadequate. Wien the content proportion exceeds
A PREtUZg Re TWh MBERAUGRES IR EHfP6uREMPRUAds may be used
non-volatile liquid, it my becone difficult to dry
ast Welilmkj et ink. The storage 25 stability of the
inkjet ink may al so degrade. 30 <Binder Resin |I> Wen
a biHteeorbenhpiropeshianedd-igpoheokykfhetenekhenyl ether
because the binder resin functions as a binder of the
of gitgnBprmiahd (Bh eandvair thé poilyosyef hgdenesiidly lashenat ether
of an offset coated nedium 5 the water resistance and
ofthige diwasilon (Esiist pnefeodbl el pr itat 7. 0t heigharpnressmore
of the print, etc. , can be inproved. In particular,
prefienablpihderor €s) welilyhit & sviegsesspatbt \td aEelwdd £l bRhount
wat er and
of the inkjet ink. When the content proportion is below this

range, the above-described aiding effect to aid stabilizing
the discharge of the inkjet ink that is providedby the containing
of these compounds may be inadequate. When the content
proportion exceeds the above range, clogging may occur inside
the head. |

When a compound of one of either Formula (5) or (6) is
used alone, the above-described content proportion is the
content proportion of the compound on its alone, and when two
or more types are used in combination, the above-described
content proportion is the total content proportion of the
combined compounds. Because it is considered that the

compounds of the Formulae (5) and (6) differ in the mechanism
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Is selectively soluble in an al kali aqueous sol ution
in which a basic conmpound is dissolved, is used as a
bi nder, the water 10 resistance of the print can be
further inproved. As an al kali-sol ubl e binder resin,
for exanple, a resin is preferably having carboxylic
groups in the nolecule and insoluble in water as it
is, while the resin is added in an alkali aqueous

fsehgtép&ar@@@@f&eﬂgc%mﬂea aggsgfnﬁ h%@?r%%te]h%ble. A

anmoni a, organic am ne, caustic a

coﬁgghgéééefs%en%ioklﬂeg:%ﬁl%o%%dtcﬂfef' %&uﬁ%tﬁ Véf c{]fhﬁé]gompound

bst ance an resin ssol ves

ofsﬁ%r%i nég\nﬂﬁ @reo%éjcéfaqllg;v@g% %8&%@ eJZQ"n‘ril oftheibdlng

favora exa YPEs o FesIns
ef%5890|ally hlgh acid val ue resins, anong acrylic
resins, such as polyacrylic acid, acrylic

d acry n|t il e copol rs, otassiun1
<aZehyi 857 GEPGP b Enf BluEEDl StetSS Uy
acet acryl ate copal yner nd acrylic acid-al kyl
acr q}ﬁ‘@n ESEBV}%?QIY%%‘M%? QllWé’oécﬁtélerrejﬁ fehtained
such as, 25 styrene-acrylic acid copol yners,
ingt{heneiHetetaciyki-c BEFAUSE Eepee yrRspounds provide a
rene-nmet hacrylic acid-al kyl acrylate
SU%g@m?%t@gst%% 20 -suRmanestly tdite adekiyigi effecd of the
copolynmers, and styrene-(x-nmethyl styrene-acrylic
POéybayatkyleacrghanEl ebhekyntrtheafidrmalai ¢2acadd/oxr the
resins, fumaric acid resins, 5 styrene-naleic acid
potpprighkylersi atkydt phenglmatkeer afihyydei Bermudbpol §her the
resins, etc., that are adjusted in nolecul ar wei ght,

diachdryalambidtity ofotias ihkjkavenk kancharfantdidsimpsoved.
descri bed above, can be cited. Anong the above, an

al ka@niomepltilse ,aclsy ldx@miasisn oifs acé@y@%ﬂ@cgalybbls, one or

preferable, and as specific exanples, NeoCryl
more types of compounds among Surfynol {registered trade name)
104 and other products of this series manufactured by Air
Products and Chemicals Inc., Surfynol 420, 440, 465, and 485,
manufactured by the same, Dynol 604, manufactured by the same,
Olfine E4001, 4036, and 4051, manufactured by Nissin Chemical
Industry Co., Ltd., etc., can be cited.

The content proportion of the acetylene glycol is
preferably 0.01 to 5.0 weight % and more preferably 0.05 to
3.0 weight % with respect to the total amount of the inkjet
ink. When the content proportion is below this range, the
above-described supplementing effect that is provided by

containing the compound may be inadequate. When the content

proportion exceeds the above range, the water resistance of
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(registered trade nane) B-817 (wei ght average

nol ecul ar wei ght Mwx 23,000) and NeoCryl B-890

(wei ght average nol ecul ar peight Mwv 12,500),

manuf actured by Avecia Limted, and Johncryl

(registered trade nane) 67 (wei ght average nol ecul ar

wei ght 15 Mv 12, 500), manufactured by Johnson Pol yner

Corporation, can be cited. In consideration of
theNBEOMENEalhgeymLQL . resi stance and the abrasion

resi stance of the print, the al kali-sol uble binder

resi fer j I | (o] .

i e G e o
[cHBLEEUh ako PR ght 1 b tOO high, deposition, |

precipitation, etc., of the binder resin occur

readily and the di of the inkjet ink may becone

unst abl e. Depositﬁ%ﬁke%%ﬁgipitation, etc., of

t hebi nder resin dDH,Ng storage of the inkjet ink may

al so occur readilyl %he 25 wei ght average nol ecul ar

wei ght Mwv of Hj@—tﬁ)ndéIDGHﬁCHg%w preferably no

nore than 50,000 wthin the above range, and in

consi deration of t¥yese factors, is nore preferably

approxi mately 20,QQ0 to 40, 000. The cont??t proportion

of the binder resifi is preferably 5 O.f o 3.0 wei ght

% and nore p Ly . ight % wth

respect to thll_g(?ot al g@oﬁéeg&)ﬁgﬁi nkj et ink. \Wen

the content propqubon is below this range, the

effect of fixing thée pignent onto the non-aqueous

surface, etc., an %bng t he wat er resistance and

the abrasion resistance of the print 10 and the
[whbaepaass of % lediti eeparytbiyoimd i cades umemamalt feom O

case where the content proportion exceeds the above
torddngeut shard ttdhre vosboshtlyabthieheanmakjige anaks+ihihdécates

printer head increases locally in accordance with the
numMapali £abmod eb water in a thermal

is combined with the above-described combined system of the
two types of silicone-based surfactant or with the
fluorine-based surfactant of the Formula (3}, an effect of
improving the wetting property of the inkjet ink, especially
with respect to glossy offset coafed media can be provided in
addition to the above-described supplementing effect.

As examples of acetylene glycols expressed by the Formula
(7), Surfynol 420 [made up of a mixture of a plurality of
components of the Formula (7) in which the wvalues of s and t
differ, with the average value of s+t being 1.3}, Surfynol 440
[made up of amixture of a plurality of components of the Formula

(7) in which the values of s and t differ, with the average
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jet system as nentioned above, the discharge of the
ink may 15 becone unstabl e and excess bi nder resin nmay
separate to cause cloggi ngsi nside the head. <Bi nder
Resin 11> An inkjet printer normally has a nmechani sm
for capping and closing nozzles when a head is
returned to a hone position 20 during a state of
non-use. However, there are arrangenents in which the

vaQper a¥i et ObeifyUs NN Siberfiesd 465 tHR RO RESIt ke@Rture
is perfornmed manual Iy, and wth such an inkj et

ofPAI Pi €Fal WOEHE I JIRRE ey EhEOFéPxﬁui‘Q”ﬁ PO tv}h%rﬂ $he

forgotten and the nozzles are left I n an uncapped

vathakeoF o i Hfff%?e Q’J.tcif? I ¥v@kage. 'Irg' Lk &by %iélng

I ncreases to cause faints a ot her pri nt efects 3
1of eaghbsi 1 s $hages,pnen
Thoahaystnntis e Thafer g PhuRthod bF LB Ry of
t &r g ti,on of u n|n ihe he d to
cob Bt $B e aviiid perf>omeahnsh foyfi e JEE e
E&Eder l%% E¥%t2 a _wei ég gt e, nol_ecul ar wei 1
br 4rddo23868%an ‘é%p? P |a‘§el 9000 1t 6=8P66 1"& Y
abl for pre t|n fain and other print
maﬁ@?é Fovp | PREYY. PEgeunts %Hetcalﬁk IPRat comiog fdted
a bi nder reS|n of such |OM/MBIght aver age nol ecul ar
IraE gROTINENEOERTHBYS| AEFRAYRAS| %%YS%IP t §5 SERRIEM] §S edlapve -
i f the nozzles are 10 |eft uncapﬁ faints and ot her
pri Meaptuidkss as@xaoPlesoefisddcol e tars nPRe QT BB EYPES
when printing is restarted. Wien the binder resin with
of tapapmingth 2m0ey Afd vsinecal vrol wenghutvilv efhar 0ddetdylene
3,000 is used in an aqueous inkjet ink and printing
glVQObembooheﬂYbnEEhﬂmMeﬁr#ﬂﬂﬁylenﬁ(gLydd&em@hbbumy15emher,
i nproving the water resistance and the abrasi on
ethgdestangéycodnnmbnbésobtiavihedeteweverdievhyhehke glycol
i nkj et ink according
monoisobutyl ether, ethylene glycel monohexyl ether,
diethylene glycol monohexyl ether, ethylene glycol
mono-2—ethylhexyl ether, diethylene glycol mono-2-ethylhexyl
ether, etc., can be cited.
The content proportion of the glycol ether is preferably
0.5 to 10.0 weight % and moie preferably 2.0 to 7.0 weight %
with respect to the total amount of the inkjet ink. When the
content proportion is below this range, the above-described
supplementingeffect that is providedbycontaining the compound
may be inadequate. When the content proportion exceeds the
above range, because the compound is a non-volatile liquid,

it may become difficult to dry the inkjet ink. The storage

stability of the inkjet ink may also degrade.
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to the present invention which contains the polar

aprotic solvent at the |large anount of 40 to 75

wei ghts and prints by perngation into the coating of

an of fset coated nmediumwhile slightly 20 di ssol ving

the coating by the polar aprotic solvent, even if the

bi nder resin with the wei ght average nol ecul ar wei ght

Mv of 1,000 to 3,000 is used, the effect of inproving
<BhRBeWakeEinr €si stance and the abrasi on resistance can

be i nmproved adequately to |levels w thout problemin

ter r: [ erj,st

of ?ﬁé aB %ggfgé%%ﬂzszcégtzpre era%qu?ﬁé%ééﬁgéaéggause
th%h9§ﬁaégcgg q?&u%%%&%ﬁsogsrg egghegglgﬂ? %%ﬁé t and the

escri OVE IS, pre
' t {
AT AR SR R g son

sel ectivel ol ubl e n al kal i ueous sol ution in
ehgiie rssiﬁiagﬁss?%%&@e- r g LIRS S TR CEO B EFOPELRE
hof such a 3E? resin wwth a weight average
thighacergss F PMIAY SF DOEaDOS 1BBEOVRS: Skt PaFFasular,
these conditions, Johncryl 682 (weight average
Whﬁﬁlaeéapgnermé%h@ ‘that 13, RNt indnkif aoedelleyin stegnand
mer Corporation, can 10 be cited. The content
lSp?%}%féﬁiﬁ‘tmlsbeOth@l@ haean edkiad ii sapeensrsplytiaqn int which
0O weight % and nore preferably 0.5 to 2.0 wei ght %
a Wﬂ\c respesing o st déssot wed anpumtsedf ashe bhivdest, ithle. water
When the content proportion is below this range, the
repishenoaycfiothéeptbnproan dee tthewmt Enpresidt ance and
abrasion resistance of levels wthout problemin .
ter s ah plhslieablulske anichdhrarpsphi, NEbAGxaMLd)0h besin
possi bl e. When the content proportion exceeds the
isapoweerablg, hER/LAGScABYORETUE GRohPE Phi Bhe angl888ZEe58nd

may beconme cl ogged.
insoluble in water as it is, while the resin is added in an
alkali aqueous solution containing a basic substance, such as
ammonia, organic amine, caustic alkali, etc., the carboxylic
group portion thereof reacts with the basic substance and the
resin dissolves in the solution with producing a water soluble
salt.

As favorable examples, one or more types of resins,
especially, high acid value resins, among acrylic resins, such
as polyacrylic acid, acrylic acid-acrylonitrile copolymers,
potassium acrylate-acrylonitrile copolymers, vinyl
acetate-acrylate copolymers, and acrylic acid-alkyl acrylate

copolymers; styrene-acrylic acid resins, such as

styrene-acrylic acid copolymers, styrene-methacrylic acid
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20 <Basi c Substance> The basic substance is used to
make the inkj et ink alkaline to dissolve the binder
resin as nentioned above, tm prevent corrosion of the
head, and to maintain the dispersion stability of the
pi gment. As the basic substance, ammonia, an organic
25 amne, or a caustic alkali, etc., is preferable as
nmenti oned 35 above. As exanples of the organic am ne,

COPRA YR, 0F L0, And & hd pes: Of CQEES“Q?Ey@"Dn%crylate
nonoet hanol am ne, di et hanol am ne, tri ethanol am ne,

cdﬂ&fﬂd@?gygéyygﬂéuaIE%%ﬁ?Q%%?LSEQggg%?E%Egbiécopolymers,

nmonol sopr opanol am ne, opano
orf | LEOPLOPNCKAN P, JIIGCL DL ORANG) ALDE 1) ncinace
co%gﬂ @ rsG! tag'ﬁiedlqgi%fgdggignprunst'nosf, tggm%rﬁlf']%c?%gaﬁt&%%%%s,

e adju appropriately ‘accor
I.d_val ye.that, jndicates the, free fatty acid content,

= PR AP sl S B BT RSP RKRIoF AR O Lde
cothi state in which the basic g@bstaqie is not _ added.

PR-g8Ner a7 S+ Hre Safded- Mot FHReFeranry  ecwsrt o2 ght,

pgrtslb wei ght and nore preferably 0. 075 to 1.5 i
ach8rva B%r vﬁeﬁfgm sp5ag o hgge the s mprtenitheprsgsribed

resin. Wien the added anount is below this range,
abpg¥ea §8Tt RE Biih&Er resin cannot be dissol ved

adequately, a uniforminkjet ink may not be obtained.

WherP@E Ebait aRpvexcedd 2 kil atandairlangecry hiec peesin is

the ink beconmes too high and may cause problens in
especagloly sufafiaradlammyanduse Seciotirosévanpies heNeefadyl

of the inkjet printer. <O her Additives> In addition
(regishereddpecid neme pp@&EIEn se tlght miveed gelmykecular weight
Mw: 23,000) and NeoCryl B-890 (weight average molecular weight
Mw: 12,500), manufactured by Avecia Limited, and Johncryl
(registered trade name) 67 (weight average molecular weight
Mw: 12,500), manufactured by Johnson Polymer Corporation, can
be cited.

In consideration of improving the water resistance and
the abrasion resistance of the print, the alkali-soluble binder
resin preferably has a weight average molecular weight Mw of
no less than 10,000. However, when the molecular weight is
teco high, deposition, precipitation, etc., of the binder resin
occur readily and the discharge of the inkjet ink may become
unstable. Deposition, precipitation, etc., of thebinder resin

during storage of the inkjet ink may also occur readily. The

weight average molecular weight Mw of the binder resin is



10

15

20

25

various conventionally known additives for inks may be
added to the inkj et ink conposition according to the
present invention. 25 Such3additives include, for
exanpl e, pignent dispersing agents, 36 antifunga
agents, biocidal agents, etc. Besides the use in the
above-described thermal jet type, piezo type, and

ot her so-called on-demand type inkjet printers, the

pr&BEHISTF WL tholrBKt EQATIS 100 1 €AR nben &SI 30! hed in
5 continuous type |nkJet printers in which printing is

cox@@icﬁ@faﬁ@ﬁon by ofor Mg d Nkegroplets yai | g oid Clﬁféfé]ﬂably
the ink. <<Printing Method>> The printing nethod

apRESLIAING § 0§ hoPrEs e, dgwention is characterized

in includihg the steps of printing on a 10

hyd&ﬂ@h&?ﬁ&eﬁfg r%gn‘g 1 8% %P‘%}heb%hgk' @sﬂ?&'&oﬁ%é‘%é‘

t he |nkjet rding presen I'nvention an
[ th ydroph bi c_nedi p In thea
p?ﬁ]t:’r%}g St i hhc p°r| ndom pﬁ%l&:l]eg? éi Bhg ght
ondi tions bove Cr'Eﬁd tqgégg e,
Wi AP £ SRS A aPoyeeoc aa?kt yp@¥3 the
et rlnter or, a ¢ ntlnuous e inkjet printer
conf et € i e iAQoELap, i SRS itfiepsSitersned fixing
contlnuatlon to a printed object exit of the inkjet
the, pigmen tapBt AdHtS ﬁ@nataq&eepéd%%%ﬁ:%e&ft%npépat w&rovmg
can be perfornmed for a predeterm ned tine. Although
the Wateo €8RAFEABAS ad Héat Phgaseaperetiveantraf ke print
time, etc., are not limted in particular, so as not
and ¢I@<§éﬁapnﬁ§3tqbf-retlree@mﬂn@dmaffdwecmrﬂmtﬁrmgi,eqqaﬁes In the
preferable to set the heating tinme to no nore than 10
casewbads E@micpneeatabiopart iappepxeads ¢lhy dbove Fange, when
seconds. 25 EXAMPLES
the viscosity of the inkjet ink inside a printer head increases
locallyinaccordancewith the vaporizationof water inathermal
jet system as mentioned above, the discharge of the ink may
become unstable and excess binder resin may separate to cause
clogging inside the head.
<Binder Resin II>
An inkjet printer normally has a mechanism for capping
and closing nozzles when a head is returned to a home position
during a state of non-use. However, there are arrangements
in which the operation of returning the head to the home position
is performed manually, and with such an inkjet printer, when
the head return to the home position is forgotten and thenozzles

are left in an uncapped state for a while, the viscosity of

the inkjet ink increases to cause faints and other print defects
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37 The present invention shall now be described based

on Exanpl es and Conparative Exanples. <<Exanple 1>>

<Manuf acture of the Inkjet 3Bnk> 5 A carbon bl ack

di spersion [ Cabojet 300, nmanufactured by Cabot

Cor poration, carboxylic group nodified, aqueous

di spersion, 15 weight % of solids] was used as the

pignment, and 1, 3-dinethyl-2-im dazolidinone
repARILQChai nwek 8t 5t3d4s52wheRObLiAGI NG 0L r@4PaPEgVas

used as the polar aprotic solvent. 10 A silicone-based

sur fEaatant ol Ghd iing R 45%%;55@%% ackieedDhe N S8ithe type

Cheni cal Industry , ., dynamT contact angl e at

in43Gchlfnd bpeeat¥sad @§e£an§H§iF%\%}?£§%?gﬁxeﬁﬂ%ﬁ% E?S%qtﬁ.on

oxi de adduct of sodiumcitra
: tﬁ&:f&frﬁ@é% Qﬁu)a [ ](_5 angkalle 9fi Myt Q{%.are. odi um,
is 11 h : ]
was used as % e etyrsﬁy ene éigfo%b ('\eﬂl]daedrgﬁc lgfw%?%aan! glght
gghg *égg} |q%9r r.esin, a ball- Agplg crylic
2VFESPR o %? 9é¥9f%%bﬁﬁfac?h et Y e & EF%@F&&}ly
haht av e _nmolecul ar i ght Mwv 23, Q?bimas
1, HBRETS AR B RsEr e e Er hricke T or T S lihg Aeherther
bi pder _resin in the inkjet ink, 20 2-am nqg-2-nethyl )
Pl ofartr el qot,  ASCEHESpBP bRy hylithshasnefptains
ef her, the conpound expressed by the Formula (5-1) was
a %Js‘?ecge,r &P s Of v oo Y% FELRte ABS BRRS IMPIRGHl a o edight Mw
the conpound expressed by the Fornula (6-1) was used.
doag Ree HEHSA T Lsgopdslys sudipnilfecran oL D the pergfles are
actured by N ssin Chem cal Industry 25 Co., Ltd., was
lefisamicamnehs fahatBi vl @shezgenint Predesit s38re not produced
_ (registered trade name) XL-2, nmanufactured by Zeneca
inCphe indtiahastages.when printing is restarted.

When the binder resin with the weight average molecular
weight Mw of 1,000 to 3,000 is used in an aqueous inkjet ink
and printing is performed on general paper, etc., the effect
of improving the water resistance and the abrasion resistance
cannot be obtained. However, with the inkjet ink according
tothepresent inventionwhichcontainsthepolaraproticsolvent
at the large amount of 40 to 75 weight % and prints by permeation
into the coating of an offset coated medium while slightly
dissolving the coating by the polar aprotic solvent, even if
the binder resin with the weight average molecular weight Mw
of 1,000 to 3,000 is used, the effect of improving the water
resistance and the abrasion resistance can be improved

adequately to levels without problem in terms of practical use.

The other characteristics of the binder resin are
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The respective conponents nenti oned above were bl ended
at the proportions given below in ion-exchanged water,
and after 5 mxing by stigfing, the mxture was
filtered using a nenbrane filter of 5mto manufacture
the inkj et ink. The blending ratio (weight ratio)
P/'S of the polar aprotic solvent P and the
silicone-based surfactant S was 61/1. (Conponent)

pré E@EEElP)ﬁh‘@abQHé Jas %Qogéroqoﬂlﬁaéf lﬂ:ecglsn%e&?' rblﬁil'ﬁolecular

3-di net hyl - 2- |n1dazo |d|none 48. | 1 cone- based

a .
We§ggﬁ1ﬁgégkﬁgeé a propano O %’1€rﬁfﬁ§ﬁg%¥ 5f1d%?rms of

inBE} %%%%h%@é%%ﬁ%é%% - Efhanor o RS Tonir
1sgé<1¥:.§é)rlxt3?‘afﬂé %Ctoggzgﬁledgnloa%gexéfa fla 1ve ytes%lu%lg in
MR L T B R, A A -
02C
s $503id I BB o050 wa T ——
oi nt: 245C] (Exanpl e f or mam [ mol ecul ar
av ?@Tﬁtmo]ﬁlblarba’%% B‘)&n At 1:2%%]1:0 (3E>@é)r9prtélal)satlsfles
met hyl f or mam de [nol ecul ar weight: 59.1, boiling

th%ﬁe FEndigFens Bedmsity 15682 wﬁnahh@fwwmm@elaar weight

[ mol ecul ar weight: 73.1, boiling point: 153C] (Exanple
Mw5)1 700), manufactured by Johnson Polymer Corporation, can

be cited.

The content proportion of the binder resin is preferably
0.1 to 3.0 weight % and more preferably 0.5 to 2.0 weight %
with respect to the total amount of the inkjet ink. When the
content proportion is below this range, the print may not be
providedwithwater resistance andabrasionresistanceof levels
without problem in terms of practical use and sharp printing

may not be possible. When the content proportion exceeds the

above range, faintsmay occur in the print and nozzles may become

clogged.
<Basic Substance>

The basic substance is used tomake the inkjet inkalkaline
to dissolve the binder resin as mentioned above, to prevent
corrosion of the head, and tomaintain the dispersion stability
of the pigment. As the basic substance, ammonia, an organic

amine, ox a caustic alkali, etc., is preferable as mentioned
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N, N- di et hyl propi onam de [ nol ecul ar wei ght: 129. 2,
boiling point: 195C] (Exanple 7), and y-butyrol actone
[ mol ecul ar weight: 86.1, Ppiling point: 204C
(Exanple 8) as the polar aprotic solvents, inkjet
i nks were manufactured in the sane 10 manner as in
Exanpl e 1. <<Exanpl e 9>> Except setting the anount of
the 1, 3-dinethyl-2-imdazolidinone as the pol ar
abéeprotic solvent to 40 parts by weight, the anmount of
the silicone-based 15 surfactant to 0.7 parts by

wei gl o 1081 £a1d 0+ Fb 91218 2l e , CONP MBI S8y Hrlmore
P B5 ar

and the anbunt of the ion-exc angéd wa _
£y PRL L5¢ DY % ARRLT ag} b
YK3he ranne 6g£é?n£@&% gﬁiégéiﬁggﬁp e810§>8539%§0%% fie.
set.t] t he ampynt .of th . . .
er A € St RogbrE s RE At nenee oY b appaprbanine,
moskoent to 70 parts by weight, the appunt of thel .
TR PR S r factant to 1.1 part3TByPhePghelaphRe
ratio P/S of the two conponents to 64/1, and the ,

Cr L RARRORANG M - exchanged wat er 2BORY-8-pEPPInplamine,
wejght2 an inkjet ink was manufactured in the 40 sane
2~ JRtHeT 2 AR Y BamRAP ano le<ppghsies ivadivesc Epereeft Fag be

. the amobunt of the 1, 3-dinethyl-2-imdazolidinone as

Citgfd. pol ar aprotic solvent 5 to 75 parts by weight,

the anount of the silicone-based surfactant to 1.2

par Fhebyddedgnounth¢ t hherha soc @ dfandwe capwbe adjusted

conponents to 63/1, and the anount of the
apporp eiatagedcoratiany to 2h8 paid sradiyiemthglit indhcehkpethe

i nk was manuf act ured
free fatty acid content of the binder resin or the pH of the
inkjet ink in the state in which the basic substance is not
added. In general, the added amount is preferably 0.05 to 2
parts by weight and more preferably 0.075 to 1.5 parts by weight
to 1 part by weight of the binder resin. When the added amount
isbelowthis range, because thebinder resin cannot bedissoclved
adequately, a uniform inkjet ink may not be obtained. When
the content exceeds the above range, the pH of the ink becomes
too high and may cause problems in terms of safety or may cause
corrosion of the head of the inkjet printer.
<Other Additives>

In addition to the respective components described above,

various conventionally known additives for inks may be added

totheinkjet inkcompositionaccordingtothepresent invention.

Suchadditives include, for example, pigment dispersingagents,
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in the sane manner as in Exanple 1. 10 <<Exanple 12>>
In place of Afine PD 501, except using the sane
amount of a silicone-basesgssurfactant with which the
dynam c contact angle at 23Cis 19.8 as the
silicone-based surfactant, an inkj et ink was

manuf actured in the sane manner as in Exanple 1. 15
<<Exanpl e 13>> In place of Afine PD 501, except using

ant DRUSGHE Aranwd, Wio& &l ILpna-dasad surfactant with
whi ch t he dynan1c contact angle at 23Cis 24.3 as the

si | ipeQAgreRaskd u%lér f At bp 9B -BKrSbed PKe ]i jetz‘(c)ype,

nanufactured In th e same manner as i n Exanple

oo L aﬁ—%}ﬂwgﬂ-&%@ﬁwg@ icidtgr oo,
th§°+gﬁﬁfac re Eﬁkt o @?E? 1 % i%nﬁ%gd(qntgg—c?%led

I cone- pase sur

colifihfold 2v8k 14 ef!‘%&ﬁiﬁ%%%') ﬁﬁeilec&prf%é 1%9 3 ptfEoped

t k f act d
byﬁﬁ%ﬁaﬂ%ﬁ”ﬁ” RS MR 6 60 SRR et 11 ng

he anDunt of the 5 1,3-dinethyl-2-imdazolidinone as

<<?ﬁ%nEkﬁ%u $hATZ solvent to 49.5 parts by weight,

the anmount of the silicone-based surfactant to 1.1

par T8ehpTHBEHRE, MeHROR AFEPIING It b REeSepHpbRBARELiON

to 45/ 1, and the amount of the ion-exchanged water to
is 18h5rpat@§l Bgdwanghmclagingj e | akenas ofaMifiadiinedn a

in the 10 sane manner as in Exanple 1. <<Exanple 16>>
hydrophobicmediumby an inkjet printingmethodusing the inkjet
ink according to the present invention and heating the
hydrophobic medium after printing.

In the printing step, printing is performed under normal
conditions using an above-described thermal jet type, pilezo
type, or other so-called on-demand type inkijet printer or a
continuous type inkjet printer, etc. 1In the heating step, a
heater is positioned in continuation to a printed object exit
of the inkjet printer and heating at a predetermined temperature
can be performed for a predetermined time. Although the
conditions of heating temperature, heating time, etc., are not
limited in particular, so as not to extend the time required
for printing, it is preferable to set the heating time to no
more than 10 seconds and preferably to approximately 1 to 5

seconds.

EXAMPLES
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Except setting the anount of the

1, 3-di net hyl - 2-i m dazol i di none as the pol ar solvent to
48.5 parts by weight, thesanount of the
silicone-based surfactant 15 to 0.7 parts by weight,
the ratio P/'S of the two conponents to 69/1, and the
anount of the ion-exchanged water to 29.9 parts by
wei ght, an inkjet ink was nmanufactured in the sane

mannigfe pﬁ%éé’htE&mn%l%n stRaMRR b aed@ rEXe8Pbased on
setting the anmount of

Ex%mﬁlggngﬁgyb%épéghg§;gl%Qé@gfgﬁas the polar aprotic

vent arts t he anmount of the

siLi ased surfactant to 0.7 parts by weight, the
<<§k£h§9%/%90f the two conponents to 75/1, and the

Qf .th xgchang ter 25 to 25.9 parts by
<Mgnu%ﬁ?ture 0% £8 fn& mgsf%%%ﬁfactured in the 42 sane

Cab er&fa%%aanbﬁx %Eﬁlﬁ%%ﬁ%?ﬁigp%eﬁéliéﬂh? Ry Hpash by
| ack di spersi,on [ Caboj 200, manuf act Es Cabot
CaBoEyr HBFRPFBRICE I fSﬁFéoéVéaB nﬁ&PPPedmogﬁgéS aqueous

di spersion, 15 weig % of SO|IdS ] as the plggf an
dl?ﬁﬁf—sé?nr S RELBROUT % LAY b A R AioAd PAOTRAE

le 1. <<Conparative Exanple 1>> Except settin
NS AR RN 0 L i AR el v PRt pL A UL PP

as the polar aprotic solvent to 35 parts by weight,
bof héngnmeittt 0226h6°6] IWaconeeblasedhesprilactaprtottioc @o&vent.
parts by weight, the ratio P/S of the two conponents
A $blbddie-laaded heunhacianiof (el nerRkxddHan gedufacgnrado by
33.5 parts by weight, an inkjet ink was nmanufactured
Nigaihh@hemical Industry Co., Ltd., dynamic contact angle at
23°C: 16.1°] was used as the surfactant, and an ethylene oxide
adduct of sodium citrate with which the p in the Formula (4)
is 6 and all of M' to M® are sodium was used as the ethylene
oxide adduct of organic acid.

As the binder resin, an alkali-soluble acrylic resin
[NeoCryl B-817, manufactured by Avecia Limited, weight average
molecularweight Mw: 23,000] was used, and as the basic substance
for dissolving the binder resin in the inkjet ink,
Z—amino-2-methyl-1l-propanol was used. As the polyoxyethylene
phenyl ethex, the compound expressed by the Formula (5-1) was
used, andas thepolyoxyethylenealkyl phenyl ether, the compound
expressed by the Formula (6-1}) was used. As the acetylene

glycols, OLfine E4001, manufacturedbyNissin Chemical Industry

Co., Ltd., was used, and as the biccidal agent, Proxel
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15 sane manner as in Exanple 1. <<Conparative Exanple
2>> Except setting the anount of the
1, 3-di met hyl - 2-i m dazol i di ggne as the polar aprotic
solvent to 77.9 parts by weight, the anount of the
silicone-based 20 surfactant to 1.2 parts by weight,
the ratio P/S of the two conponents to 66/1, and not
bl ending in the ion-exchanged water, an inkjet ink
(ré\@fsff@f%kﬁ %%talaréeﬁarh@) k&ezsaﬂsnﬂf%@ur@é H#“ZQ&QHE'(% Avtd.
Conpar ati ve Exanpl e 3>3 25 Except USi
wagd é@butylfornan1de [ nol ecul ar wei ght: 43 157. 3,
I ng point: 240C] as the polar aprotic solvent, an
|nk n £ ner _as
ExangPer S1PHEEL TR AL ERD: e R B 2 Brcea
factured N

K h
at %ﬁgr#pﬁ‘b?ﬁatn%”néi%p‘a%%? Jeh iR el S b EATE Y atner
t ti f th ks, <<Di St bI t
ml%ﬂe%? ¢ B SEERERRD) e TG (ks T DELPRRTERAT eombpane

nparative Exanples was filled into an enpty bl ack
fllrwxr e&riHn bg@appfecturg bee lsi:a@s/%nmanﬁhadqltﬁwr@ratw
Hewl ett - Packard Devel opnent. Conpany, f for a
(weHehtrarat 1) t §pe Pﬁkjtélte PR 8t |5\rﬁré’rt1[ verdt B7awst the
manuf act ured by Hew ett-Packard Devel opnent Conpany,
siliqone-kared Fipadffant |§ s ehAl of 0.5 points was
printed on a commercially avail abl e gl ossy paper. The
(Commonens was t hen observed, and the di s¢harge by weight)
stability of the inkjet |nk was eval uated accordi ng
Cartloon Hel 4o | didprrst@ndards. Excellent: No falhts were
seen at all at the start of

1,3-dimethyl-2-imidazolidinone 48.5
Silicone-based surfactant 0.8
Binder resin 1

2-amino-2-methyl-1l-propanol 0.2
Ethylene oxide adduct of sodium citrate 0.5
CeHs0 (CH,CH0) 6H 0.5
CgH17CgH40 (CH2CH,0) 25H 0.5
Ethancl 2

Acetylene glycol 1

Bactericide 0.2
Ion-exchanged water 29.8

<<Examples 2 to 8>>
Inplaceof 1, 3~-dimethyl-2-imidazolidinone, except using
the same amounts of N-methyl-2-pyrrolidone [molecular weight:

99.1, boiling point: 202°C] (Example 2), 2-pyxrrolidone
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printing, and the line was printed w thout
interruption in the mddle. The discharge stability
was eval uated extrenely goaed. 20 Good: Al though
faints were seen at the start of printing, thereafter,
the line was printed without interruption in the

m ddl e. The di scharge stability was eval uated as
reaching a practical level. Poor: The |line was

[meE%ﬁ&agtsglgﬁtthgsnhddbslllhg %8g ndi sshasge th't%

was eval uated poor roperfy oSt 2% i ng

fo&ﬁtﬁmggg‘&m&ﬁl 4.t w&&fgﬁBL”@‘e N‘oé't{‘% %H@ Lo RESK 2100¢]

rranu acture

P g&%ﬁ%ﬁfﬁo&mﬁ e CEASE P
B ST g o M%@gnqwmmm

nd then after eatlng far

rer eﬁ g

mB3Ehhe S et an’ i Psai%gg st i ot B OFSOBE %)

he . was rubbeg H?H otton swab whil o
%, o B R R PBARROP S0y, MRS CHAT ML BAS: L RER- 2, boiling

observed, and the drying property of the inkjet ink
PoRASE : eJAEE e d EXEEBYE n—é):toatlﬁe“ls Hhyapdscbengw [molecular

Measur ement of gl ossiness by a mcro-TRI-gross
weightif a8 6 ut e il BYK-athe 2 04GRHH( Ehamelle 69) oddienpsd ar

of the offset coatednediumwas 46.5. Excellent: No
appPeedi pglvastseehnkichl inkTe s wianp fas preshdm Lheasame

eval uated extrenely good. Good: Although slight
maphhesdifginabxsephe the drying property was eval uated

as reaching a practical level. Poor: Mjor bleeding
<<R@smpéen?>and the drying property was eval uated poor.

20 <<Print Sharpness Test |>>

Except setting the amount of the
1,3-dimethyl-2-imidazolidinone as the polar aprotic solvent
to 40 parts by weight, the amount of the silicone-based
surfactant to 0.7 parts by weight, the ratio P/S of the two
components to 57/1, and the amount of the ion-exchanged water
to 38.4 parts by weight, an inkjet ink was manufactured in the
same manner as in Example 1.
<<Example 10>>
Except setting the amcunt of the

1,3-dimethyl-2-imidazolidinone as the polar aprotic solvent
to 70 parts by weight, the amount of the silicone-based
surfactant to 1.1 parts by weight, the ratio P/S of the two

components to 64/1, and the amount of the ion-exchanged water

to 8 parts by weight, an inkjet ink was manufactured in the
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Using the sanme thermal jet type inkjet ink printer

[ Desk Jet 970Cxi, manufactured by Hew ett-Packard
Devel opnment  Conpany, L.P.}gas described above,
printing al phabetical characters of 10-point by each
of the inkjet inks of the Exanples 25 and Conparative
Exanpl es on an offset coated nedi um ( packagi ng 45

mat eri al of the above-described ink cartridge) was

saReTA e 55 and ghen.al ter heating for 2 seconds using

an oven toaster at "an output of 500W the print was
Qgﬁﬁ;v and the print sharpness of the inkjet ink
<<mas évgﬁbated according to the followng 5 standards.

Cosllatl  Sogyanig, oxpraged shappl, The RRETL | he
1 SR PR P I B e o sorvent
co 5B B 20y BABRL: o P00 08 BTt acec
poor. The results of the above are shown in Tables 1

supfpatanfe te Pl wantschy weight,pang ghexratdor p/pj ofthe
tch ncoTnSéneongs otor I_623/'1', Han?:l ?’.hce:7 agogntNo\év \é\llleuiézﬁ)—éxc-:l'ﬁ)anged
water to 2.9 parts by weight, an inkjet ink was manufactured
in the same manner as in Example 1.
<<Example 12>>

In place of Olfine PD-501, except using the same amount
of a silicone-based surfactant with which the dynamic contact
angleat 23°Cis 19.8%asthesilicone-basedsurfactant, aninkjet
ink was manufactured in the same manner as in Example 1.
<<Example 13>>

In place of Olfine PD-501, except using the same amount
of a silicone-based surfactant with which the dynamic contact
angleat 23°Cis 24.3%asthesilicone~basedsurfactant, aninkjet
ink was manufactured in the same manner as in Example 1.
<<Example 14>>

Except setting the amount of the
1l,3~-dimethyl-2-imidazolidinone as the polar aprotic solvent
to 48 parts by weight, the amount of the silicone-based

surfactant to 1.2 parts by weight, the ratio P/S of the two

components to 40/1, and the amount of the ion-exchanged water
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to 29.9 parts by weight, an inkjet ink was manufactured in the
same manner as in Example 1.
<<Example 15>>
Except setting the amount of the
1,3-dimethyl-2-imidazolidinone as the polar aprotic solvent
to 49.5 parts by weight, the amount of the silicone-based
surfactant to 1.1 parts by weight, the ratio P/S of the two
components to 45/1, and the amount of the ion-exchanged water
to 18.5 parts by weight, an inkjet ink was manufactured in the
same manner as in Example 1.
<<Example 16>>
Except setting the amount of the
1, 3-dimethyl-2-imidazolidinone as the polar solvent to 48.5
parts by weight, the amount of the silicone-based surfactant
to 0.7 parts by weight, the ratio P/S of the two components
to 69/1, and the amount of the ion-exchanged water to 29.9 parts
by weight, an inkjet ink was manufactured in the same manner
as in Example 1.
<<Example 17>>
Except setting the amount of the
1l,3-dimethyl~-2-imidazolidinone as the polar aprotic solvent
to 52.5 parts by weight, the amount of the silicone-based
surfactant to 0.7 parts by weight, the ratio P/S of the two

components to 75/1, and the amount of the ion-exchanged water

to 25.9 parts by weight, an inkjet ink was manufactured in the
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safle manner as in Example 1.

<<Example 18>>

In place of Cabojet 300, except using the same amount
of acarbonblackdispersion [Cabojet 200, manufactured by Cabot
Corporation, sulfonic group modified, aqueous dispersion, 15
weight 2 of solids] as thepigment, aninkjet inkwasmanufactured
in the same manner as in Example 1.
<<Comparative Example 1>>

Except setting the amount of the
1,3-dimethyl-2-imidazolidinone as the polar aprotic solvent
to 35 parts by weight, the amount of the silicone-based
surfactant to 0.6 parts by weight, the ratio P/S of the two
compenents to 61/1, and the amount of the ion-exchanged water
to 33.5 parts by weight, an inkjet ink was manufactured in the
same manner as in Example 1.
<<Comparative Example 2>>

Except setting the amount of the
1,3-dimethyl-2-imidazolidinone as the polar aprotic soivent
to 77.9 parts by weight, the amount of the silicone-based
surfactant to 1.2 parts by weight, the ratio P/S of the two
components to 66/1, andnot blending in the ion-exchanged water,
an inkjet ink was manufactured in the same manner as in Example
1.
<<Comparative Example 3>>

Except using N,N-dibutylformamide {[molecular weight:
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157.3, boiling point: 240°C] as the polar aprotic solvent, an
inkjet ink was manufactured in the same manner as in Example
1.

The following tests were carried out on the inkjet inks
manufactured in the respective Examples and Comparative
Examples to evaluate the characteristics of the inks.
<<Discharge Stability Test I>>

Each of the inkijet inks of the Examples and Comparative
Examples was filled into an empty black ink cartridge [Part
No. 51645A, manufactured by Hewlett-Packard Development
Company, L.P.] for a thermal jet type inkjet ink printer [Desk
Jet 970Cxi, manufactured by Hewlett-Packard Development
Company, L.P.], and a line of a line width of 0.5 points was
printed on a commercially available glossy paper. The print
was then observed, and the discharge stability of the inkjet
ink was evaluated according to the following standards.

Excellent: No faints were seen at all at the start of
printing, and the line was printed without interrupfion in the
middle. The discharge stability was evaluated extremely good.

Good: Although faints were seen at the start of printing,
thereafter, the line was printed without interruption in the
middle. The discharge stability was evaluated as reaching a
practical level.

Poor: The line was interrupted in the middle. The

discharge stability was evaluated poor.
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<<Drying Property Test>>

Using the same thermal jet type inkjet ink printer [Desk
Jet 970Cxi, manufactured by Hewlett-Packard Development
Company, L.P.] asdescribed above, printing by eachof the inkjet
inks of the Examples and Comparative Examples on an offset coated
medium (packaging material of the above-described ink
cartridge) was performed, and then after heating for 2 seconds
using an oven toaster at an output of 500W, the print was rubbed
with a cotton swab while applying a load of 20g. The print
was then observed, and the drying property of the inkjet ink
was evaluated according to the standards below. Measurement
of glossiness by a micro-TRI-gross manufactured by BYK-Gardner
GmbH showed 60° glossiness of the offset coated mediumwas 46.5°.

Excellent: No bleeding was seen at all. The drying
property was evaluated extremely good.

Good: Although slight bleeding was seen, the drying
property was evaluated as reaching a practical level.

Poor: Major bleeding was seen, and the.drying property
was evaluated poor.
<<Print Sharpness Test I>>

Using the same thermal jet type inkjet ink printer [Desk
Jet 970Cxi, manufactured by Hewlett-Packard Development
Company, L.P.] as described above, printing alphabetical
characters of 10-point by each of the inkjet inks of the Examples

and Comparative Examples on an offset coated medium (packaging
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maerilall of %HeHaBove—described ink cartridge) was performed,

and then after heating for 2 seconds using an oven toaster at
anoutputof500W,theprintwasobservedandtheprintsharpnéss
of the inkjet ink was evaluated according to the following
standards.

Excellent: Edges were expressed sharply. The print
sharpness was evaluated extremely good.

Good: Although there were some portions that somewhat
lack sharpness, the print sharpness was evaluated as reaching

a practical level.

Poor: The print was not sharp, and the print sharpness

was evaluated poor.

The results of the above are shown in Tables 1 to 3.
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5 Exanples 1 and 2 show that the content proportion of
the polar aprotic solvent nust be 40 to 75 wei ght The
results for Exanples 1, 129 and 13 show that the
dynam c contact angle at 23C of the surfactant is
preferably no nore than 20, the results for Exanples
1 and 14 to 17 show that the blending ratio (weight 10
ratio) P/'S of the polar aprotic solvent P and the

si | igeneekased feurfaghsids 3 8 @reﬁ'fc?@%?flp\ér‘a'%l%eExample
range of 45/1 to 70/1, 'and the results of Exanples 1

3 aRdeAs8 @HEMéEhéﬁo&h€h§Hr£agSlQ£ 5P8ot PLOUBNLhE h?v1ng a

preferably nodified by carboxylic groups. <<kExa

moigaﬁl&is W eetw € 50§ 36 @KL Gl s d KR &%ﬁ%& Bhagkic

di spersi on | Caboj et 300, manufactured
r
o7 eher Shuhe I FoF eftofll gqqdir&%é‘aaslilﬁc‘fe?ﬁsamtwe
t n t 2-1.m azolld
EXF*#%?%%'J] 2p8lE fge e 55 .%Ossrﬁ%onﬁ%t@a polar
used. as t he pol.ar rotl sol.v
o B E o Tah et Sutler - 88 Rl Re d by TBBWEEBRAFAGEOT
[ was used as th
Exdfp P Bagedndal? f%&%&baéx BRSSP R tEGHangle at
%b and SI LMET L-720, nmanufactured by Dow Corni ng
23%op A hsi FuRiiE a0 15 preferakd yumaeops thent ¥, the results
silicone-based surfactant expressed by the Formula
foy Bxrampg esph agchit dvel ddhee baetdheoplepdinenmdtticaleeight
Wth which the pinthe Fornmula (4) is 6 and all of M
rat o MB/&ref sbdinahar apsobsedodyente? entylleneidiidee-based
adduct of organic acid. As the binder resin, an
sunfkatantd} uld eradeykicd yr ési bh¢ NeoQrey loB43Y7, t& 70/1, and
manuf actured by Avecia Limted, weight average
theoteolltes ofeEghtpl by, 1 28hd 0B0khwvestisedhamhrdfadehef the
basi ¢ substance for dissolving the binder resin in
pigmhent nks$ epré figalZk @M di 2ra®tdy | cd riygfan®lgroups.
<<Example 19>>
<Manufacture of the Inkjet Ink>
A carbon black dispersion [Cabojet 300, manufactured by
Cabot Corporation, carboxylic group modified, aqueous
dispersion, 15 w‘eight % of solids] was used as the pigment,

and 1,3-dimethyl-2-imidazolidinone [molecular weight: 114.2,

boiling point: 225.5°C] was used as the polar aprotic solvent.
As the surfactants, SILWET L-77, manufactured by Dow Corning
Toray Silicone Co., Ltd., was used as the silicone-based
surfactant expressed by the Formula (1), and SILWET 1L-720,
manufactured by Dow Corning Toray Silicone Co., Ltd., was used

as the silicone-based surfactant expressed by the Formula (2).
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was used. As the pol yoxyet hyl ene phenyl ether, the
conpound expressed by the Fornmula (5-1) was used, and
as the 10 pol yoxyet hyl ene g4 kyl phenyl ether, the
conmpound expressed by the Forrmula (6-1) was used. As
t he acetylene glycols, Surfynol 420 [nmade up of a

m xture of a plurality of conponents of the Fornula
(7) that differ in the values of s and t, with the

avemagethyakue fkiddtad@hdd Jf %]odﬂi'ﬁl"%':&%?cﬁ%%edw@y_h%ﬁlch
Products and 15 Chem cals Inc., was used, and as the

th@'ﬁ)clrp%lhea%%ulgr ‘Mf_hls X -thd 'E,BirlUfo%M“ rt?dj bpyaggng&'ﬁ‘lum,

was used e respective components

wa écoﬁgdt@r?%“c% ] gk?ﬁgeﬁdd@ét U}Ee éQHPEtalcolrE? SPACIINR
ange

oW I n 1on-ex wat er, and m X1 n

bn?cﬁéf{ g_lre n tQS %tll%(ar%alﬂaﬁ ulIeIeIat%:%rg ‘.%ﬁﬁlfésf‘ Neo@mﬂ”ﬁ g9,
ndi hI t /S2 of the t t

mags EPEed ?g&vg%???eﬁms ' O%gﬁ‘%gvgf%gﬁaﬂ Joitfetont

bl end t ht t +S
e £, D01 D s r%%ﬁ'i%é(‘% dd pebe ?‘P‘F%%’ “3leSfrving
surfactants Sl and S2 was, 48.5/1. 25 onent)
the bAPAET RPSid ghined kit Won Bravinar p‘é? hph-ispropanol

1, 3-di net hyl - 2-i mi dazol i di none 48.5 SILWET L-77 0.5
wagu@@r LA¥2bhe. Bo by vRidiy kg phenyl ether, the compound
2-am no-2-net hyl -1 -propanol 0.1 Ethyl ene oxide adduct
exXpresRil umi tthet eFornulesHEBE EH2 QD) G18e@l,5 and as the

C6H1- 7C6H40( CH2CH20O) 25H 0.5 10 Et hanol 2
polyoxyethylene alkyl phenyl ether, the compound expressed by

the Formula (6-1) was used. As the acetylene glycols, Surfynol
420 [made up of a mixture of a plurality of components of the
Formula {7) that differ in the values of sand t, with the average
value of s+t being 1.3], manufactured by Air Products and
Chemicals Inc., was used, and as the biocidal agent, Proxel
XL-2, manufactured by Zeneca Co., Ltd. was used.

The fespective components mentioned above were blended
at the propértions given below in ion~exchangedwater, and after
mixing by stirring, the mixture was filtered using a membrane
filter of Sum tomanufacture the inkjet ink. Theblendingratio
(weight ratio) S;/S; of the two types of the silicone-based
surfactants S; and S; was 5/5, and the blending ratioc (weight
ratio) P/(S:+Sz) of the polar aprotic solvent P and the
silicone-based surfactants S8; and 85 was 48.5/1.

{Component) (Parts by weight)
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Acetyl ene glycols 1 Bactericide 0.2 |on-exchanged
water 29.7 <<Exanples 20 to 23>> 15 Except setting
the blending ratio (weightsratio) S1/S2 of SILWET
L- 77, manufactured by Dow Corning Toray Silicone Co.,
Ltd. as the silicone-based surfactant expressed by the
Formula (1), and SILWETL-720, manuf act ur edby Dow
Corning Toray Silicone Co., Ltd. as the
Casbbhcbhechageshstsfaet ant expressed by the 201fFornmul a
(2) so that S1/32=4/6 (Exanple 20), S1/S2=6/4 (Exanple
1, 213 imSthPR=8L Fin{ Ex2D| @idde and S1/S2=7/3 (Exanpl e
23), the total blending amount of the two
sTSkETcpoeybased surfactants S1 and S2 to 1 parg by
wei ght, and the blending ratio (weight ratio)
stRhkPLES2)gof the polar aprotic solvent P and theg25
silicone-%ased surfactants S1 and S2 to 48.5/1, inkjet
: 52 manufactured in the same manner as in
Bl%ﬁ%ﬁp*ﬁg The above-descri bed di scharge stab?lity

2_éﬁfﬁolzQ%%kﬁ$$9{$kf$éﬁﬁ%%and the follow ng tes s, were

carried o i nks manuf actured i }he

respective. Exanples to evaluate the 5 characterjistics
BERYIPRE PREQS ST vedio s SREHE S HRES ) of the O] et

' of each Exanpl e was neasured using HWV 40V
Cé#@ﬁ&ﬁa%%ﬁﬁéﬁ by DKK- Toa Corporation. <<Print S%a?pness

Test 11>> 10 Using the sane thermal jet type inkéet
Celapketsfi(RtletHiODegk~ Jet 970Cxi, manufactured byO-
Hew ett - Packard Devel opnent Conpany, L.P.] as

Ethpaeli bed above, printing al phabetical characters of

10-poi nt by each of the inkjet inks of the Exanples
Acetylene glycols 1

Bactericide 0.2
Ton-exchanged water 29.7
<<Examples 20 to 23>>

Except setting the blending ratio (weight ratio) S$:/5;
of SILWET L-77, manufactured by Dow Corning Toray Silicone Co.,
Ltd. as the silicone-based surfactant expressed by the Formula
(1),éndSILWETLm720,manufacturedbyDowCorningToraySilicone
Co., Ltd. as the silicone-based surfactant expressed by the
Formula (2) so that $5,/S,=4/6 (Example 20), S:/S5,=6/4 (Example
21), 81/8,=3/7 (Example 22), and $:;/S,=7/3 (Example 23), the
total blending amount of the two silicone-based surfactants
S: and Sz to 1 part by weight, and the blending ratio {(weight
ratio) P/(S:+32) of the polar aprotic solvent P and the

silicone-based surfactants S; and S; to 48.5/1, inkjet inks were
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was performed on each of a glossy offset coated nedi um
with 15 a 60 gl ossiness, as neasured, by a

m cro- TRl -gross, nmanufactepged by BYK- Gardner GrbH, of
85.8 and a matted offset coated mediumwth a 60

gl ossiness, as neasured in the sanme manner, of 17.2,
and then after heating for 2 seconds using an oven
toaster at an output of 500W the prints were observed

madQfaodutbe pni theshan®NRSSnOF AHeih Nda@bld nkonas
eval uated according to the follow ng standards.

ExcefdeeabovEdgesc Weped o1 Reaased shafinlity 188t B4 drying
shar pness was eval uated extremnely good. "Good: Although

tebBEr SndmiIRe SYMB RAT RS tkhal rSoMBMIALy Jn 'C?%C%he inkjet
shar pness, the print” sharpness was eval uated as

inf 3D PP CHsplobBteloe Rt HE A0 oot 3 e
Ché-ggﬂ{:'ﬁ%y%\]{%fgtﬁf P}jehg?)?g]%/? '?Er'elstllIO\lIJVI-1 Ir |n La?l_ ? A(S EI4" r G‘mc
<<§P{Mf%#f§éT§£{k§brrrUr? g C7 x k k WWWA43 43 4-) N
The pH of the inkjet ink of each Example was measured
using HM-40V, manufactured by DKK-Toa Corporation.
<<Print Sharpness Test TI>>
Using the same thermal jet type inkjet ink printer [Desk
Jet 970Cxi, manufactured by Hewlett-Packard Development
Company, L.P.] as described above, printing alphabetical
characters of 10-point by each of the inkjet inks of the Examples
was performed on each of a glossy offset coated medium with
a 60° glossiness, as measured, by a micro-TRI-gross,

manufactured by BYK-Gardner GmbH, of 85.8° and a matted offset

coated medium with a 60° glossiness, as measured in the same

manner, of 17.2° and then after heating for 2 seconds using

an oven toaster at an output of 500W, the prints were observed
and the print sharpness of the inkjet inkwas evaluated according
to the following standards.

Excellent: Edges were expressed sharply. The print
sharpness was evaluated extremely good.

Good: Although there were some portions that somewhat

lack sharpness, the print sharpness was evaluated as reaching
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Poor: The print is not sharp, and the print sharpness

was evaluated poor.

The results of the above are shown in Table 4.
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and a silicone-based surfactant expressed by the
Formula (2) are used in conbination as the
surfactants, good printingsgan 5 be performed wth
stability on offset coated nedia of various surface
states of a wide range fromglossy to nmatted.
Conparison of the Exanples shows that the bl ending
ratio (weight ratio) S1/S2 of the two silicone-based

sur fried arlisn18t 88¢ B2ams1 &8 aferabby i SEhe2s8hfetohdl &hat
10 <<Exanpl e 24>> A carbon bl ack di spersion [ Caboj et

wh380z SBNHAE-WREDYurEaROLN U NOF L éé’cﬁ]’bycgﬁﬁoﬁ%’}r%fla (1

group nodified, aqueous dispersion, 15 wel

ango4 | éjﬁﬂlm%@%d Qe %Bﬁ:egggdlb\y\eth%tForij_az (2)

3-di net hyl - 2-1 m dazol 1 di none ecul ar

arddu 004 I 'd“%o%&ﬂ%tléé%%@hew%@ag% ta%%éu S?ggl%]ﬁ_?ﬁg can

aprotic sol vent e sur

bey u%%?ﬁ% asé%y§§§ ac ag? ex%ﬁ%%éggoatﬁgtﬂ%éﬁ%ﬁﬁhwgrlous
d.. An.et h d dd di
su§f§%<r:§%2c %féhoweeﬁ SRR lof e He it S ) crpagison
o i A s R 261 %ﬁggﬁ%ﬁéﬁf&ﬁf@w@m
[ esi an al kali-soluble acrylic resin [ NeoCryl B-817,
14%4&?51&%1«'@& C%lbé‘sﬁldrﬁl%ré’%ﬁcwfgﬁh%l%%ﬁagéprEferably

nol ecul ar wei ght Mwv 23, 000] was used, and as the
S147e51%¢ 4s tBstidfce for dissol ving 25 the bi nder resin in

the inkjet ink, 2-am no-2-nethyl-I|-propanol 56 was
<<Ezamplas24m2 pol yoxyet hyl ene phenyl ether, the

compound expressed by the Formula (5-1) was used, and

as thearpohylokyek i spree sdldky [[Cphengt 20bemarmitactured by

conpound expressed by the Formula (6-1) was used. As
Cabpe aCerpdeabighycobarbSuyiyaol gbodp0 hwadeiug, of agueous

m xture of a plurality of conmponents of the
dispersion, 15 weight % of solids] was used as the pigment,
and 1, 3-dimethyl-2-imidazolidinone [molecular weight: 114.2,
boiling point: 225.5°C] was used as the polar aprotic solvent.
As the surfactant, Surflon S-111N, manufactured by Seimi
Chemical Co., Ltd. as a fluorine-based surfactant expressed
by the Formula (3) was used.

An ethylene oxide adduct of sodium citrate with which
the p in the Formula (4) is 6 and all of M! to M® are sodium
was used as the ethylene oxide adduct of organic acid. As the
binder resin, an alkali-soluble acrylic resin [NeoCryl B-817,
manufactured by Avecia Limited, weight averagemolecular weight

Mw: 23,000] was used, and as the basic substance for dissoclving

thebinder resininthe inkjet ink, 2-amino-2-methyl-1-propanol
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Formula (7) that differ in the values of s and t, with
the average value of s+t being 1.3], nmanufactured by
Air Products and Chemical sé6lnc., was used, and as the
bi oci dal agent, Proxel XL-2, manufactured by Zeneca
Co., Ltd. was used. 10 The respective conponents

nmenti oned above were blended at the proportions given
bel ow i n i on-exchanged water, and after m xing by

wastused ng Ast I‘fthenpdlyldjﬁyé\aﬁyiehé e5186h B i dither MBIHY @BRpound
filter of 5limto manufacture the inkjet ink. The

expressedg Bt ithe (woirghllar atbo) )P/ fa6f t&eapolafd as the
aprotic solvent P and the 15 quorine based surfact ant

1 gbkesthyeesOMIARANEhERY PUEFT Fel 3
po(%,:on%gne%t()a (Pa?‘?g %y \/\gl gJ{ éaLan}l:r bo%éb %%ﬁ&%%s%zersg%dnb

thé@‘orilﬁu&ad[ foihyrbs%ééﬂ dazal¢ ﬂ%%@:@%y&%n@ %%&f&l%gffmol

Bi nder resin 1 -am no- 2- yl -1 =propa

MO P SIS S B0er

Fo%n egh%%hﬁgﬂﬂf(gfq_fgé%gergiuégxc%agt | dels:;gl %kbe? average

anged wa anple >§l
va %géfgeggas%ggéﬂ éfgﬁ%ﬁﬁgﬂﬁﬁglll kY ﬁe?ﬁﬂ?FcFﬁeand
egrlbf%%%ggbclr: s,telrﬁasi(gwel ,t arn%f Ia%) E/ergfoctlglgl glgglr'lt Proxel
XL-2, manufactured by Zeneca Co., Ltd. was used.

The respective components mentioned above were blended
at the proportions givenbelow in ion-exchangedwater, and after
mixing by stirring, the mixture was filtered using a membrane
filter of 5um tomanufacture the inkjet ink. The blendingratio
(weight ratio)} P/F of the polar aprotic solvent P and the
fluorine-based surfactant (effective component in Surflon

S-111N) F was 67.4/1.

(Component) (Parts by weight)
Carbon black dispersion 15

1, 3-dimethyl-2-imidazolidinone 48.5
S-111N 2.4
Binder resin 1
2-amino-2-methyl-1-propanol 0.1
Ethylene oxide adduct of sodium citrate 0.5

CeHs0 (CH,CH,0) gH 0.5

CgH17CgH,0 (CH2CH,0) 25H 0.5
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the fluorine-based surfactant F to 95.1/1, and the
anount of 10 the ion-exchanged water to 29.0 parts by
wei ght, an inkjet ink was smnufactured in the sane
manner as in Exanple 1. <<Exanple 26>> Except setting
t he amount of Surflon S-111N as the fluorine-based
surfactant to 1.5 parts by weight, the blending 15
ratio (weight ratio) P/F of the polar aprotic sol vent
EtRaawrd the fluorine-based surfactant F to 107.8/k1, and
t he anmbunt of the ion-exchanged water to 29.2 parts
Acbyyweh@hgly@algnkjet ink was manufactured in tthe sane
manner as I n Exanple 1. <<Exanple 27>> 20 Except
Bagektikgdehe amount of Surflon S-111N as the .
fluorine-based surfactant to 3.5 parts by weight, the
Iohlerdhagdgehal/h@etei ght ratio) P/F of the polap 5
aprotic solvent P and the fluorine-based surfactant F
12/ nd the amount of the ion-exchanged water
<<Fga%%}% %g??s by weight, an inkjet ink 25 was

man ed_Lp.the same er _as Jn Exanpl e 58
<<E>lié1}?r§p%ﬂ§ Zggjggffége&t%%se Wﬁ]gt t ﬁg as:lf’&ﬁgmofé gbﬁl}] offS the
S-111N as the fluorine-b surfactant, to 3.8 rts,.
R o b R £0r bt | BCheL Gheiaiito) C67 B igcing
he pol ar, aprotic solvent P and 5 the fluorine-based
raLdPr JUPAHRE FERbLab Of T OBnths P TORIGHAC (SR vent © and
i opn- exchanged water to 26.9 parts_by weight, an inkjet
thp kL UGB G (I EEAF RR R SAmESminer 388 e BEaRite of
1. The above-described discharge stability test I,
thgripnexehangedmaten ke Thdt passs besteightneps aki¢dnk
out on the inkjet 10 inks manufactured in the
vageBpebfagbuERdnpnesheosanal nareer haschar Bsawpistles of

the inks. The results are shown in Table
<<Example 26>>

Except setting the amount of Surflon S$-111N as the
fluorine-based surfactant to 1.5 parts by weight, the blending
ratio (weight ratio) P/F of the polar aprotic solvent P and
the fluorine-based surfactant F to 107.8/1, and the amount of
the ion-exchanged water to 29.2 parts by weight, an inkjet ink
was manufactured in the same manner as in Example 1.
<<Example 27>>

Except setting the amount of Surflon S-111N as the
fluorine-based surfactant to 3.5 parts by weight, the blending
ratio (weight ratio) P/F of the polar aprotic solvent P and
the fluorine-based surfactant F to 46.2/1, and the amount of
the ion-exchanged water to 27.2 parts by weight, an inkjet ink

was manufactured in the same manner as in Example 1.
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<<Example 28>>

Except setting the amount of Surflon S-111N as the
fluorine-based surfactant to 3.8 parts by weight, the blending
ratio (weight ratio) P/F of the polar aprotic solvent P and
the fluorine-based surfactant F to 42.5/1, and the amount of
the ion-exchanged water to 26.9 parts by weight, an inkjet ink
was manufactured in the same manner as in Example 1.

The above-described discharge stability test I, drying
test,andprintsharpnesstestIE[werecarriedoutcnltheinkjet
inks manufactured in the respective Examples to evaluate the
characteristics of the inks. The results are shown in Table

5.
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ari 0sd ~4'ri 4 (1) HOONUa + P. -i Hro

Oro nCOU UHro H60 The results for Exanples

24 to 28 in the Tabl e show&bhat when a fl uorine-based

surfactant expressed by the Formula (3) is used as

the surfactant, good printing can be perfornmed wth

stability on offset coated nedia of various surface

states of 5 a wide range fromglossy to matt ed.

Conpéhré gersudft st ler Beammb bss hows28 hat thkeThbtaditngw that

ratio (weight ratio) P/F of the polar aprotic solvent
whenand Ivve ifflerdraseet basédcsant astpndsded Hy phefmsahlda (3)

such that P/ F=45/1 to 100/1. <<Exanple 29>> 10 Except

isussen alshehs agter Bt Olgodnpel yt 1188 Z4Be ght r f SMREREGR th
nol ecul ar wei ght Mv 1, 700), manufactured by Johnson

stEbiyirey &OrqFrIid eBatas h88iRId¥WQhriesisNsudRab8ki®ltes of
ink was nmanufactured in the sane manner as in Exanple

a e FalY8MH & 8033sy to matted. Comparison of the Examples

shows that the blending ratio (weight ratio) P/F of the polar

aprotic solvent P and the fluorine-based surfactant F is

preferably such that P/F=45/1 to 100/1.

<<Example 29>>

Except using the same amount of Johncryl 682 (weight
average molecular weight Mw: 1,700), manufactured by Johnson
Polymer Corporation, as the binder resin, an inkjet ink was
manufactured in the same manner as in Example 24.
<<Example 30>>

Except using the same amount of Johncryl 586 (weight
average molecular weight Mw: 4,600), manufactured by Johnson
Polymer Corporation, as the binder resin, an inkjet ink was
manufactured in the same manner as in Example 24.

The above-described discharge stability test I, drying
test, print sharpness test II, and the following test were
carried out on the inkjet inks manufactured in the respective
Examples to evaluate the characteristics of the inks.
<<Discharge Stability Test II>>

Each of the inkjet inks of the Examples and Comparative

Examples was filled into an empty black ink cartridge [Part
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15 Except using the sane anmount of Johncryl 586
(wei ght average nol ecul ar wei ght Mv 4, 600),
manuf act ured by Johnson Pdlyner Corporation, as the
bi nder resin, an inkjet ink was manufactured in the
same manner as in Exanple 24. The above-descri bed
di scharge stability test I, drying 20 test, print
sharpness test |1, and the follow ng test were
Nogar p1eddhut mamufectukgdt bynkewhatit aBhakeddi mdved opment
respective Exanples to evaluate the characteristics
Coupanlye 1L.nRs] febDaschargel Skeabtypeyinlesdt ihkx>pEastepf[Desk
the inkjet inks of the Exanples and Conparative 25
JeExeitpl emanasatthred bylow bt enpd vkt @okvienkpsaht dddgny,
[Part 61 No. 51645A, manufactured by Hewl ett-Packard

L.Pevel apdeplr in®dMRAMAs lpdtform@d.a hehmlrdedt 4R ng the
inkjet ink printer [Desk Jet 6127, manufactured by

priigeket t nPackasdeDeMel,RPAEMEhEPARY; s tot det18MEd to the

printing was performed. Then after leaving the 5

hoRk pB £t 1dh anst @& rdy M CQ é hﬁ%&?@%d’ o P miﬁﬁt‘é@e%olld

to the honme position an e noz are uncapped
of dcm x lcm was

xR e iy r%’ﬁtegﬁ%gmea Lol 2abl siticn e
gl%@%ye?%gegbs%hveg)rl%n?etageclgelﬁc 55 vg L%bhl%ﬁey dOJ.fsctl'Ha?cge

was evalua accor

oW N ndar | ent: ints were .seen at

stgBrIRY e’ %%ﬁ L S R L R Tt
£ Egstartlnﬂ g |nt|ng was eval uated extrenely good.
°Go8Y Al £hel 8ﬁ fSi'nts were seen slightly at initia

15 portions of the solid print, solid printing wthout

f ai MWL e ot ARt £ W@rr@aﬁ?%’fl atTRé Lt ERgreelid print.

stablllty after restarting of printing was eval uated
Th §sqﬁﬁﬁﬁﬁqﬁfeﬁEﬁ%%%¥Ehlafter restarting of printing was

evaluated extremely good.

Good: Although faints were seen slightly at initial
portions of the solid print, solid printing without faints was
performed thereafter. The discharge stability after
restarting of printing was evaluated as reaching a practical
level.

Poor: Faints were seen across the entire solid print.
The discharge stability after restarting of printing was
evaluated poor.

The results of the above are shown in Table 6.



| evel . Poor: Faints were seen across the entire solid
print. 20 The discharge stability after restarting of
printing was eval uated poa. The results of the above
are shown in Table 6. 62 +) 1) -P+) NL O0) .0 a)
O a Od, Or-I OHri rl ~.) ¢ Wrl OHTrl rl N
ri cUUUUUawwww roN4) 4 43 4) x NL O\
O00) 0) 0)a) ) Orirl HHr dNrlrl HHHNTI
.. 0(1) 000 r~r-l UUUUU WWWW 43 V) rl
HHowGHICO4 4] >1 >1 >1 HJ-) 43 0 .rj o 14 ri

Ski Hroro OU H+) S4 mo AroUis: r O04 N~+) -
OC4-1'1 CNWU

30
114.2
48
67.4/1
4,600
Good

Example

29
114.2
48
67.4/1
1,700
Excellent | Excellent

Excellent
Excellent | Excellent

(wt%)
Glossy | Excellent | Excellent
Matted | Excellent | Excellent

Molecular welght
Drying property

P/F

Molecular weight Mw of the binder resin
Discharge stability I

Discharge stability II

Content proportion
Print sharpness
II

Polar aprotic
solvent P

Characteristids

[Table 6]
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The results for Exanples 29 and 30 in the Table show
that, in an inkjet ink used in an inkjet printer of a
type with which the operation of returning the head
to the home position is performed manually, the use
of aTle mgsnlitestor Wixaimpd ewe? glindS3 Gnder age Taviecshaw that,
~weight Mv of 1,000 to 3,000 is preferable
in an inkjet ink used in an inkjet printer of a type with which

the operation of returning the head to the home position is
performed manually, the use of a binder resin with a weight
average molecular weight Mw of 1,000 to 3,000 is preferable

for preventing faints and other print defects.
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WHAT IS CLAIMED IS: 1. An inkjet ink conprising: a
pi gment; water; a surfactaft; and a polar aprotic
sol vent having a nol ecul ar weight of 40 to 130,
wherein the content proportion of the polar aprotic 5
solvent is 40 to 75 weight % 2. The inkjet ink
according to Caim1l1, wherein a boiling point of the
WHAB| 3F GpRBMER E8kvent is 150 to 250C. 3. The inkjet
ink according to Caim1, wherein the polar aprotic
1. sAwvdmkjies ank| eamprinind ypepoimentyenitse} eckaedrbeeant;
the group 10 consisting of
and, 3-pb heet My r@: i o slerodritdinionigg a molecular weight of 40
N- et hyl - 2- pyrrol i done, 2-pyrrolidone, formam de,
toNtB@f hythdos tmniise, cdhterti PRtdpdftaom@fdehe polar aprotic
N, N- di et hyl propi onam de, and y-butyrol actone. 4. e
solvkpetisnkoacgordi pgigee Gaim1l, wherein the
surfactant 15 is a surfactant having a dynam c

2. Coteachk308li8108 2360 2hig RS CcIRIR 1t in 3 boiE -
i nkj et i%k gbcorﬁing togCIain14, WE@?@%%H%E&@ﬂTEngp01nt

orSLFAER qiotes Lhpanm broorulorigns and o
i i 1] = b d,.20 .
s LR (R B, LSRR frqtar gprovic
ant

[ im 1., wh [ h f :
o LRt A e S S S8R s W H S melmou

1 Chem cal Fornula 1] .6 - CH3, H3C-Si -0
corgsi:gﬁz igCHS (1) o) i RI ] ;(, T 1me%l—2—1m1dazolld1none,
N-methyl-2-pyrrolidone, 2-pyrrolidone, formamide,
N-methylformamide, N,N-dimethylformamide,

N,N-diethylpropionamide, and y-butyrolactone.

4. The inkjet ink according to Claim 1, wherein the surfactant
is a surfactant having a dynamic contact angle at 23°C of no
more than 20°,

5. The inkjet ink according to Claim 4, wherein the surfactant
is a silicone-based surfactant, ahd a blending ratio (weight

ratio) P/S of the polar aprotic solvent P and the silicone-based
surfactant S is P/S=45/1 to 70/1.

6. TheinkjetinkaccordingtoClaiml, whereinasthe surfactant,
a silicone-based surfactant S; expressed by the Formula (1):

[Chemical Formula 1]
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[where R indicates a polyal kyl ene oxi de chain
containing at |east one or nore ethyl ene oxi de groups
or propyl ene oxi de groups, 6%nd x indicates a numera
of no less than 1] 5 and a silicone-based surfactant
S2 expressed by the Formula (2) : [Chem cal Formula
2] CH3 H3GS OS R2 (2) CH3y 3 [where R2

i ndi cates a pol yal kyl ene oxi de chain containing at 10
| east one or O, et ytﬁqg oXi dgHy oups or propyl ene
oxi de groups, Jland y{indiCates & runeral of no |ess
than 1] drgCasSi i-Q i~aGiH 4 blenqggg ratio
(wei ght ratlo) fq thejt si |l i cone-ba
surfactants is“$l3 52364 to doHz7. The i nkj et ink
according to Claim®6, wherein“a blending 15 ratio

[wheekght imtic)tdy GSpoSghlalibhe solas AH IGmAvEMy at
P and the two silicone-based surfactants S1+S2 is

leBstoheS2) mé2eletHyQ o dxi e ?Hﬂﬁ psak %oﬂ%r?&&gigé @ oups,

to Cdaim1l, wherein the surfactant

Bl WoR hRe=h dss Nk, ceXPr For mul a
e e o Eer Rl ﬁ? B 1w (3)

sofieseLr AL oshes S.PUIE ol ok, WASRALRY, 1yttt

zzgtlo (weight ratio) P/F of the pol ar aprotic sol vent
and 5 the fluorine-based surfactant F is P/F=45/1

[C§Em}ggilgﬁ%gu1 ng%lnkjet ink according to Caim1,

ereln

r—

crl

HsC—Si— O_Sli R? (2)
CHgy

-3

[where R? indicates a polyalkylene oxide chain containing at
least one ormore ethylene oxide groups or propylene oxide g;:oups,
and y indicates a numeral of no less than 1]

are used in combination, and a blending ratio (weight ratio)

S1/82 of the two silicone—baséd surfactants is S1/5,=6/4 to 4/6.

7. The inkjet ink according to Claim 6, wherein a blending
ratio (weight ratio) P/ (8:;+S;}) of the polar aprotic solvent P
and the two silicone-based surfactants S;+S; is P/ (51+85)=45/1

to 70/1.

8. The inkjet ink according to Claim 1, wherein the surfactant

is a fluorine-based surfactant expressed by the Formula (3):

{Chemical Formula 3}
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surface is nodified by carboxylic groups. 11. A
printing nethod conprising the steps of: using the
inkjet ink of any one of (%inms 1 to 10 to print on a
hydr ophobi ¢ nmedium 10 and heating the hydrophobic
medi um after printing.

CmF2m+1 COONH, (3)
[where m indicates a numeral of no less than 1]
9. The inkjet ink according to Claim 8, wherein a blending
ratio (weight ratio) P/F of the polar aprotic solvent P and
the fluorine-based surfactant F is P/F=45/1 to 100/1.
10. The inkjet ink according to Claim 1, wherein the pigment
surface is modified by carboxylic groups.
11. Aprintingmethod comprising the steps of: using the inkjet
ink of any one of Claims 1 to 10 to print on a hydrophobic medium;

and heating the hydrophobic medium after printing.



