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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 an inkjet 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 with
a conventional inkjet printingnethod using an aqueous
i nkj et ink, printing P%SS@JEH%W@H on a bond paper or
ot her normal type of paper or on a specialized %fer,
t ypi ¢HIKINET é@é‘%/@h@d BRI NFPE HEFHGY i I\Ta@'bsTd“PFbifn’lg"I
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
TEGINISIATatEIRLD f ace is coated with a snoot h,
hydr ophobi ¢, and non-porous coating. Even if printing
usi The afr @spen Usivienkjien rakatespan framtecul 20 tbezmugdkjet
the coating does not absorb the aqueous inkjet ink,
ink baitakjet fénkpdinviepebhatydyopiiobl eedsiian shehcastdfifset
surface and a clear print with sharp edges cannot be
coaiiRed o, Fahliher met REG2EISL é]hﬁj@iﬂl(?_toﬂ SiyRD@phdbic media
drying property and inadequate in fixing property
usiSVER HEPOH K Nthi bl eeding occurs readily 25 when the
print 1s rubbed. Devel opnent of anew art forperformng
2 printing satisfactorily on offset coated nedia by
an inkjet printing nethod is thus being demanded. For

n inkjet printing nethod, inprovenent of the

?gf%gh%%gQEggﬁgﬁﬂ%%Qﬁbgktkgﬁa‘%é&{@%@??ﬁ%?h&ﬁ%%ﬂédﬁ%ing

an aqueous inkjet ink, printing is performed on a bond paper

f ' rinting satisfactorily on offset coated
e

or othernormal type of paper or on a specializedpaper, typically
designed to have a high ink absorbing property, etc. However,
offset coated.medié that are suitable for of fset printing are
not suited for printing using an agueous inkjet ink, because
a substrate surface ié coated with a smooth, hydrophobic; and
non-porous coating.

Even if printing using an aqueous inkjet ink is performed,
because the coating does not absorb the aqueous inkjet ink,
the inkjet ink is repelled by or bleeds on the coating surface
andaaclearprintwithsharpedgescaﬁnotbeobtained. Further,
because the print is poor in drying property and inadequate
in fixing property even upon drying, bleeding occurs readily

whentheprint is rubbed. Development of anewart forperforming
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and for this purpose, surfactant types have been

exam ned and bl ending of glycol ether or a wetting

agent, etc. , that exhibitg conpatibility with water

and yet exhibits affinity with the hydrophobic

coati ng has been proposed. For inprovenent of the 10

fixing property as well as inprovenent of the affinity

of the printed inkjet ink on the coating, blending of
pr it e e rs=aal S et o 1an walre ofdisspe csiahlcel hicader bieanninkjet

(vehicle) has al so been proposed (see, for exanple,

prifatiely daudents thiandbng ningaiddy. bel ow). 15

Conmbi ned use of water and a sol vent, having

conpali hdH £4 ¥mi N i 1\vatiely gaglgfab*abﬁ_»llmg Serdreakid tbgted
to a hydrophobic” coating,” is also considered, and the

meobi%ebearPlHQg%E ParrPct:L RoL¥EAL § stp rSHGRE R %9'6&%‘faf|i§_§uty

een” propos tent cunenf Pat ent Docunent

o IR L s ALy Pt o B cine,

Docunent  Ja n se Une a
d
ancg | ca | %u%ose’zﬁdl ';(,‘ HSQ %’ez examlﬁled an

s an ragra

0012) Pat t 3 U
o1 O S SRR S al?%s%%@@é%%‘ i S AR P ts
0009) 25 3 DI SCLOSURE OF THE ngE 1ON P L%NB T?hs%h
compa by I8 yTiE HINVEFRTORPW 8 Y 6 & y wi e

surfactants, glycol ether, mettlng agents bi nder h
hydrggihebiceeeat Inghas Q@@nkm%wp%%ﬁpoﬁém émpﬁoaaﬁl@8&s°f ghe
i nkj et inks as described in Patent Docunents 1 and
fixipng prppersyaps el tasd impdovierientdioff Feal 2affEn ey fQﬁ fhe
better printing on a surface of an offset coated
primegicuimkbhen &k presbatcoininde bdehalingnd, a siafea tsied uble
pol ar aprotic solvent described in Patent Docunent 3
or exdiiditdigoods feteebbhbetry re@in (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).

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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10 coatings that are normally used in offset coated
nmedi a, obtainnent of clear prints with sharp edges by
prevention of repulsion adAd bl eeding of the inkjet
ink on a coating surface, and inprovenent of the
drying property of the printed inkjet. ink by
absorption of the polar aprotic solvent in the
coating, 15 etc., are thus anticipated. However, wth
DIS1I®SaIREANge MHE IGVENTIEON nkj et i nk descri bed in Patent
Docunment 3, despite the inclusion of the polar
PROBUMMS acs ®ry e vEh @ vefifc tiveherenf are still
i nadequate and further inprovenment is desired. An

obj g£th of ud h e RESEHyg IsMERIdtRMHsS YA yiRIQVedBed) wetting
aqueous - 20 inkjet ink that enabl es even better

age?lt' mﬂf}gdé&nr@é!gﬁgpa%' ¢ tH'@:dé@e kAHGR c%ﬁnp@nféﬁfs ﬁ?é&lﬁgous

i'a, than conventi ona i nks, and a net hod

o 8 R a0 sk e

arel ?gﬁ%g gL&I?ngr}Lﬂ '1@ dﬂfr_ﬁgﬁlﬁ:o{o %é}%éﬂ? bAétt(gk prlntlng on

- T P PSS e
t f th I t I 40, t
oo AP e Sy 13 los.

b0|I|n p0|nt of 150 to 250C. The pol ar aprotg&
desgatpefi insPakenerRpfyrant 3 Shilie GaR BETEEAPeALtY to
selected fromthe group consisting of
coafinggi ndtdy| azZej m 1yi vegd, in offset coated media,
N- et hyl - 2- pyrrol i done, 2-pyrrolidone, formam de,
obtRimeehy Por ahaRdepr 10OTH, W idh restdwg festarrinde prevention of
N, N- di et hyl propi onam de, and y-butyrol actone. As the
repsisfiact and b e sind@ctfahhe havk gt drdy pank coedritracsurface,
angle at 23C of no nore than 20 is preferable. Al so,
andasmphevement 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 Patent Document 3, despite the
inclusion of the polar aprotic solvent, the effects thereof
are still inadequate and further improvement is desired.
An object of the present invention is to provide an agqueous
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
ink.

MEANS FOR SOLVING THE PROBLEM

The present inventionrelates toaninkjet ink for pr_inting
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surfactant, a silicone-based surfactant is preferable,
and a 15 blending ratio (weight ratio) P/S of the
pol ar aprotic solvent P ard the silicone-based
surfactant S is preferably P/S=45/1 to 70/1. An ink]
et ink according to the present invention includes: a
pi gnent; water; a surfactant; and polar aprotic
sol vent having 20 a nol ecul ar wei ght of 40 to 130,

on WhetepRobhe meeiileihc Pi@poegt ag gmént herapelrara aprdbictant ;
solvent is 40 to 75 weight % as the surfactant, a

andid ipﬁﬂ'&@: Rased isUIFcatiedtt hSviexPEesa& culli rt b%lﬁ(bln:md)lfa40
(1): [Chemcal Fornula 1] 5 CH3 CH3 CH3 H3C-Si-O Si-0O

to Sﬂ?oc"@ihﬂe@elrp'ﬂ?he] Rh ¥ reH3 b t8 IRl ddineaesad aprotic

pol yalkylene oxi de chain containing at |east one or

so 1Y, q}éwyli@%o?@q@eﬁrpyp;s or propyl ene oxi de groups,
an

I ndicates a nuneral of no less than 1] 5 and a

e kﬁQ’}:?&em Cgr%;gfcaggﬂvg?f?w%d r%g 5*@%@&3@1“
o« i o bl e s eaes A ek
16%%0555’%?5%583@52\?3%{[ ToFaked el e rggog,z%fcgpgblstmg

used in co | on, . bl endipng rati
Shec e ’t‘ﬂjed%\%fjs&r’?%%%e Jsedhyl-2"pyto1idone,
2-pyrrolidone, formamide, N-methylformamide,
N, N-dimethylformamide, N,N-diethylpropionamide, and

y-butyrolactone.

As the surfactant, a surfactant having a dynamic contact
angle ét 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 sclvent
P and the silicone-based surfactant S is preferably P/S=45/1
to 70/1.

An inkjet ink according to the present invention includes:
apigment; water; a surfactant; and polar aprotic sclvent having
amolecular weight of 40 to 130, wherein the content proportion
of the polar aprotic solvent is 40 to 75 weight %,

as the surfactant, a silicqne—based surfactant $; expressed

by the Formula (1):

fChemical Formula 1]
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surfactants is S1/S2=6/4 to 4/6. Further, a bl ending
ratio 15 (weight ratio) P/ (S1+S2) of the polar
aprotic solvent P and the tiwo sili cone-based
surfactants S1+S2 is preferably P/ (S1+S2)=45/1 to
70/1. An inkjet ink for printing on hydrophobic.nedia
conprising: a pignent; water; a surfactant; and pol ar
aprotic 20 solvent having a nol ecul ar weight of 40 to
130, wherein t 6 0 nt |pr rtion of the polar
aprotic sol verl%ﬂﬁs 4 gln_?%S vvazgl?rt % and the

surf act apl,@s AT Ouet Be- jer@C et ant ressed
by the Formul al (3): Clhelrri cal FHor rruF‘ta‘:\3 3] 5 A
CnF2m+-1000NH4 CBly [whBre m|indildat es a nuneral of no
| ess than 1]. Also, a blendiﬁﬁ ratio (weight ratio)

[wlf fe Gft iﬁgagggég a@éﬁéfk%f%fé@%xfd@%ém containing at

uori ne- sur flact-ant

= . r, . g
e G T R S B S
rintd ng nmethod accoydi to, the e i nvention

anclﬁnz’gllund%lsc?q%%ss e%%m% &u%f%bot %S“T’ng{lg{s’ ?Lk of the
resent, invention to print on, a hydrophopic di

and] 1 O THF T SRy AR TSR ERRA (3% rfind orpiLa
EFFECTS OF THE INVENTION In the inkj et ink described

2)i: Patent Document 3, an aprotic polar solvent is
contai ned at a content proportion of 5 to 40 weight %

[Chamitaledpad@iutd 2he total anpunt of the inkjet ink. 20
Exam nation by the present inventor has shown that
within this conte proportjon-range, the effect of

i ncreasi ng perneabilliity C ajcoating or other
hydr ophobi c surfacejof ah o set| coat ed
HyC—Si—10—Si—R (2)

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

are preferably used in combination, and

a blending ratio (weight ratio) S;/S; of the two silicone-based

surfactants is S.1/52=6/4 to 4/6. Further, a blending ratio

{(welght ratio) P/ (S1+S2) of the pol.ar aprotic solvent P and the

“two silicone—based surfactants S1+8, is preferably

P/ (81+82)=45/1 to 70/1.
An inkjet ink for printing on hydrophobic media
comprising: a pigment; water; a surfactant; and polar aprotic

solvent having a molecular weight of 40 to 130, wherein the
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mediumto inprove the drying property, etc., of a

print cannot be adequately obtained. 25 Al though in
order to increase the perméability into a 7 coating,
etc., a larger anopunt of a polar aprotic solvent nust

be contai ned, when a polar aprotic solvent that is

high in nolecular weight is contained at a proportion
of no less than 40 weight %wth respect to the total

con@@int rebotrite onnkjfet henko15rt Bprvkseosblyeat tihed0 to 75

inkjet ink increases and this nmay cause degradation

weightdigschangenst abi-khtyafur i BYa df 56Ha1 §e-baoBUS sAefactant
nozzl es of a head of an inkjet printer. In contrast,

_exp&%s%%%,Eﬁﬁﬁﬁﬁg Ao ary) :because anong the polar

aprotic Solvents described in Patent Docunent 3, an

chRhars 1 ¥, apAQt isg sol vent having a | ow nol ecul ar
[ mg?gﬁt of no nnﬁg than 130 is used selectively and the

content pro tipgpn t ' limted no | e t han
P o TR RTINS it resSe 2

40 wei ght % t@ with respett to a

hydr ophobj.c _surface can he increased t.q i ve t he
renhdl SPIARE IS AHGRATA AN HLAEL Lehd P P

conventiongl, case while 15 suppressing.the in se_Q

v kR0 A et et B R dod T the pSlar

di scharge stability. Thus, accordi tq the _inkjet .
aPTPRR CofSTHEETHr e8RS Mt F%H?r{b%?fggsﬁai G of 1S

present can be perfornmed on hydrophobic nedia such as
pregerabl v RAAm ey heaild0/20 | Rurhiepr exafenaRient FynpipRent

nol ecul ar wei ght of the polar aprotic solvent is
surifagiet ¢ Pedid Uegs dn Ifarax deagrounsthen a | ow

nol ecul ar wei ght polar aprotic solvent with a

nol Rcokant iegghethess adrardthg staissae phesenkj énvienkion

dries readily and tends to readily cause cl oggi ng of
incliioele?5 taleoseges erfi bads fietmozrhle$et eink dfietbenpertsent

proportion of the polar aprotic solvent is limted to
invBatiene tbhakidd wai ghhy#rophobic medium; and heating the

hydrophobic medium after printing.

EFFECTS OF THE INVENTION
IntheinkjetinkdescribedinPatentDocument3,anaprotic
polar solvent is contained at a content proportion of 5 to 40
weight % with respect to the total amount of the inkjet ink.
Examination by the present inventor has shown that within this
content proportion range, the effect of increasing permeability
into a coating or other hydrophobic surface of an offset coated
medium to improve the drying property, etc., of a print cannot

be adequately obtained.

Although in order to increase the permeability into a
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30

because when the content proportion exceeds 75 wei ght
% even if the nolecular weight of the polar aprotic
solvent is limted to no nmore than 130, the viscosity
of the inkjet ink becomes 30 high and degrades the

di scharge stability during discharge from the fine
nozzles. In the present invention, the polar aprotic
solvent preferably has a boiling point of 150 to

00325{3@, %\hen,lme_ak:@ﬁzj Egoﬂntp@ilat pOﬁk_aE:f‘@p@il:Bné saprvaritcmust
t i than 150C, the.inkjet jin [ . .
be e TS (6 1RadiTy Chuos” L BBGi NGCbf LEnBioh im
mo IraAZlas wedytrt. 1 ¥\hesnhtdiendoidtd agppoportéxaeefinn@3@sE, than
the jnkjet  .ink difficulty i.n.dryir
10 Ytashhi BB SPRT bt Eoatobr L P g el dadh e
thd wicaalsiast pfwhka ihejebolhk nghquotadeofartdhehia aay cause

ti, I t is 150.t0 .,25QC, . th bl .
Ao R B ER B A G HerTe P pA A TRy eaAC i on fine
nozZpdrdforaed aredy drfophohirkyedimrinter As a favorabl e
pol e ese .10 condition

r aprotic solvent that ts th S
Bt PRANGhs by g8 DS SUIRRT SBNERtad i BREERES gPY the
poleanspsdt hg sefl vbnddeethybed-imbPdazakinbaonent 3, an polar
N- et hyl - 2- pyrrolidone, 2-pyrrolidone, & r mam de
aprRtHs AV SPIRIE RO NG NN ARLRG G TRgaT OF no Hore than
130N B dl$ edl e Jpr il wrlafiathel taBdcynbehy rot@ed oo athdxeof is
. citgp. 15 When an f these, p Lar aproti.c solvents is
Linjsgl E0P 165 E i Hd OV itit® of PEReE Tt o AbBes SPeCt
to gaydroiaidedrifbte @i beupicréhsedaiaimprarve tiod drying
cle%r, t_ he dispgrsi%n stabiliéﬁ of the tpi%fa nt, i% %h%le
Propggtet AR PAndrs§the i AFRGVERS RONWRE I FAC LRSS Y&
supptds sdcicardhdalt die s Yy Cs €081 8¢t of 20hanghejatt A3E to
.0of no nore tgan 20 is preferaply used. Wen a..
maig At 1ggqad ?Tga%g%ygﬁﬁ%i%ﬁt acfh'éﬁgl BCEPTIARTt i the
inke%@eed% of the present invention, better printing than at
present can be performed on hydrophobic media such as offset
coated media.

In the present invention, the molecular weight of the
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 nomore 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 aboiling point of 150 to 250°C. When the boiling
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20 is used, the inkjet ink is heated even the inkjet

i nk does not wet hydrophobic surfaces adequately and
thus a clear print wth sharp edges nay not be
obt ai ned. 25 Meanwhil e, when a surfactant having a
dynam c contact 9 angle at 23C of no nore than 20 is
used, because the inkjet ink wets hydrophobic
surfaces rapidly before heating, a clear print with

pOL%tEatgzptﬁggﬁﬁa&anPStQEts%l%t As 1@}% sHsf aslornt m@/mgjet

a dynam ntact angle at 23C no nore fhan 20,
1nkad§hEbCP@§dP§299n§uiéﬁ@éQQJJﬁ%ﬁﬁjpﬁ%%us% cﬁB%g&Ebeek the

l'owering the surface tension of the inkjet  ink

nozz'I%r OVItan L hﬁﬂyge #Q%OE&OR r tcylan e%{ggeaglﬁt’ao@b bﬂ|]+%| %M&k?et

respéc to IC SuU aces W no pOSSI

of . envi.ronnent al a S f .
ink goﬁﬁﬁﬁﬁﬁw%()%ﬂi%%?%%?%f%%%gg ?angﬁgﬁggtf?ona h? drying

f act ant llent inth f Th
s St P R R

solvent P and the silicone-based surfactant S havi q @
boldgRgnPeintoRtattcaRGlératPFIEIGt SR Vitdite itthdr 269 ? 0°C
preferably P/5=45/1_ to70/1. Wen the ano nt of th
thegRPPEBRr HabelS <o & deenies! PHDEVSH §er‘fanaéntlng
because the silicone-based surfactant is excellent in
canc BRpRELBREMEY Wit MNFEORdedC ¢ sol vent, the
surfactant function of the silicone-based surfactant
beduhes fabscar ke pobar habedtbet selvenpr bhphgmepes these
wetting property of the inkjet ink with respect to
conhydiopkohiiclsastares tppy dEsoheenl(ea mdeglidtem Mregroup
t he anbunt of the silicone-based surfactant exceeds
conkhietahgve rangeoft he wet ting-¢iopenyy-dfinhdarnkjidtinone,
ink with respect to hydrophobic surfaces becones too
N-mgead.l-bherekylicriasd,ng t hezi-pkirebliidknkq bl eedfbeframéde,
heating, and a clear 25 print with sharp edges may not

. N-mBehQRtairRaehi deur t her, because 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 details are not clear, the dispersion stability of the
pigment in the inkjet ink can also be improved.

_ 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



10

15

20

25

10 a part of the excessive silicone-based surfactant
may becone rel eased and hydrol yzed to produce a
silicone nmononer that is ensoluble in water. This
silicone nononmer may undergo phase separation from
the inkjet ink and |lower the uniformty of the 5

i nkj et ink, the discharge stability during discharge
fromthe above-described fine nozzles nay degrade. In

anggi%nttaﬁa§§‘?c whien 4 he Rl eAdhngos atd @sewei gllalalel @hePiSkiet

e polar aprotic solvent P and the silicone-based

iniSHEt adt A opd b Bc SRIr 8 I3 pPaYT494 Ao k8 W din ,hg clear

above probl'ens can be 10 prevented so as to ena

pri?l\{:e il%%t ts%%rgarie'#d.é?g C%ﬁ Iﬂédr?%@éq <y, media. As the
surfactant, si |7 cone-based surfactant Si expressed
by f he .above Fornmula, (1) and si l.i caone- hased °
oGBS S AAsa bl B S K ROPA PR R ES ) TarBOBP 3 237
: referably 15 uysed in conbination. n.,these t ,
of Romeer i Aiines huetE O A e Ao L et in
comnhi nati gn ood printin an he perfor Wi, t h.eyven
thenBOREFLsP Bt PTELLBR Yt UFFTE HRH bR s Jae eI E Ink
surface states of a wide range, from gl ossy  of f set
andclgup Ry e ENE WHtH g BECRPBSE PR RIS e LR
exanpl e, by 20 m cro-TRl -gl oss, manufactured by
to ByRreahgRéFr TWBFRCEF Wbth &3 Posigak gt @ fnprégonmental
of fset coated nedia, for which the above-described 60
impgichsss nesd favomwalwby éntdripR20L sbEeRELS (PgsfhipRopREane
above-descri bed surfactants, these two types of
suldiohiaten ebbased ssunfeattartiss eprcelileata imetihe shmeoeffects.
possibility 25 to inpact the environnent in conparison
t 0 The bPe@Gibasedt 14 (wlirfactants) PAISt dbudle pdkar aprotic
silicone-based surfactant S1 expressed by the Fornula
solivbhterhirhi tseapi ExtbpEEbYsbiguMRidiag: (¥ hpeihy a dynamic

contact angle at 23°C of no more than 20° is preferably P/S=45/1
to70/1. When the amount of the silicone-basedsurfactant falls
below this range, because the silicone—base.d surfactant is
excellent in compatibility with the polar aprotic sclvent, the
surfactant function of the silicone-based surfactant beconmes
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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with respect to offset coated nedi a and ot her
hydr ophobic nedia, 5 so that good printing can be
performed on gl ossy offseticoated nedia that readily
repel s aqueous inkjet inks. However, since the
wetting property is too high, the print may bl eed on
matted offset coated nedia due to the effects of the
fi ne unevenness of the surface. 10 Meanwhil e, using

a pahe skl teenexbaseilvs Wifaicd Y -1l se e reRsathily neiebecone
Formula (1) in conbination with the silicone-based

reld¥ L LAR hpdr8XpPreased g e Eos Ml dohd)modiidyr thst is

nore suppressed in wetting property than that of S1,

#AINGn RAckhe suhiaces dlomtisdhndf sely ¢80 phase
la is prevented so 15 that good printing can be
sep%ﬁzraitﬁro@@ﬁgﬁ ihe imlfadiq férg({l é%ﬁ&‘f@he@ﬁi%o?ﬁi Idf the

e connl ned system the nding ratio (welg

. .ratd 1/ S2 .0of .the t i.li.cong- d '

e Shiey S UG B e G FRETAZERa Y Gy Bne

bthe__ ilic ne-gﬁsed 20 urfactaq% Si(;xpressed by the

SbPEFHRSE DT A4 B THhi%Y 1 “Decause t he

ef fect of inproving the wetting propert of the .

| nkFRICTHITHY + MG (HPGoRLSPARE 52T LAt IS Hcsed S
i hadequate, the inkjet ink nmay be readily repelle%,

Of%%%éeﬂéﬂ%Pr9?ﬂ$FPﬁFPH§1%%n%téﬁé&%ﬂ%ﬁ@%éWa%%%§€6 actant
medium 25 In contrast, when the anount of the

S isi pptone-badedP43=48(t feet 1 St gt pusp igis can be
Formula (2) falls below the above range, because the

pregfefieed eb 38y essiig eNenveettay propeiny orphydgephobic
inkjet ink by the silicone-based surfactant S2 becones

medimadequat e, bl eeding may occur readily, especially in
printing 5 on a matted of fset coated nedi um
Meamshidles wheiTddwardd endi ngilatonefivaisght satfaytant S;
S1/S2 of the two silicone-based surfactants is set

expebs8deb/¥Yyt @@ Babove Formula (1) and a silicone-based

insb:ll
me

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 statesof awide range, fromglossyoffset coated

media with a 60° glossiness, as measured, for example, by
micro-TRI-gloss, 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—deécribed surfactants, these two types of
éilicone—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 highier stability on hydrophobic
medi a of various surf ace states of a w de range,
fromglossy offset coated nedia to matted of f set
coated nedia, as descri bed above. By the sane reasons
as those given above for the silicone-based
surddldaetant having a dynam c contact angle at 15 23C
of no nore than 20, the blending ratio (weight ratio)

P/ (@ﬂ-ﬁ%&%@ftﬁ@%m&ﬁn@-ﬂfé’éé& Ao eentarit andekpeeb¥Bd by

silicone-based surfactants S1 and S2 is preferably

theP/E‘()‘%ilnﬁ%%) 45/ éXBQbZQ lanAsxt bemayf ﬁggﬁn&retﬁlng':%roperty

'uori ne-based surfactant expressed 0 y t he rmul a

wit Qe%é%asefg’%s gagéﬁfm%rcﬁ%l Ing YPER hobz[c m?dia,

uori ne- ur act ant expresse by t or mu

sed prlntln b rfor
so Liabis o EnetseB ke BBt Ryt it S e
varjous surface states of a wi de ran from gl oss
med&ﬁré%?tcr@& ERPR G AR e nSE <E 1%5 ovdis eegaerﬁfbeance
| pssiness is no |ess than 70 to matte
the 5T B AP A O LAH G D aBbs e Ne FPgeaT 66 on Ratted
gl ossiness is no nore than 20. Moreover, as wth the
o fRB Gy e0aBSEITORIE ST dohENBas bHCS P Ak 1Ai {ingphpnevenness
fluorine-based surfactant expressed by the Formula (3)
of ghevisgesasethe merit that there is no possibility of
i mpacting the environnent in conparison to the
PFO8: dagetl sur fasiagt sthey Hidndione rased (wigiactant S
ratio) P/F of the polar aprotic solvent P and the
explreseeidnebpasedesuFdactbat FJ s ipr efeemdbinatisst with the
P/ F=45/1 to 100/1. When the anount of the
silfilcupkei-peskasar 18- s 3¢ baplr ekaleldb pehewdmisla ahgewhich
because the effect of inproving the wetting property
is drd Bapphkiseld DK W (il property than that of S;, bleeding

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/S2 of the two silicone-based surfactants is preferably set
S1/8,=6/4 to 4/6. When the amount of the silicone-based

surfactant S; expressed by the Formula (1) falls below this

Irange, 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



10

15

20

25

fluori ne-based surfactant becones inadequate, the
inkjet ink nay be readily repelled, 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 abaove range,
not only no further effects is obtained, but also the
‘inkjet ink entrains bubbles nore readily, whereby the

surd=SeRanae, 8kaPbbsty HUEhaFHiniakal g¢ £allnenbé hew fileabove
nozzl es may degrade. Meanwhil e, when the bl ending 20

rang@l | Qe ENEEGNtnd &lARktPLS SliphAes POAGRIRPLBELE nGOb¥EPErty

and the fluorine-based surfactant F is set P/F=45/1

of Eﬂelpgﬁ'e{qﬁﬁ?bypEﬂgl§f§i§§ e DB2 PEG VAN £4-BIWk 8eBecomes
etter printing can be perforned on hydrophobic
inaﬁ%%%%teIhﬁlgg%{ﬁéﬁg&é?égg Q%%Qﬁgbnpggﬁ%&fggngJ{ finting

et 1'n erabl'y nodi*fi e y carboxylic
roups. .Th i gment_.can _14.. thereby be provided with a
on %u' %%Fg'ﬁ%&%&%hﬂqageﬁggﬁﬁpfyhand be inproved in
di spersion stahility in_the .nkjet .ink. Ln perform
or | g b ar it he Basted e iPor vt HRD FAELE) /.

hydr ophohi_.c nmedi um usi ng the above:-described inkj et
of The twp & aNg PAS SheUpraséal tenvenig o ﬁ;? g%""yf?n #g%ﬁy‘l /6
heating is preferably perforned i nmedi ately after
dueprfimt iy, SYRETEBPEAC SFfaGTc bl venbliead Pﬁ@réﬂg Bhe two
made to perneate into the hydrophobic surface of the
sildeaniendasied sier Hi¢ tant soRréd ting aan e Pea fonmeday Hth gyen
effect of inproving the drying property of 10 the

- highelj et ab ki t woerkebyr qphok iagedn ago hydrophiobs wr aek gptes

can be perforned at a printing speed substantially
of ®glideataanie t Sroprdintdngofiskay cuartrel manta aguesused offset
inkjet ink on a surface of a water-absorbing printing
coa®kiefledity RRERRRRERHIBAMIMENTS OF THE | NVENTI ON The

present invention is now descri bed.

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:+S8,) of the polar aprotic solvent P and the two
silicone-based surfactants S5; and S is preferably
P/ (S1+52)=45/1 to 70/1.

As the surfactant, a fluorine-based surfactant expressed

by the Formula (3) can also 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° tomatted
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<<l nkj et Ink>> The present invention relates to an
inkj et ink for printing on hydrophobic nedia
including: a pignent, waterz3 a surfactant, 20 and a
pol ar aprotic sol vent having a nol ecul ar wei ght of 40
to 130, wherein the content proportion of the polar
aprotic solvent is 40 to 75 weight % <Polar Aprotic
Sol vent> As the polar aprotic solvent, a solvent

off*},ae\e Ngoat BBl efdh X \:J?:LSCH"EW@EhOft}‘}Q tébéa?@-déséﬁit?&ﬁ egq°

and used fromanmong various polar aprotic solvents

glogﬁtne%% npL Q{OOdﬂgfeortrL%cebMes hWr%gi%r]'S orhslthTh€he

content proportion of I's sol vent |n1te

abdv-H Meisghty % Wi th,respect, Lo f he tgh@%a@%ﬁﬂ%% Of th%he

inkjet ink. The reasons for these are as have

£1ulG3He R POV Er ceé&gé E%@re%%g%ﬁg ?%%r?n%‘i‘ée tE§Tg6des

olar aprotic solv ing p0|n

t 250C bl d VVt d b
ehe hERLT aF b gl rea%eaﬁbésﬁ%ep%%le%liﬂa‘m& Foe e it e
I t I t ably 45 to
ol S S sy Sttt

viscosity ., of the |nkJet |nkandfurt nprOV|

n
i SR B R ey (VL BURE TR R/ EhPA THe PO1aE aprotic
above-descri bed content range, the content proportion
solgenthe pBrathapfoupeinsrbased susdpesrart ¥ E)PePé?éBFﬁ‘blY
45 to 70 weight %in consideration of suppressing the
setj RéFe4Bél o 0 M sWosnt hefameent midfj ahe Akughdne-based
further inproving the discharge stability. 15 As an
surégranmphne dfalal$ abelabl éhicl aramgpe ot becsobeerithe haffect of
neets the above conditions, at |east one type of
impsolnient 96t eetedintyr gadgwertgy oo ddnrsi shkigtofink by the
1, 3-di net hyl - 2-i m dazol i di none [ nol ecul ar wei ght:
flubi4n-bhelkeld Bgrpachbnt2Bocbids iMhdeihyte 2-41ys rialkijdandnk
[ mol ecul ar weight: 99. 1, boilingpoint:
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, whereby the discharge stability during discharge
fromthe finenozzlesmaydegrade. Meanwhile, whentheblending
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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20 202C], 2-pyrrolidone [nolecular weight: 85.1,

boi ling point: 245C], formam de [nol ecul ar wei ght: 45.
0, boilingpoint:210C, Nxethylformam de [nol ecul ar
wei ght: 59.1, boiling point: 197(C

N, N- di met hyl f or mam de [ nol ecul ar weight: 73. 1,
boiling point: 153C], N, N-di ethyl propi onam de

[ mol ecul ar weight: 25 129.2, boiling point: 195C], and

' | : ! g e I
ehole KRy P3G TR i b Ry Rbpn st pRBher g and
[ [ l. ] tant.s,: a.- ink.

ve SAPRUBLIR LY, LA U] ) A weliop o
o1 £ R EEALE0 by B SLOLAN £ oRR Do N LAREATL SoBnr

hyd%gfxobli%n 701 @m HdirRPNERRASHL SUAIACL AMed S inkjet ink
preferable. Further, en the surfactant havinga

acc?_%@lﬁ%c {PNEREL g‘%@%leﬁtatir%?&ﬁorﬂo BP{engt BN Had Sn@ is

i I'l cone-based surfactant, the blending fatio 10
p regf%g'aggl&l BRI S 1 Rfnelin & tRAh AR F2R O G n%‘iln\é;ia. nt rRe@pdilar

I cone- based surfactant S is preferably

aprBESTAYch deht/ 0hdn ashedesy iREhaROVEs TREHLAONNES! the

t he above are as have beén described already.

hydfbbRewdh d4herd Quelr 41 ddo 20 nigher BHRast £s s0tRGe ARGHS U,
15 is not limted in particular, when the dynam c

etcCONtachianghe eetekheo§ugﬁgggamhgiEhboerygﬂ@ bPBperty of

wetting property of the inkjet ink wwth respect to a

thehyAk9BhODhE, sitid Age Snd Ah G0BGArdohebaky meausingan
the inkjet 1nk to BYeed bef ore heating and a clear

| be PEFRbrMElna shann ieddesy ML uRe tabiaianed: efe@valent to

dynam c 20 contact angle at 23C is preferably no |ess

prihRaAglesihhendyRam gngond@cbuanahieids alk angle steree of
by a droplet of a 0.1% aqueous sol ution of a

a wltkbkaghabbkphia e rRaswEdARG: a substrate surface of
a stainless steel SUS 304 as neasured,

PREFERRED EMBODIMENTS OF THE INVENTION

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

The present inventionrelatestoaninkjet ink forprinting
on hydrophobic media including: 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 75 weight %.
<Polar“Aprotic Solvent>

As the polar aprotic solvent, a solvent having a molecular

weight of 40 to 130 is selected and used from among various

polar aprotic solvents that do not produce or receives hydrogen
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for exanple, using an automatic contact angle neter,
such as 25 CA-V, manufactured by Kyowa Interface

Sci ence Co., Ltd., 300nms 175 after a contact of the
droplet with the substrate surface upon dropping the
surfactant solution onto the substrate surface under

an environnent of 23C. Afine (registered trade nane)
PD-501, manufactured by 5 Nissin Chenical I|ndustry

1or: ; thbdoont AR BEoELLEdAS (3N RXATRLE vell 347 34REARKCLo

surfactant t hat e above condi fions

40 E§U7"Ef %&aﬂ& d hat'mréggéeklt% thBke &CLP ﬂLonLﬂltt 8ranft hekiet

di ment o sent 1 nvention, e comnbi nati on

1nk°f @h%' £é§9@§sb@§@cthés% %%fégt @ee@we%%%%&yaw%e

~Formula (1) [Chem cal Formul a

Furdihid? , Shs Ws d ) be $Hb Rle Xcb3p é@a{:\’mﬁf@t% écﬂ‘i}é}fﬁé ﬁ%v@ng

polyalkylene oxi de chain contalnlng at least one or

a bARLengt byl £he OXisde+gr oups: 9k p&@@ﬂsng Pxéde GrURS: the
) an

and x indicates a nuneral of no less t 1] and a
aboiid-ideone-ibasefosvichaat-ant i §8t emcfésec%é)yndlf&ﬁqmbaght

(2) : 20 [Chemi cal Fornmula 5] CH3 HWCS OS R2 (2)
of €H3 Yodar| whebeiR2 slorlezlrle@@t es aspakyahkyl erefiallay 45 to
chai n contal ni ng at | east one or nore ethyl ene

llﬂﬂﬂ6@n§i@@?§t@6n@EQQ@§¥E%§Hﬂ@€h@&9@&%a§§%fthev1sc051ty
of the inkjet ink and further improving the discharge stability.

Further, within the above~-described content range, the content

- proportionofthepolaraproticsolvent isespeciallypreferably

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
{molecular weight: 114.2, boiling point: 225.5°C},
N-methyl-2-pyrrolidone [molecularweight: 92.1, boilingpoint:
202°C], 2-pyrrolidone [molecular weight: 85.1, boiling point:
245°C1, formamide [molecularweight: 45.0, boilingpoint: 210°C],
N-methylformamide [molecular weight: 59.1, boiling point:
197°C], N,N-dimethylformamide [molecular weight: 73.1, boiling
point: 153°C], N,N-diethylpropionamide [molecular weight:

129.2, boiling point: 195°C], and y-butyrolactone [molecular



10

15

20

25

and y indicates a nuneral of no less than 1] are used
in conbination as the surfactant. In this conbination,
it is necessary that the hleending ratio (weight
rati o) S1/S2 of the two silicone-based surfactants 5
I's S1/S2=6/4to04/6. Further, the blending ratio (weight
rati o) P/(SI+S2) of the polar aprotic solvent P and
the two silicone-based surfactants S1 and S2 is
.preferably P/ (S1+S2) =45/1 to 70/ 1. The.reasons for
Welﬁﬁé§e8gréf a&°R élgbé’é’ﬁ“tdegé)f*%%dc%o%. C315°Qr LWET
L-77, manufactured by Dow Corning Toray Silicone Co.

- <surfpc§ant gp_ 643, manufactured byShin-Etsu Chenica

Co.,Ltd. , etc., can be cited as_favorabl e exanpl es
ofHﬂﬁﬁ%i#h%dﬁétaa§é§m%ﬁﬁw%&ﬁ%ﬁ&l%xb@%@%e%UB§a$§%ntsr a
Formula (1) . SILWET L-720, nanufactured by Dow
sursehinng Fovapase| fxemelccontaet angke L ¥5°6 pédnasmare
favorabl e exanple of the silicone-based surfactant
thaaxp?@ssianl e faealrbe mis atlfQ) suThecpanbt the # nkpefachgnt
usi ng the above two types of silicone-based
havéngf acdamsi¢ ncenbdihanore iad PRéCepabhy maew udtasd 2406, a
7.3 to 7.7. Wien the pH falls outside this range, 20
silthensibiesedeshafedtsotf ast pmefexpbéssedFbythhe, Fehenl ahe
(1) wundergoes change with tinme and in particular, the
surfietthng hpvapgr bydphamhe cokjaet amklevdth 23¥€pedt nbomare
gl ossy offset coated medium nmay degrade. Further, if
thahhe0opH ¢ sa | €551 ¢had-HaSed Whehfadbent pkikeé bbkndsng ratio
conbined wth a binder resin which is 25 essentially
(weh ga6l whke o)n mad esf ange | soseleabirveliy sl ik d8d the
an al kal i ne aqueous sol ution having a basi c substance

sildbsaelugdedt berehpthAt i RO¥LERRaWALeP/5L3E 3t AW E 00l as
the print, it-may not be possible to dissolve the

desBirDdel EESLA.I nhberd ket #K st actafd las hAve been
sul tabl e basi ¢ substance can be added to

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 inkijet 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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5 adjust the pH of the inkjet ink to fall within the
above-described range. <Surfactant 111> In an inkjet
i nk according to still another enbodi ment of the
present invention, a fluorine-based surfactant
expressed 10 by the Formula (3): [Chemical Fornula 6]
CnF2mt1COONH4 (3) [where mindicates a nuneral of no
| ess than 1] is used as the surfactant. The reasons

aft%qr fat Qbﬁ Qc[:@ @Sdlf“&[glg@% e%gei %%ﬁf@ké?@déﬁrface upon

reg| ered de name 1 manuf act ur ed
@plrﬁﬁﬂﬁe B LA a0 solldtd.on Gt PeHE R stTate surface
avorabl e exanple of the fluorine-based surfactant
undexpreas sady yorineen tFarmA #C(.3) The Surflon 5-111Nis a
solution in which a mxture of. a main 20 conponent

wi t RLAEPR (ReIFeFREFE fB3domananditiGh mamfmarured by

10 or 12.ar sol in xed,.sol v
s gD BRI o3 T8 Eal i LED - anafrres Eonedh e s in Srrogpe
of N ARG, COMNOMALL ¢ At tﬂl’?at?frﬁe?&tt_é V€h& ORORENtoh&i B0ons .
wei ght % <Pigment> 25 As the pignent, any inorganic
<Swarfthcgrardr gt ¢ pigment that is normally used in
[ inks for inkjet can be used. As 20 exanples of

Kj
i ﬂo{[@a?ﬁlolrﬁflﬁ%ﬁtr’sk aGRETEANADER 2YPERCAMDIRPEPReRT (#h the

i de, .i.ron,oxi de, nd othg t c oun
pr%%%}{ & Vqulonﬁanu Sct ure l%a andﬁﬁpnet%E fagﬂﬁwbased

- sur@a‘?ﬁ'grﬁ.‘:tsln%tx@%’ssfe@r 'Eﬁg%hen@*dl@fﬂllé herynal et hod,

etc., can be C|te exanpl es of organic pi gnent s,

e anong azo pignents (including azo
[c#%ﬁ%é%i Fﬁg éfgzo plgnents condensed azo

plgnents and chelat azo |gnents) pol ycyclic
HsC— S|-— {SI Sl—- CH3 (1)

[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 3; expressed by the Formula
(2):

[Chemical Formula 5]

HyC—8i~-0-Si -R? (2)
CHz|y |

3

[where R? indicates a polyalkylene oxide chain containing at

least one ormore ethylene oxide groups or propylene oxide groups,
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pi gments (for exanple, phthal ocyani ne pignents,

peryl ene pignents, perinone pignments, anthraqui none
pi gnents, 10 qui nacri done p&gnents, dioxazine

pi gnments, thioindigo pignents, isoindolinone
pignents, quinopht hal one pignents, etc.), dye

chel ates (for exanple, basic dye chel ates, acidic dye
chel ates, etc.), nitro pignents, nitroso pignents,
aniline black et c. can_be cited. 15 fe0|f|c

anc%)&én"d}cgé:atﬁe%/é} I%Wepqaglné?ﬁ N9 g sietEmn 111 pi gnent
are 1 Q_{El, co}r%g ‘:’I%S ﬁ@:?%fétf,ér‘f% exanpl es of
nclude

a’ p|gnen gnen Red 122, 202,
and 20 speC|f|c exanples of cyan t.s . hnc :
F bﬁe%?m%# ﬁ%HB %ndls ess r Ipﬁgt th%lkﬁg% ing

specitic exanp
[ t d t 20 Bl ack
rat&&iw#é&é@%ﬁ# SHohhE i P02 K s factancs
t, O 36 d 43, | f |
i Gy B o HoAT 6| RAFGRBE CETE b PRGHLAY Carden 7 Lot 5610

etc. One or nore types of pignents_may be_ used
P/ SaéSedi rRf t $ha heo ﬁ@Forapyﬁéléf BAEVERK] e 131 e two
content proportion of 25 the pignment is preferab&y
silg.conerigraki gRtrfaatehteespict 88421 Szt helg ot @Mreferably
anount of the inkjet ink. The surface of the pignment
P/ (R +pebf &b Ablop AbdiLti ethansadtass Rpdr oph$e iaregreupave been
i ntroduced thereon to provide the pignment wth
dedopdtephidbamidy and i nprove its dispersion stability in
5 the inkjet ink. Exanples of hydrophilic groups to be

i nt podweedL- DN, thesiadtwesd ofy Dbe Pogneng Tyray Silicone
nodi fication include carboxylic groups, sulf onic

Co .9 oS, Ket-64 3Ca{haxeH d i S OUPSHnS msechéhiyal Co., Ltd. ,
preferable. Wiereas a pignent that is nodified by

etSUl £QRIKe AP s B399 a1l aphihé %'J.tl)icﬂﬁié—lb%sed
such that the 10 dlsper5|on stability in the inkjet

sufa %@rgkggtegg th@pp fx%ntFofrElYfé‘t' @ .t hagrgpREaimsy 2o,

arge ano ar aprotic

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—baséd surfactants in combination 1is 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 to aglossyoffset coated
medium may degrade. Further, if the pH is less than 7.3, when
the inkjet ink 1s combined with a binder resin which is

essentially insoluble in water and is selectively soluble in
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sol vent as described above may becone poor, a pignent
that is provided with suitable hydrophilicity by
nodi fication by carboxyli&2groups is excellent in

di spersion stability, 15 especially in the inkjet ink
according to the present invention. The pignent is
preferably used in the manufacture of the inkjet ink
in a state of a pigment dispersion in which the

an B @ARRhLe dq%e@u%o§5§ﬁglbﬂ h“é@tﬁfg ér'%'a@gcasﬁgsstp&{éé B9 ssolved

agent. In dition to the respective conponents

thdesal 'tb)eq_mﬁl;?%\(r% thgowé{?@r' Pgéfgtéﬂge a&f:q{l{g 2% trﬂ: ,t '1% may

pr esent i nvention rray contain an eth y ene

not2@dusbs 8fH 8o 9@%'5%1%' ghandi i der-Lampopet s 1&]93@?1nk
descri bed bel ow. <Ethyl ene Oxi de Adduct of OrganiC

satAd e B MBKI n@ anieblylkenesax dgpadduel ehnaeO0LYRRIL to
acid 25 salt contained in an inkjet ink, the

ad diSChRé gg o3t @l hhk?e@flrﬂ@to tthe 1hikjratn tl‘f'i‘a%@'@eb%escrlbed
I nproved, especially in a thermal jet (registered

rardeiade nane) type inkjet printer. Although the reasons
are not clear, it is considered that when in a

<surd®eidming etritype inkjet printer, an inkjet ink is 5
heated instantaneously to a high tenperature

( apphoxn Matle] ot 4Q0C)acddiriahpves desani bedteklykeR@diment
oxi de adduct of an organic acid salt tends to becone

of itlsprbeenentrrdrite il & FA@0H1 Heh® RIUNBIRE f 2 S0a @S eb®ressed -
prevent the destruction of the dispersion stability

by ahd Fmiugrent3)t:hereby to contribute to the di spersion
stability. 10 Exanples of the ethyl ene oxide adduct of

[Chielrdl cerlgamirendei ¢] salt include conpounds, in whi ch
- et hyl ene oxi dﬁmj_s k&f’ﬁ(ﬁ& to sodium ig pot assi um
salts, and ot Zm Iﬂ salts nnnnlun1salts
of various nono- to tri-carboxylic acids, such as
[wheirtr inc iaeiidat@lsucomtnaaci d,of atd ard€s aghgh 1pctic
acid, 15 Dmalic acid, L-malic acid, etc.
is used as the surfactant. 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
alcohel 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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In particular, in ternms of inproving the discharge
stability of the inkjet ink, at |east one type of

conmpound, sel ected from t he® group consi sting of

et hyl ene oxi de adducts of alkali netal salts of

citric acid, such as sodiumcitrate 20 and potassi um

citrate, and ethyl ene oxide adducts of anmoni um

citrate that are expressed by a Forrmula (4): [Chenica
eFompit 8 oF] 1 1CHAF GO gt QEHR Grd) & OnEreQe£ 4hong titanium

CH2- OOOM 23 [where ML, M2, and MB may be the sane or
oxage diififcer pxiieh Fat bt hierdineah i RgprgRdindB, Betasshdblack,

or other alkali netal, the anmonium group, or
m@@@ﬁ@@ﬁwme®byamnwwmmbtabﬁ(ﬁudﬂas&&mﬁﬁﬁbt&@thaélQ%&%ace

hydrogen at the sane tine, and n indicates a nuneral
m@h@@mqhqmazfe]meishqw,efetabj ecal sOnNpDLBE. i n the above

Fornﬁla Wi th MM|:$ the n exceeds 28 may |ower the
di schEr e 187 (95t QTERILRPI FRERES | K HPT PAEE caibery among

f_the inkjet ink or by separating 10 in

~_the VISCOSIt%V?
23h TG g ragacialesel Lbbbiuplenawet eigments,

The content proportion of the above conpound is
CHETEShR 50 @ipmedt 5. andetiyhta Yechadomorgmantad ey abllyc@clic
3to 3. 0 wight %with respect to the total anount

Pigmenie i hkpet sxekphenphhbatonyentnepropmidiies, | perylene
bel ow this range, the above-described effects 15 of

pi@mﬁp@ﬂnm)pheidbsehammgmﬁnﬁ&Jitﬁn&hﬂd@hﬂd&ﬁéﬂ bAkments,
provided by the containing of the conpound nay be

quinadeqdane.p WemthedioRakent pRyaRef!s, %%ﬁ@@ﬁ@o b'&‘aments ;
above range, clogging of the nozzles, etc.

iso¢adplinone pigments, quinophthalone plgments, etc.), dye

chelates(forexample,basicdyechelates,acidicdyechelates,

etc.), nitropigments,nitrosopigments,anilineblack,etc.,

can be cited.

Specificexamples of yellow pigments include C. I. Pigment
Yellow 74, 109, 110, and 138, specific examples of magenta
pigments include C. I. Pigment Red 122, 202, and 209, specific
examples of cyan pigments include C. T. 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.

PigmentOrange36and43,andspecificexamplesofgreenpigments

_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

o

the pigment is preferably 0.1 to 30 weight % with respect to
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<Pol yoxyet hyl ene Phenyl Ether and Pol yoxyet hyl ene

Al kyl Phenyl 20 Ether> Wen the inkjet ink is nade to

contain at |east one type 2bf conpound sel ected from

t he group consisting of pol yoxyethyl ene phenyl

ethers, expressed by the Formula (5): [Chem ca

Formula 8] 24 & (CH2CH20)pH (5) [where p indicates a

nuneral from3 to 28] and pol yoxyet hyl ene al kyl phenyl
thetiets] axpressed tye thekjdorimika (6): 5 [ Cheni cal

Formula 9] 3 R G~ 0-(CH2CH20)rH (6) V [where R3

i ndiTbat esréincal k¥l theoppgwehh &8st priédGecabhgnsmodidied and

indicates a nuneral from3 to 28] the function of the
hasbpideedlsT ¢ hedupishit wreitd dehaddys tt ogfro i OF Bapigment

acid salt is aided and the discharge stability of the
witikjyelr dpHs llisc tthereRy e d tutiRefe r Midrh fehes@ ity in

conpounds, the reason why the p in the Formula (5)
theeXRELeScHng .t hEXQQEY@_&b%tﬁVé%Pff@EjkoﬁbQQfo bé introduced

preferably 3 to 28 is because a compound for which

on tRE sk rfrallks: Hhéggﬁgéﬁle?h% B# hol@de a'@é%e%ﬁ gfgﬁg lé@ltrﬁoixg}l ic

the effect of ai unction of the ethylene
T e W R e B e PR PRsVass e ine e s Bapecdad Ly
prefhr i nolBesras S RACOFEE.IPE) 4 PREUrRTeEY RRISPRLC
or Bl SSRTRA AR, ATl R e 1 GRS ene
dis%%lr):/s%)é%eépgklagfftghienngllneeitnhkejret 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 is 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
fo 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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of the Formula (5) , the conpound expressed by the

Formula (5-1) : 25 [Chem cal Fornula 10]

(J-O (CH2CH20 6H (5-1) wi#h which-the p is 6, can be

cited. Wth the pol yoxyet hyl ene al kyl phenyl ether

expressed 5 by the Fornmula (6), the reason why the r

inthe Formula is preferably 3 to 28 and the nunber

of carbons of the alkyl group indicated by R3 is
thepriefkgreabliyn 8 dam @ iisphrevads e ezpeanpdund inf er theiroh1 jet

the r falls outside the correspondi ng range, or a

( recpingroareet ftoraddhireding )hec yparhietk pé ¢ qar boinsr of  t he al kyl
group 10 indicated by R3 falls outside the :

cor nespoendhnghd argeoiBya e notnateqguatia: g ddhiesddsed that
of aiding the function of the ethylene oxide adduct

whedf i GARne rifd1d j2al & géﬂ iRAHELC Wraht e ,CAIPAWKY e tWMithik is
whi ch the r exceeds g-, or a conpound for which the

heéﬁéﬁ“ﬂhsﬂghﬂ%HQHHEifmeQﬁhﬁh&YEe&b%%ﬁtb&%iQ%b?%o&ﬁmg%ely
exceeds 10 may 15 l'ower the"discharge stability of the
Ak . . . . 1 ¢ o .
100°Gf) Sing FEoBE-HRELEIRER b ril arlo B8 oGt 0F 280 Ganic
. . Lubi | i . . o ;
acif e RnaR b e SRebRbEh orff PnBRER folR FLP R Pl gene
6)., th d d b F I 20 (6-1): .+
50 BehER Bar TRBPniie ST CarhoR o DB IR STEP i34 Y
ith which th 1, 25 and th , of b f ..
of D APRS AL G CRIFCRT BBy SR8 11e 41 SRRCBeoR AL Lty
Al t hough_conpounds of_ Fornula (6) include three types,
of EsABBLREC LR ShiekrRhexidlaGHIGFERS Fhai eaddy Hcid

R3 is bound to the o-position, mposition,
salt include compounds, in which ethylene oxide is adducted

to scodium salts, potassium salts, and other alkali metal 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 particular, 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]

| cI;H2~-~-Coon\/|1
H-(O(:Hzc:Hz)no—clz—---coowl2 4)
CH,—COOM?
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5 or p-position with respect to the pol yoxyethyl ene
group on the phenyl group, any of these may be used
in the present invention. 2A m xture of two or nore
types of these conpounds may be used as well. The
content proportion of the polyoxyethyl ene phenyl ether
10 of the Fornmula (5) and/or the pol yoxyet hyl ene al kyl
phenyl ether of the Fornmula (6) is preferably 0.1 to
[whe Xk Wi, ght, Unanst® e beprakesahbyof. ma Qi emMeghth $ach
with respect to the total amount of the inkjet ink.
indMen {4l soAtenN! PoRRAKHLAN | Srbekawrt Hixariangétal fethe
above-described aiding effect to aid stabilizing 15
amnidEi e %y&%dd@ﬂ,e%ukn%ikﬁahoksa@ﬂ?%fd@d,Qf, and

the containing of these conmpounds may be inadequate.

w® Mefedde ncen LQROLLHON sGxLe 1642R9Y8 s ARGReral
T ogd%ng ﬁgaEgﬁ%h?Pﬁﬁgﬁ%%hg?ﬁ§§%e§g§1$gen a coﬁpoun era
0 ither Formula (5) or (6) is 20 used al one,
fr%ﬁ1la}%3%-§escribed content proportion is the content
15 RO é}é({gof the conpound on its alone, and when two
&1 Frore ypes are used in conbination, the
aboye-descri bed ontent proportion. s the total
bGP} ASGSTHR F b ot OO ERISIS BeEGEE s
it is_considered . that the 25 caonpounds of the Form,llgeby

It )
28 W)Y ahelieB) Tarf AéFCRATERe StedHdditom 2y tht +REIGFdih
. effect, conbined use of both is preferable. A .
1NCESAF Y %t"é{ﬁC@fSJ{tWe Oc:foﬁaé]ﬁlﬁdl]@fethmloaf Pg f)epéﬁé‘tlng
. the conpound of Fornula (6-1) is especially
in phef drdbiled iimk slues tof nedmcing mplwiiflecty B water. The
<Acetyl ene @ ycols and dycol Ethers> Wen an
condeetty benpogitjcal candierkowd yooipoetided si srebarabhed .1 to
in the inkjet ink, because these conpounds provide a
5. Oswppletensdnd goatd ecs f ¢ Dalsupl .eneats . tthee Agdt rgwetheetispect
of the
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]



pol yoxyet hyl ene phenyl ether of the Fornmula (5) and/or
the 10 pol yoxyet hyl ene al kyl phenyl ether of the
Formul a (6), the discharge?stability of the inkjet
ink can be further inproved. Anpong these, as exanples
of acetylene glycols, one or nore types of conmpounds
anong Surfynol (registered trade nane) 104 and ot her
products of is series manufactured by Air 15
Product s ang icals Inc., Surfynol 420, 440, 465,
and 485, ne{uf ac d0 —bQCﬂ-I‘QCB@@)pl-DynoI a®),
A he sane, dfine E4001, 4036, and
4051, manufactured by Nissin Chemical Industry Co.,
[whede, petiodiceansbe oibmedalTeomont eat 2pnoporti on of
the acetylene glycol is 20 preferably 0.01 to 5.0
anvepghtyckyanth yienhe Rrledyar abhenPl 08thers3. QxEQE%@ea%by the
with respect to the total amount of the inkjet ink.
FoYhahat he)eontent proportion is below this range, the
above-descri bed supplenenting effect that is provided
[Ch¥migant @bRihiifat B¢ conpound may be inadequate. Wen
the content 25 proportion exceeds the above range, the
water resistance of 28 the print may degrade. Wen an
acetyl end? col _expressed by the Formula (7):
[ Chem cal For ] CH(CH3)2 CH2 H3C- C (OCH2CH2) sOH
CiC (7)) HXKC @Hg@rﬁggﬂm) 2 (B) where
es

each of s and & separately indica a nunmeral fromO

¥

[where R® indicates an alkyl group with 8 to 10 carbons and
r indicates a numeral from 3 to 28]
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 Compoqnds, 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
this range may be inadequate in the effect of aiding the function
of theethylene oxide adduct of organicacidsalt. 1In particular,
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 pélyoxyethylene phenyl ether

of the Formula (5), the compound expressed by the Formula (5-1):
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to 40, but s and t are not both O at the sanme tine and
s+t indicates nuneral from1l to 401 is conbined wth
t he above-descri bed conbi ngd systemof the two types
of silicone-based surfactant or with the 10
fluorine-based surfactant of the Formula (3), an
effect of inmproving the wetting property of the inkjet
ink, especially wth respect to glossy offset coated
[Cheedicalc o lpr avilded in addition to the
above-descri bed supplenenting effect. As exanpl es of

acetyl ene ;’ cRl s expressed by the Formula 15 (7),
Sur fynol 4 Rde(yp- ] of a phwplity of
conponent e For n@gg%lﬁ@%ﬁhl ch tge VE| ues of s

and t differ; with the average value of s+t being 1.
with whiW forol, 440 ¢ [ nmde dp of .y M xture of a

plurality of "conponents of the Forrmula (7) in which

t heWﬂf@h UERe %%§¥§g9§£g?igégr ?)ll)ggﬁ haéggflir\égfzﬂgg %%pgessed

val ue of s+t ur e up o

I Xt f lurality of conponents of t Far .
by BRY Emla, A fl it (et TBRaTHe ar prer PRe PRIMREe 1o
ver.age | ug ,of s+t. bein 10], and Surfynol 5
prai SRR, S0 ool e BrtBegi o AHEPTT o8 Koo 9Toup
. Qf the Formyla (7) in Lch_the lyes, of s and t
indyicpisd ll:?\}d %ﬁepg%?ﬁégi%fa?u*éooxgs#{" Berayssop, compound
respectively manufactured b% Air Products and
forcidiicatsel icfaldganchésdpeedher FORTERBRYOLRE FaM96us OF 2
conpounds gi ven as exanpl es above. Meanwhile, as
compra@sl E9rowhghic heen r edecerbpprecitypbe aldydf group
conmpounds apong et hyl ene gl ycol nonobutyl ether,
inddicettiegl bweR’ ofiaddod amirmbis Wheetdwere spdratimd erenay yeol be
nmonobutyl ether, ethylene glycol nonoisobutyl ether,
inadiegtilayleeime tdgleyeHf echombdiad dbutyt hetfiverct ietrhy Fertes glithgdlene
nonohexyl ether, diethylene glycol nonohexyl ether,
oxiekhytienet 3 ¥ ealgakh derd-Psatlhyl hexyamriheilaf) ef bph@aend
gl ycol nono- 2-et hyl hexyl
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 inkj et ink by increasing
the viscosity of the inkjet ink or by separ.ating in the inkjet
ink due to reducing solubility 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

\Q;O'_(CH2CH20)25H (6'1)
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ether, etc., can be cited. The content proportion of

the glycol ether is preferably 0.5 to 10.0 wei ght %

and nore preferably 2.0 to2%.0 weight % w th respect

to the total amount of the inkjet ink. Wien the 20

content proportion is below this range, the

above-descri bed supplenenting effect that is provided

by contai ning the conpound may be inadequate. Wen
withevCion ehle propozrsion exeeadsbkheof abovBohange the alkyl

because the conpound is a non-volatile liquid, it may
grhgsomplididddL Wy Hoidry the H)@Kiﬁ!ed.nk-Almﬁ)lﬁﬁprcﬁﬁ%ounds

25 stability of the inkjet ink nmay al so degrade. 3

of FBirhgen F@}S!imdﬁldfe\b%‘ﬂx%eb’tgﬂ@é_dﬁ%bﬁpioin%”bﬁﬂ%iéh the
the inkjet ink, because the binder resin functions as

al 1@y1bé%£19§g3 1 Qb1 AR Rl PRN ?Bgnﬁ'?:% tmgﬁgBQQPH}g?tﬂL—éﬁgﬁtion,

such as coating of "an oftfset coated di um

: .S iQn r.esi.st e e
e Dl R
Lmproved. I n parti.cul ar when binder_resin that is
oL 8Y 8Py B Ui S T BBt TE REF DT velipricon.
A sol.ubl e in_an al kal i 33yeousfso ution in which a d
MBS S BpbURCT Ui S SoRFEd O Ti EREEBCHEPRUBIRRTY Rharse
water 10 resistance of the print can be further
i“ﬁﬂﬁoved. As an al kali-sol ubl e binder resin, for
exanple, aresin is preferably having carboxylic
gr otiPs PR tERE MePRRTT A thiekxol bt ¥e thy heiephgsyilether
is, while the resin is added in an al kali aqueous
of et foiraM leoht ainidigrarappyeupst hrteneqidtylagh¢syl ether
ammoni a, organi c am ne, caustic alkali, etc., the
of thebbeyhiita ¢fbups pordfiombhertedl tredcOswaightt heand more
basi ¢ substance and the resin dissolves in the
presf@nabilonOwbtto gr.dduei gyt & wadtcer regbaibt eco shktto®sl amount
favorabl e exanpl es, one or nore types of resins,
of the inkjet ink. When the content proportion is below this

as

range, the above-described aiding effect to aid stabilizing
the discharge of the inkjet inkthat isprovided by 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, fhe 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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20 especially, high acid value resins, anong acrylic
resins, such as polyacrylic acid, acrylic
acid-acrylonitrile copol yméfs, potassium
acryl ate-acrylonitrile copol yners, vinyl
acetate-acryl ate copol yners, and acrylic acid-al kyl
acrylate copolyners; styrene-acrylic acid resins,
such as 25 styrene-acrylic acid copol yners,
of sthyy enietimef ke, C cambd ndl ueepPBlYPBtE, is preferable. A
styrene-nethacrylic acid-al kyl acrylate copolyners,
comh Y eheya tehRifyhe sbipbenadass ¥bieudsi (G -a9Rah Y FRESompound
and styrene-a-nethyl styrene-acrylic acid-alkyl

of @6iihate( 6 CoPOLWIH S 1 And, ﬁ?é@é?aﬁ@bdjﬁ @ékﬂ%of HABHGing
acid resins, 5 styrene-nal eic acid copol ymer resins,

ef &I ene- mal ei ¢ anhydride copolynmer resins, etc. t hat
are adjusted in nolecular weight, acid value, etc.,

adl 10 & Sogﬁg‘a&ﬁ‘a% 1efisiigs.described above,

e cite ove, an alkall-soluble

M A L T L ol s
we ht Mv. | 23,

17 ht av ge nol ecu 00
in DL SHRORY, 56 (mg?awssve%%em?%%wd%. Jide a
00 nuf act ured by AyeC|a Limted, and
SUBRRHET LY o o ) AR o 7 A Bhie SRS tags the
nolecular MEIght 15 Mv. 12, 500% nanufactured by
PO LYSRASIM Pt yarern ey hot B BNOL chfie Bererded.(5) nand/or the
consi deration of |nprOV|gg the water resistance and

polire varrast e rakkst apeenv ehlepr Pt theh&ormula (6), the
al kal i -sol ubl e binder resin preferably has a wei ght

disqpperrarse sivobddditar o fditghtinMiesf 120 aen besfut haer Io00Fed .
However, when the nol ecul ar weight is too high,
depﬁmbngonhepeecbpiEaampmesebé.ac@tyMGmdﬁgkkmﬂmeﬂdme or
occur readily and the discharge of the inkjet ink may

morieetopes aff sbaplotindEeashd ity £ AIEX i(pebaki-efedet Eade Afame)
the bi nder resin

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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during storage of the inkjet ink may al so occur
readily. The 25 wei ght average nol ecul ar wei ght Mwv of
the binder resinis 32 prederably no nore than 50, 000
within the above range, and in consideration of these
factors, is .nore preferably approximtely 20,000 to
40, 000. The content proportion of the binder resin is
preferably 5 0.1 to 3.0 weight % and nore preferably

th&fp’iitrpc%a \@@Hde% with respect to the total anount
the inkjet 1nk. When the content proportion is

- bel guehhis L8008 etdey 1%fé&fte>&fréég<éd1 the Poghenb (7):
ont o t he non-aqueous surface etc. éflnprOV|ng t he

[CHAR}€Ta I 681,54 &ggﬁq_ And the abrasion reS|stance of the
print 10 an e sharpness of the print may becone
i nadequate. In the )mhere the content proportion
exceeds the above|ra ge, 3/ahen  the vi scosity of the
i nkj et ink insideGHprinter head increases locally in
accor dance mnth t He vzﬁcrlzatlon of water in a thermal
jet system ad bk, )4@E di scharge of the
ink may 15 becone unstable and excess binder resin may
separate to causec:clogglng i nside the head. <Bi nder

Resin 11> An inkj printer normally hai Z mechani sm
for capping and osi ng nozzl es when a Z ad is
returned to g ring a state of
non- use. Hovve@er, ;tpggegpr%rc%?%enents in which the

operation of retucnﬂ g the head to the honme position

is perfornmed manudl and with such an inkjet

printer, when thSH(étH3 pgturn to the hone position is

forgotten and the nozzles are left in an uncapped
[whetrat eakcbr od shahe, t tdepastsoaby tindic25ed e nungretl ifdom 0

i ncreases to cause faints and other print defects 33
to 4®abdukys hNdithté dotVRges aheNednd t Dge iahdr €5t dahtiedates
numeral from 1 to 407
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 coated 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 values 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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Thus, in the inkjet ink for an inkjet printer of the

type in which the operation of returning the head to

the hone position is perfgsned manually, the use of a

bi nder resin with a weight 5 average nol ecul ar wei ght

Mv of 1,000 to 3,000 and especially 1,000 to 2,000 is

preferable for preventing faints and other print

defects reliably. Because an inkjet ink that contains

@ dinder. g3l 0h sychslow weiohlsavpLage aobecyl At «¢
va’mé?ght NM/ gﬁeg %o??fngFeagé V|scosﬁty sugggnﬁy even nre

i_f I t j nt d at.her

h

of f piiF21088! 65 AfpdfelliobnaaPRad Al 1S, 300, ARG the

S are produc e initia
wh i nti ' tarted. W t he Di [ Lth
v 5B A5, 18 R e AR, 0 LT 50 Mk
1012998 1S HESS, L amheste 1 el Lok A0S, BTG o

i nprovi ng the water resistance and the abrasion
compeiieditand tRENABETBER0bY Ai HBITR HEMERF VRlUSGT (He S and t

_inkjet ink according to the present invention which
difEerarasht Hee poisradprelive e8| sehtbeidtg vRe /| apgeectively
amount of 40 to 75 weight % and prints by perneation

manufeg tire de bat A g Bfodurtof faget Cheated laebham vk e cited
slightly 20 dissolving the coating by the polar
froapregong $blev enatr i cencercdnfoourids by inder aesixangtds tdeove.
wei ght average nol ecul ar weight Mv of 1,000 to 3,000
i s Msaalwhi he, efsfecimnples i 9Yyogl b ewat, esne pesistany@es
and the abrasion resistance can be inproved

of asepithat @ anlodd eviey Bené tgiorio Iphohbeatyd dieds, diethylene
practical use. 25 The other characteristics of the

glyRiNdebnogsith 126€h34, prekenshlond be waemdsobiiesae efther,
bi nder resins of high nolecular weight described

eth?AQ¥e Talcdis, wuS&fablyyin Lerde, of 41 bFRLO¥NBY 1§ col
wat er resi'stance of the print, the binder resin is

nonEESERATALY JeraluoLechpupker AL ael spbiaglyyEol Wi,
die%%@ﬁ%%%?e %iycol monchexyl 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 more 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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di ssol ved. As an exanple of such a binder resin with a
wei ght average nol ecul ar wei ght Mv of 1,000 to 3, 000
that satisfies these condggions, Johncryl 682 (weight
aver age nol ecul ar weight Mwx 1,700), nmanufactured by
Johnson Pol yner Corporation, can 10 be cited. The
content proportion of the binder resin is preferably
0.1 to 3.0 weight % and nore preferably 0.5 to 2.0

<Bﬂ%ﬂé¥ﬂRe@ W4th respect to the total anount of the
I nkj et 3k Wen the content proportlon i's below this

rangg neﬁﬁiﬁﬁ%?% QEXJQQEoRQa}? oV ged %Q:ﬂ?ﬁ hgcguse

resi S ance an rasi on resi stance o Iev

enSOOLEP L1500, BAk] S 138,20 SR 8 e
o RS P oL B TR P A D ciom,

Subst ance> The basi c substance is used to nake the

- the KRFEF 19kistiangs a8 Hhe plistiirn treiptagse PELile Ry int,

menti oned above, to prevent corrosion of the head,

the shAFRNYRT AE &N RN 0H SPEr sicom ¢ aBPrPY§d- of 17 gerticular,
pi gment. As the basic substance, ammonia, an organic

whepsa e gesanchlietiis aisesntiadily lnsglpbéﬁelﬂamaetea”s and
mentioned 35 above. As exanples of the organic am ne,

is gpéerypucdy $@kuh¢eﬁnr@m.aybeéioaq@@u@@undBNHhmmgn.which
nonoet hanol am ne, di et hanol am ne, triethanol am ne,

a bethy| compethdncd amasenlwidyylidi esbdnat amlnander, the water
nonoi sopr opanol am ne, dii sopropanol am ne,

restikitiasigRr oFanbleamriet MH0-He MMOPET afgisved.
2-am no- 2-net hyl -1 - propanol, and derivatives thereof

' CanA§Qn1%&&QQL—EBQU%Qﬁﬁﬂlﬁﬂﬁ&nkeQﬁnthﬁo@&%&ﬁm§u@§kﬁ&@%ln
can be adj usted

is preferably having carboxylic groups in the molecule and
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 coéolymers, 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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10 appropriately according to the acid val ue that

indicates the free fatty acid content of the binder

resin or the pH of the inkjet ink in the state in

whi ch the basic substance is not added. In general,

t he added anmount is preferably 0.05 to 2 parts by

wei ght and nore preferably 0.075 to 1. 5 parts by

weight 15 to 1 part by weight of the binder resin.

e addg, this, ;¢ beca
COpyﬁggﬁ%%ﬂer %Q%%ﬂ%%%ﬁ%cpgigéglve da%ggﬁdtel gé?ylate
i formi [ t ‘be obtain

COPEYNERE e%r%cé:eed“se THeMaeve s anges -?ﬁéY3HC&C%Cﬂ%OPﬁﬁymersf

becomes too high_and nay cause probl ens
andsa%yye%?-%ﬁy%gu%e S THF U TS ot Of af:ﬁ@‘-ﬁﬂréfér a?ﬁélate

inkjet printer. <O her Additives> In addition to the
COPP%§E@6FVV§”HBnﬁ6ﬁ%ﬁFSa&@é%r?%%ﬁ“%bo?Bmar%ﬁrl resins,

conventional ly known additives for inks may be added
styrenen@aileRic at1id GRP. bWPBE FESaR Sa oty il ¢ Heanhydride

present invention. 25 Such additives include, for
copglamgiter e pl et di-spepsiane adanssed3m H@dﬁ%?gf peight,

agents, biocidal agents, etc. Besides the use in the
acigbvedudeseld beda her bmlhdet thegpeharprcéesisgpes dageribed

ot her so-called on-demand type inkjet printers, the
abomenutact beediiteki.conpositi on can be used in so-called

5 continuous type inkjet printers in which printing is

perAimsmedthby abavd, Nntan NK1da0p-ebiubhiel eciylcd atesgn is

the ink. <<Printing Method>> The printing nethod
esp@@qgudlyn%aﬁ@féf@om £SERY idweppkeAfits haiplcder i KedCryl

in including the steps of printing on a 10

reB)[@rt%QQ@btﬁaﬂ@QﬂaH@ by- 207 i (WdiQfhtPh 8L 88 mBtdiash atsived ght
the inkjet ink accordlng to the present invention and

hfs’“ 069) e NQMéEQE@@ $o el lg)?ﬁ‘taéxtréfaﬁé 'n@l&gllalf‘wteil%ht
ng step, printing 1s pe rmed unhder nor nal

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

too high, deposition, precipitation, etc., of the binder resin

occur readily and the discharge of the inkjet ink may become
unstable. Deposition, precipitation, etc., of thebinderresin
during storage of the inkjet ink may also occur readily. The

welght average molecular weight Mw of the binder resin is
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condi tions using an above-described thermal jet type,
piezo 15 type, or other so-called on-demand type
inkjet printer or a contingpus type inkjet printer,
etc. In the heating step, a heater is positioned in
continuation to a printed object exit of the inkj et
printer and heating at a predeterm ned tenperature
can be perfornmed for a predetermned tinme. Although

pretté?aera%Qé/C%gdringgfgn’éh OI{ #?ﬁ?n}qd;g'lftﬁlqgl:?ﬁ%ug ovg%aatri(j@, and in

e, tC., are no cular, so as not

ta extend the ti required  for printi [t ]
Coﬁﬁ%éé %9tooge?§¥ﬁ?%hed$?%ﬁof?he ﬁ% ngghﬁ%reb?ﬁgﬁrfgly
seconds and eferably t proximtely 1 to 5
apgﬁﬁﬁﬁmﬂfélﬁségumwié§’§¥L%¥ﬂg present invention shall
now be descri bed based on Exanpl es and Conparativ bl
Exafpf eontedepappog 199 Qi Re0drE BFSHhe S HEF%Fra Y
Ink> 5 A carbon bl ack dispersion [Cabojet 300, : .
0. IndmuBadt wicd@hy % @asomoss: perdeirer 1 Yc &-Bokyl Fe dgHedght ©
nodi fi ed, aqueous dispersion, 15 weight % of solids]
withagegpedtasot hee pi graeh@imoudid of the inkjet ink. When the
1, 3-di net hyl - 2-i m dazol i di none [nol ecul ar weight:
contbht2 propoidtiing pei helor26h 5€] rawge ustdie &t fiant ol 4Lxing
aprotic solvent. 10 A silicone-based surfactant
thd phifnaatRBa 66 It heraoufacueoed byurfhicssi et Chemirghimproving
I ndustry Co., Ltd., dynami c contact angle at 23C
thel@atkrwassiusednas dme iy baehanbn asdianasthybfrehe print
oxi de adduct of sodiumcitrate with which the pin

and RBeFORAVbACES) of ithd ﬁﬁ%tahbyobe%méoilﬁ@d@q&aﬁedi um the
was used as the ethylene 15 oxide adduct of organic

casRfife r 85 Hd18oREBHABL FSist b i & eBlelds 6106 WDy AL aNGEF when
resin [NeoCryl B-817, manufactured by Avecia Limted,

thev@kgggsﬁ\f?r@ﬁ%he inkjet ink inside a printer head increases
locally inaccordancewith 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 i.s returned to a home position .
during a state of non-use. However, therre are arrangements
inwhich 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 the nozéles

aré 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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nol ecul ar wei ght Mv 23, 000 ] was used, and as the
basi ¢ substance for dissolving the binder resin in
the inkjet ink, 20 2-am nos2-methyl-I-propanol was
used. As the polyoxyethylene phenyl ether, the
~conmpound expressed by the Formula (5-1) was used, and
as the pol yoxyet hyl ene al kyl phenyl ether, the
compound expressed by the Formula (6-1) was used. As
rees@fll\fcleﬁyiﬁf@lagly@g)éés Ph&hner He 0nf 1o pOLL-AChUr ed
b | ssin Chem cal Industry Co., Ltd., was used,
and th e I, St
rad ﬂ%séré ek et oy e el S pFaroe vvee

in Wﬁ%cHsﬁ (aé%gaE?é{%%%t ré@ufr?{'gg [E%gtﬁea{@@%e%o%\?ﬁ?rﬁg%\é% ition

he pr opor ns giv

ion xch and aft | by stjifring,.

is PRI W??»wt%ke%alsl?s PR DRI ARE T 1 Ep Dot
to nanufact re the |nk nk e bl

AV RA GO Vot Gy MRS Meopof aP Saph ot Odi@gwﬁt%r@emlly
the silicone-based surfactant S was 61/1. (Conponent

1, Q%rttos 2m\? Mle i §hPY e Le52BARLEAT PP ERXCHF LR@ris? - :nd other

3-di net hyl - 2-i m_dazol i di none 48.5 Silicone-based

pr%ﬂﬁ¢q§ﬁqgﬁs @ed iagilyder Beeapgelan inkjet ink that contains
2-am no- 2-net hyl -1 - propanol 0.2 15 Et hyl ene oxi de

a bdadigst refisodf neh thoat @cdgbt @BRBOIECAMTIHIO aBHYPLET Mw

C8H17C6HA0( CH2CH20) 25H 0.5 Ethanol 2 Acetyl ene
dogyl yodl ihc2@aBieoviidabsagentuddanlyoaverchanged wetzekes are
leﬂi?ﬁicapped1 faints and other print defects are not produced
in the initial stages when printing is restarted.
When the binder resin with the weight averagé 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 coatihg 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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<<Exanples 2 to 8>> In place of 1, 3-dinethyl-

-i mi dazol i di none, except using the sane anmounts of

N- et hyl - 2-pyrrol i done [ nokecul ar weight: 25 99.1,
boi Il ing point: 202C] (Exanple 2), 2-pyrrolidone 39

[ mol ecul ar weight: 85.1, boiling point: 245C] (Exanple
3), formam de [nol ecular weight: 45.0, boiling point:
210C] (Exanmple 4), N-nethylformam de [ nol ecul ar

prael i1y Blelsamdais! &%@@@BanQZQe&%H’Ekﬁlg@ molecular
N, N-dlnethylfornan1de 5 [nol ecul ar weight: 73.1,

we%?ﬂﬂ'@@s@?i@éd ;ﬁ%@b (Eﬁﬁﬂﬁlelék preferably iélzterms of

di et hyl propi onami de | ol ecul ar wei ght :

r% ltgiré%QEer ]1965%%{ %@%@ f It?lle :ﬂﬁtt: }/ t%gé glq'lc%%_t RS in

is (e%%%llrael%#aas ! PLOl in w rOt II% SO| Varels 1Ve]!ymgoe_Ltuble in

Ks we SePGtEd BT SHNR © nner’ as
S<Exa 9>> Exce the ano
an REPRLE o3 %Pﬁy%%zl%%oaazﬂon.ﬁhsﬁ aﬂgﬂ% S SiByRangt s
roti solvent to 40 parts by weight, the appunt of,
dlstsr'%elvs%f i cOfe b AT gfﬁaﬁaspa%tblft?geé FephPrEthy @ Welght

ght, the ratio P/S of the two onents to 57/
aV%?cPGt melgrdar yrighs MBnOéx%h%%ech X0 t@&tséaﬁrlsfles
parts by wei ght, an ink i nk was manufactured in the

PEhREPD s TPRNEXA ?e21we&ggizmr@gm&@~l%uaéé@tlght
setting the anmount of the .
Mw:] 137@80net nghufahirdedoby di plomeonasP alwngn ICarrapredtian, can
solvent to 70 parts by weight, the anmnount of the
be giiltecbne- based surfactant to 1.1 parts by weight, the
ratio P/S of the two conponents to 64/1, and the
anoDhé d@dnidre: peppexthianged wviad erindert peBipard preferably
wei ght, an inkjet ink was manufactured in the
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>
Thebasicsubstanceisusedtonmkethéinkjetinkalkaline
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, or a caustic alkali, etc., is preferable as mentioned
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40 sane manner as in Exanple 1. <<Exanple 11>> Except
setting the anmount of the

1, 3-di met hyl - 2-i m dazol i di @®ne as the polar aprotic
solvent 5 to 75 parts by weight, the anount of the
silicone-based surfactant to 1.2 parts by weight, and
the ratio P/S of the two conponents to 63/1, and the
anmount of the ion-exchanged water to 2.9 parts by

- apbddd ght, an inkjet ink was manufactured 2 in the sane

manner as in Exanple 1. 10 <<Exanple 12>> In pl ace of

A f hoeRhpls oeXE8PloMpd - HhE n2@NBn@ MY or0twd or more
silicone-based surfactant with which the dynam c

fyﬁégnéfncoﬁﬂgﬂﬁaéuiﬁgégiﬁ?%éeghgﬁoigﬁ%ﬁéliQQQ%hQﬁ%ﬁgmine,

surfactant, an In was nanufactured in the

trﬁﬁﬁﬁa %@#fﬁsekgégé%ggé%hgnol%ﬁdﬁéEX?EEbfdl%%ﬁah%l?mine,

ace o I'ne except usi ngj saie anpun

of. a silicone-hased surfactant with ich th '
o R D SR 23C | s 243 as the S1 1T eBASPRRGIFLRS,
r.surfactant, an inkj et ink was nanufact#red in tqe

O AP IR 35 1S Exanpl e 1. 20 <<EREhplePITBS ExEBIe
setting th mount of the : .
2“5‘1%13‘1-%2??‘&51@'13’?2-]179%‘?]& otk A iR ipasatigsath €an be
. solvent to 48 parts by weight, the anmount of the
Ccit§d.i cone-based surfactant to 1.2 parts by weight, the
ratio P/S of the two 25 conponents to 40/1, and the
anotihe aidedhenomterdhihgedafatesulzat anee XRM hen 2Oy Us)ed
wei ght, an inkjet ink was manufactured in the sane
appremrsatad vi acEranping to tkExaapllevaBre that indicates the
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 be dissolved
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

tothe inkjet inkcompositionaccordingtothepresent invention.

Such additives include, for example, pigment dispersingagents,
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Except setting the amount of the 5

1, 3-di net hyl - 2-i m dazol i di none as the polar aprotic
solvent to 49.5 parts by weight, the anmount of the
silicone-based surfactant to 1.1 parts by weight, the
ratio P/S of the two conponents to 45/1, and the
anount of the ion-exchanged water to 18.5 parts by
wei ght, an inkjet ink was manufactured in the 10 sane

anﬂ%@ala%déﬁt@(arﬂi&:ﬁdaf%a%ﬁfqg e Jig>> Except setting
nmet ny

the anount of the 1. 3-di 2.7 m dazol i di none as

t hesegkaésstq{é/%% iQ A48 ébo%théswl%a%er&@f jaé@wbe,

of the silicone-based surfactant 15 to 0.7 part

ple‘% 19{?% the Satd 0 sBLRA0h HsH 10Gn 50 JE'PMEP%%%{OJ é@pg%%ers,

e’ anount © the |on exchange

th%xﬁéﬁhfa ﬁﬁﬁﬁgrlﬁk c ge%llgkfﬁﬁ§E%§nuf &tﬁéego galled-
tti ) t
conp 38 Fbe i E%Fl.'%&e:%owé Wilsl%%rblar P94 BeFEoTmed
I t . 5 t b ht th t f th
by Sy ven stk s S ot e B bt he

ratio P/'S of the two conponents to 75/1, and the
<<3%ﬁﬂ5%ﬂgoﬂeﬁﬁ§qﬁﬁw exchanged water 25 to 25.9 parts by

% an inkjet ink was manufactured in the 42 sane

ke %@lmwfﬁéﬁfﬁﬂ@q aqsEifping 18> hen p@eg@@toﬁnventlon
_ CabOJet 300, except using the same anpunt of a carbon
is pitecke ofissperesi ohn| Calgdjustin200;heraatépet vfedmniCapbt on a
5 Corporation, sulfonic group nodified, aqueous
hyddioppeibdicone d m i ayhin¥% et mailrtds]g mast bbd ysiigrenle iakjet
inkj et ink was manuf actured in the same manner as
ink na&xanmpiegl.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, piezo
type, or other so-called on-demand type inkjet printer or a
continuous type inkjet printer, etc. In 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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<<Conpar ati ve Exanple 1>> Except setting the anmount of
the 10 1, 3-di nethyl-2-im dazolidinone as the pol ar
aprotic solvent to 35 part’s by weight, the anount of
the silicone-based surfactant to 0.6 parts by weight,
the ratio P/S of the two conponents to 61/1, and the
anount of the ion-exchanged water to 33.5 parts by
wei ght, an inkjet ink was manufactured in the 15 sane
marffier @sedantExiamEre: ion <stCGoniparat ive decmpllEe@based on
Except setting the anount of the

Exahpledi mathgbmparatdazoExkdinpdne.as the pol ar aprotic
solvent to 77.9 parts by weight, the anount of the

<<Eghhpecenesbased 20 surfactant to 1.2 parts by weight,
the ratio P/S of the two conponents to 66/ 1, and not

<MaRLeRE0Yci Brt BBl OAXGXEh2RGed water, an inkjet ink
was manufactured in the sane manner as in Exanple 1.

<<GORRRLRANLI ¥ €aEXaiPSe BPo T dBHERIt BN 9manufactured by
N, N- di butyl f ormam de [ nol ecul ar wwei ght: 43 157. 3,

CabB@i!b?Q §E5E56n240g r%ﬁﬁﬂ%}#ﬁ?éﬁ?&ﬁ”‘ﬁééﬁf%&&?ntaqé@bus

|nkje was fMmanuf act € sane manner as i1 n

dis?égglglﬁﬁr e%5i %Eggﬁgl %%‘%”%%f&ég S elﬁé?é&régdt@ fl%Pé‘ment,

manufactured 1n the respecti

Nl BTG O e B e Tk SR G o b fy1 142

 Test |>> Each of the inkjet inks of the Exanples and
boliEbRP AU Ve 225 Anpl e ST RP e ¢ rﬂO&%aEEﬁn}g&Cm%ﬂ‘&em-
ink cartridge [Part 10 No._ 51645A, pmanufactured b¥
A sibhFere-PasRar duPEYEr eRFehPl EbRBaRY; 2Pl p JappFagtured by
~ thermal jet type i nkj et ink printer [Desk
Nissin Chemical 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
molecularweighth:23,00Q]wasused,andasthebasicsubstance
for dissolviné the binder resin 1in the inkjet ink,
2—amino—2—methyl—l—propanolwasusedu As the polyoxyethylene
phenyl ether, the compound expressed by the Formula (5-1) was

used, andasthepolyoxyethylenealkyl phenyl ether, the compound

- expressed by the Formula (6-1) was used. As the acetylene

glycols, 01fine E4001, manufacturedbyNissin Chemical Industry

Co., Ltd., was used, and as the biocidal agent, Proxel
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Jet 970Cxi, manufactured by Hewl ett-Packard

Devel opnment Conpany, L.P.], and a line of a line

width of 0.5 points was p¥inted on a commercially

avai |l abl e gl ossy paper. The print 15 was then

observed, and the discharge stability of the inkjet

i nk was eval uated according to the follow ng

standards. Excellent: No faints were seen at all at
(refghietstrad t odd@manta)ngl-andndrnefddtneradhibyplemdéed Co., Lid.

wi thout interruption in the mddle. The discharge
wasStualid.ity was eval uated extrenely good. 20 Good:

Al t hough faints were seen at the start of printing,

t hergaft@ipedtie d idag fd el iWrichiouboivat REFEPH L 8Aded

in the mddle. The discharge stability was eval uated

at &% peapBrRYoAs AR BLRw ieValn-S0Manddewhi B8, WA after
interrupted inthe mddle. The 25 discharge stability
' gyaluat efh poatye 44 | 09 P opes ¥ TRShRy aUsbAg
lethg sgnéy?ierﬁgl jgi %?Bg&%nﬁggt In pr?nter Besk —one
..Jet 970Cxi., nmanufactured.by. Hew et.t - Packar . .
E LT e P ARLEE L REG R 4 T BBE Bt g ratio
rinting.b of the inkjet 5. inks of .the | es
vt T8 antresP B En B R BRt dodh iy the
. .(packagi ng material of the above-described ink
Sll&EPP?rgaé dmégrﬁéffgpﬁeé,wgﬁd%ﬁﬁgﬂ after heating for 2
seconds  using an oven toaster at an outgut of 500W
(COpRENERtAt was rubbed with a cotton swabt@hbfely weight)
applying a | oad of 20g. The print 10 was then
CarppgePvegk dAGPENEi@RYi ng property of the inkj®? ink
was eval uated according to the standards bel ow.
1, 3vdazgtérent —ipfdglzoddidaassiehy a nmicro- TRl - gl 08%-°
manuf act ured by BYK-Gardner GrbH showed 60 gl ossi ness
Siloftonkebekksesucdacsdntedi um was 46. 5. Excel | en®:8No
bl eedi ng was seen at all. The drying 15 property was
Bindeal waked extrenely good. 1

2—amino-Z2-methyl-l-propanol 0.2
Ethylene oxide adduct of sodium citrate 0.5
CHs0 (CH2CH,0) 6H 0.5
CgH17C6H40 (CHLCH,0) 25H 0.5
Ethanol 2

Acetylene glycol 1

Biocidal agent 0.2
Ion-exchanged water 29.8

<<Examples 2 to 8>>

Inplaceof l,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-pyrrolidone
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Good: Al though slight bleeding was seen, the drying
property was evaluated as reaching a practical |evel
Poor: Major bl eeding was s®en, and the drying property
was eval uated poor. 20 <<Print Sharpness Test |>>
Using the sanme thermal jet type inkjet ink printer

[ Desk Jet 970Cxi, manufactured by Hew ett - Packard
Devel opment  Conpany, L.P.] as described above,

i ; phabegical f, h
(mofpLfine0 B BRROTRECS: b 9%"’@”%?’2?%5%333@@n%ﬁ%(%f?“éé"

oo PP B B0, LB SEBL LT, URgarbegue 2 o
oL TT Yo PP 807 0 o,

s S0, 0, | RS The o M@m%ﬁxféﬁ%ﬁ%@%

Excel |l ent es_were expressed sharp The print
[mO%ﬁSPE:ﬁésé’e\}ﬁE‘%evgﬁuét eaoghlp@n@wflgoo&%3c%bdfﬁﬁl{tﬂbﬁ oft) -

there were sqQne portions that. somewha
N, NsfldPHILET PRETAIAE WO (TIots B Ca0aF daddy 4y Poiling

~_reaching 10 a practical |evel. Poor: The print was
poipttr Sifrp] arfekanid<r ht @@&rp}frés@ymd@%%aﬁé@lecular

poor. The results of the above are shown in Tables 1
weight3. 861, Meiling @it N N4XCIr I(Exar@lie- B)f s the polar

aprotic solvents, inkjet inks were manufactured in the same
manner as in Example 1.
<<Example 9>>

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 amount 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



10

15

20

25

rmip ' HOOOx x UNN UJ~-CCC |I ml1LUw,o
X0 OONam  r m" UUUx x x UWWW Uyl Ai YC
CC ONNN r-1 Nti N>65 Nrn mip\-i ONNNTro
XXX UWWW U-i NCCC ro OOONX. dC,ylp
ASI PUUUwB xxx UWWW UJ-i A) CC N
X0 MNmMNOO

same manner as in Example 1.
<<Example 11>>

Except setting the amount of the
1,3-dimethyl-2-imidazolidinone as the polar aprotic solvent
to 75 parts by weight, the amount of the silicone-based
surfactant to 1.2 parts by weight, and the ratio P/S of the
two components to 63/1, and the amount of the ion-exchanged
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
‘angleat23°cis19.8°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
angleat23°Cis24.3%°asthesilicone-basedsurfactant, aninkjet
ink was manufactured in the same manner as in Example 1.
<<Example 14>>

Except setting the amount of the
1, 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
1,3-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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same manner as in Example 1.
<<Example 18>>

In place of Cabojet 300, except using the same amount
of a carbonblack dispersion [Cabojet 200, manufactured by Cabot
Corporation, sulfonic group modified, agqueous dispersion, 15
weight % of solids] as thepigment, an inkjet 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
components 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 soclvent
to 77.9 parts by weight, the amount of the silicone-based
surfactant to 1.2 parts by weight, the ratio B/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 inkjet 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 interruption in the
middle. The discharge stabilitywas evaluatedextremely 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.



10

- 15

20

25

Vipt~-000O0OAHUCIU HPXxrowWwWucCccCccC >1
04\ 0 mtoroipOOO0OO0O mrnti AHUU Hx x x w
ww >H .Cawm -b'" -) #r-i HmCO0) 4) 4 004
OCwWtT N-H HH -HGHaro '~ amtT m C
UUOtHN-Hroa CJ~CW4-" HC ri Oror A Ul
Jv QUUmwow \ O

<<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, printingbyeachof the inkjet
inks of the Examples and Comparative Examples onanoffset 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-gloss manufactured by BYK-Gardner
GmbH showed 60° glossiness of the offset coatedmediumwas .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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material of the above-described ink cartridge) was performed,
and then after heating for 2 seconds using an oven toaster at
anoutputofSOOW,theprintwasobservedandtheprintsharpness
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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U ' WZ wqgroU49 The results for Exanples 1 to 8
and Conparative Exanple 3 i A%t he Tabl es show that a

pol ar aprotic solvent having a nolecular weight to 40

t 0130 must be used as the polar aprotic solvent, and
the regqultls fpr Exanpl €s 1 %ndt? to 11 andConparative
5 |[Exanples 1 pad| 2, $Hd3y {,hats | hel content proportion of
the poliar | dpfqf | & $8I3jeBt| pustH be 40 to 75 weight %
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Toray Silicone Co., Ltd., was used as the
silicone-based surfactant expressed by the Fornula
(1), and SILWET L-720, manafactured by Dow Cor ni ng
Toray Silicone Co., Ltd., was used 25 as the
silicone-based surfactant expressed by the Formula
(2). 50 An ethylene oxide adduct of sodiumcitrate,
with which the pin the Formula (4) is 6 and all of M
to VBearessDEs UMr Baasnplsed 1asot fiearet yneRe ke Example
adduct of organic acid. As the binder resin, an

3 il kadd - L esid6w YEh &L I @Sho1E Ne@bkyt i B- 88TweRt having a

manuf actured by Avecia Limted, weight average

mo MRh eI QB iWBkoNE 40V 236 nRRQ] b@%é@%@ tROG AL BBrotic

basi ¢ substance for dlssoIV|ng the binder resin in

soﬂJEhﬂr%ﬁﬁEhb@ééﬁf$%ne p % ¥EﬂaﬁH9E@qﬁan&%%m%%%gtrwa

t he pol yoxyet et her, the conpoun

Exa &% Q%QXZEE%WFEEEHdﬁg%éf)et pH?ﬁgrtﬁgﬂ gf&ﬁﬂ?p%gar

yoxyet hyl ene al e conpoun

Q%Hre S b th For ( ). wa used
aPrice ylsse(r%iLgrg yco gc %yno 6]‘[%fﬁq(‘fl[gﬁrlade upT‘c%S arersnu%ttﬁréfor

xRl 1 e net U TESTO Ehahatts WAH he Goetaande ot

,val ue of s+t being 1.3], nanufactured by Air Products
23° E%r?of Qe eHERPEARE Y. FRPrefagahdddo Bpge 480 hi bee agsults
ent, Proxel XL-2, manufactured by Zeneca Co., Ltd
for, gampbas AR bect 1 P& oEoRpRR&Res hentisacer bodweight
were blended at the proportions given below in
ratiion- R4% Ringeel PRAEET 2P BRldl @brdventi kang e stiliciong-based
the m xture was filtered using a nenbrane 20 filter of

surdagmtieatm@nibapraferthéyi akj ehe i nkngdhef B 2Aditng T0atli,0 and

(weight ratio) S1/S2 of the two types of the
thesirksobhe- bAsEtampsle § actzant 4 8Sthandt B2t walse ¥ b faame dthéhe

bl ending ratio (weight ratio) P/(S1+S2) of the polar
pigapnhat i paleenta ambdite e®idy canedageic sgrdass ant s

Si and S2 was 48.5/1. 25 (Conponent) (Parts by wei ght)
<<Example 19>>
<Manufacture of the Inkjet Ink>

A carbon black dispersion [Cabojet 300, manufactured by

Cabot Corporation, carboxylic group modified, agueous
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 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 L-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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51 - Carbon bl ack di spersion 15

1, 3-di net hyl - 2-i m dazol i di none 48.5 SILWET L-77 0.5

SI LWET L-720 0.5 5 Binder fesin 1

2-am no- 2-net hyl -1 -propanol 0.1 Ethyl ene oxide adduct

of sodiumcitrate 0.5 C6H50 (CH2CH2O) 6H 0.5

C3H17C6H40 (CH2CH20O) 25H 0.5 10 Ethanol 2 Acetyl ene

glycols 1 Biocidal agent 0.2 1on-exchanged water

29.An etxband esx 20 taeIdR3> ok5 sbxidept csetkitpg wheh which

bl ending ratio (weight ratio) S1/S2 of SILWET L-77,
thempnuhachyr edrbyl How Cordinagntoray Sifl MEane Moare sbdium,

as the silicone-based surfactant expressed by the

wasFOE8U 85 thl) et handSkLWElde Gduct of organic acid. As the
manuf act ur edbyDowCor ni ngToraySi | i cone Co., Ltd. as

blnH@% §ééiﬁonﬁ1Qﬁ%%Q1S%6ﬁﬁ%ﬁén£C§%££§%§§gupx NeRe _B-817,
Formula (2) so that 51/52=4/6 anpl e 20), S1/ 6/ 4

man @ég%lrgdz AveE}éiz_erﬁ éa(ﬁ e @a%%l:a ofl%%%nght

tota nd ng anDu
Mw: stieé;g ?%e bl é%ﬁlg%gcthrea %\r)\%fkg.%%ér?c& f.%@:)r&ig¥olving
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test | and dr |n test and t he follomnn tests were
eXPEEFFPEd Bt Bethl“éOJFIPa‘F(}%t 5-1) was use and as the

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 s and 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 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 S5um to man_ufacture the inkjet ink. The blending ratio
(weight ratio) $1/S; of the two types of the silicone-based
surfactants $; and S; was 5/5, and the blending ratio (weight
ratio} P/ (S:1+S2) of the polar aprotic solvent P and the
silicone-based surfactants S; and S, was 48.5/1.

(Compeonent) ' (Parts by weight)
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i nks manufactured in the respective Exanples to
evaluate the 5 characteristics of the inks. <<pH
Measur enent >> The pH of thélinkjet ink of each Exanple
was neasured using HM 40V, nmanufactured by DKK-Toa
Cor poration. <<Print Sharpness Test |1>> 10 Using the
sane thermal jet type inkjet ink printer [Desk Jet
970Cxi, manufactured by Hew ett-Packard Devel opnent
Canporpdhpcd . dreasidescri bed above, printing 15
al phabetical characters of 10-point by each of the
1, Jokijrett iyiks? ofmitdeez dianipleess was perforned ondgath of
a gl ossy offset coated nediumwi th 15 a 60 gl ossi ness,
SILaETeasired, by a micro-TRI-gloss , manufactuded by
BYK- Gardner GrbH, of 85.8 and a matted offset coated
sitmed gmaect h a 60 gl ossiness, as neasured in thg. sane
manner, of 17.2, and then after heating for 2 seconds
Bind®irnGesdmh oven toaster at an output of 500W the
prints were observed 20 and the print sharpness of the

2 - aim o St ridi SMaalad according to the fohlpw ng
st andar ds. cel l'ent: Edges were expressed sharply.

Fth A8 RN io@aﬁes %fd%hr&%S%fM%%ﬁ\(ﬁd yated gxtrenel y goog.

od:” Although there were sone portions that sonmewhat

pness, the print sharpness was eval uated
Caﬂﬁgu#ghc 5231553 a practical l|level. Poor: The Séi%t i's

not e print sharpness was eval uate

CaHﬁgéﬁipﬁﬁgt?ggg? s of the above are shown in Tg@lg 4.
54 iS 43 4] CCC

Ethanc 2

Acetylene glycols 1
Biocidal agent 0.2
Ion-exchanged water 29.7

<<Examples 20 to 23>>

Except setting the blending ratio {(weight ratio) S:/8;
of SILWET L-77, manufactured by Dow Corning Toray Silicone Co.,
Ltd. as the silicone-based surfactant expressed by the Formula
(1), and SIIWET L~-720, manufacturedby DowCorning ToraySilicone

Co., Ltd. as the silicone-~based surfactant expressed by the

‘Formula (2) so that $:/5,=4/6 (Example 20}, S:/S,=6/4 (Example

21), S1/S8:=3/7 (Example 22), and S:/S,=7/3 (Example 23), the
total blending amount of the two silicone-based surfactants
S1 and S, to 1 part by weight, and the blending ratio (welght
ratio) P/ ({S:+S;} of the polar aprotic sclvent P and the

silicone-based surfactants S; and S, to 48.5/1, inkjet inks were
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fn NNMNTi ri ri NW\ ri ri ri O N(Da) a) k k
WWW-P +343 CCC U NNrirl Ori ("2rl rl O
rl MO0t a) a) a) UUU % k k k WWW 43 43 43 43
CCCCONLUa) a a) a) NCO\N ri rl rl rl rod m
(Doa) Q WdUUUkKkkkk WWWW 43 43 a3 43 C .
CCCNI1f) \ Na) a) a) a) LOrl O.-{ Hr1 a \ rl
rl .- rI Nrl 0d a) a) a) a) ri ~~~UU UU
manufactured in the same manner as in Example 19.

The above-described discharge stability test I anddrying
test, and the following tests were carried out on the inkjet
‘inks manufactured in the respective Examples to evaluate the
characteristics of the inks.
<<pH Measurement>>

The pH of the inkjet ink of each Example was measured

'using HM-40V, manufactured by DKK~Toa Corporation.

<<Print Sharpness Test II>>

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-gloss ,
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




WWGr7 Ix] 4] 43 43 43 CCCCNOa) a) a) a) NLO
CHHHH d \N rl mri rl rl Loa) a) a) () ri UUU
U kk k k WWWW,Co\05J] U Z3) 4 4J a) U -WH
3~a) 043 a a) U+ rn>1Pari (0SC-- 4+ 0O
C’f5 CUS4 -uO0(0C.-i RaAU i W4 ~4V) +a) U
UOU -ri bCCH 04rvCOOOO0SNX. Ua (0 S 0a
mu) O Wu) 0) tza m al -H U(DNF4 -HA) C
a pgadi)icad] leved .- P

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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.SZ '"U55 The results for %&anples 19 to 23 in the
Tabl e show that when a silicone-based surfactant
expressed by the Fornmnula (1) and a silicone-based
surfactant expressed by the Fornula (2) are used in
conbi nation as the surfactants, good printing can 5 be
performed with stability on offset coated nedia of
various surface states of a wide range fromglossy to
matted. Conparison of the Exanples shows that the
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10

15

20

25

bi nder resin, an al kali-soluble acrylic resin [ NeoCryl
B-817, manufactured by Avecia Limted, weight average
nol ecul ar weight M~ 23, 660] was used, and as the
basi ¢ substance for dissolving 25 the binder resin in
the inkjet ink, 2-am no-2-nethyl-|-propanol 56 was
used. As the pol yoxyethyl ene phenyl ether, the
conmpound expressed by the Forrmula (5-1) was used, and
as The reshyosyEithyixemplalkyP pherd/linetherTalbhe show that
conmpound expressed by the Formula (6-1) was used. As
wharhe ackiybeaebgbyddd s fftirdnty keipresA2d byade: Worafula (1)
m xture of a plurality of conmponents of the Fornula
and 8) sthatodefbasednstiheavahueseobrssand by oMd lFokh@la (2)
average value of s+t being 1.3], manufactured by Air

arePueddcis adtbikhedcalssthlCsuriastiged, @l asitheng can

bi oci dal agent, Proxel XL-2, manufactured by Zeneca

be BRrfokhdd WaEhUseshi Il Jhe HeRee! E¥ELEQMRANENSY various
menti oned above were bl'ended at the proportions given

surliel QW+t D b ORTEXENRNY8eH o %P@Q%?fthﬁrfatt@cﬁi NgoRY%arison

s;:rrlng, the mxture was fi ered using a nengrane
of he Bhafbi8g %90?%2?*@9%?;%%?%%?@%%;&?53?% fht ratio)
' t P t 15 i,nes t
51/ P e TR ¥R ehn o RO s PR e L g ReS, SEbER T by
Par
I

Co nent arts by weight) Carbon bl ack dispersion
Sl/§5_g)i?3§%i%r@§hy -2-inidazol i di none 48.5 20 S-111N 2.4

Bi nder resin 1 2-am no-2-nethyl-I-propanol 0.1
<<Egemplénd oxi de adduct of sodiumcitrate 0.5 OC6H50

(CH2CH20Q) 6H 0.5 25 COH17C6H40O (CH2CH2Q) 25H 0.5
A carbon black dispersion [Cabojet 300, manufactured by

Cabot Corporation, carboxylic group modified, aqueocus
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,
manufacturedbyAvecia Limited, weight averagemolecular weight
Mw: 23,000] was used, and as the basic substance fo.r dissolving

thebinder resin inthe inkjet ink, 2-amino-2-methyl-1-propancl
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57 Ethanol 2 Acetylene glycols 1 Biocidal agent 0.2

| on- exchanged water 28.3 5 <<Exanple 25>> Except

setting the amount of Surflbén S-111N as the

fluorine-based surfactant to 1.7 parts by weight, the

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

‘aprotic solvent P and the fluorine-based surfactant F

to 95.1/1, and the anmount of 10 the ion-exchanged
waanatserd .t 0A2 9%t I0e par 1 sosbye ey Dirie drenyik jegtheamk thwasompound

manufactured in the same manner as in Exanple 24.
exprdzap| ey26eheEXEephutett ( Bgl) hevadoudedf Qud |l @ag the

S-111N as the fluorine-based surfactant to 1. 5 parts
polibweitghtlertdha1Rbenshagyl et i ehewebghbufd@td:@rd¥ded by

of the polar aprotic solvent P and the fluorine-based
theSHbtaGt ANt )t P2 Q6B .1, pand,d Q@e@%@@ﬂé_ﬁycdl@, Surfynol

i on- exchanged water to 29.2 parts by weight, an inkjet
420 Zﬁad\@a%a(r@ftg ALY EL b7 Lhe1 SATR: PR A ddL @I ehe

24, <<kExanple 27>> 20 Except setting the anount of

f - j.ne- r

Foz?h!ﬂa ?2) PhhtiN t‘?f tt_l]_ﬁetl’[)% g%gh@@ Q28 %%ds%h&?‘é‘:ﬁlfﬂ‘ie 59e%age

par by wei g Ing ratio ratio

‘ valPeF<§g é e @gigéuiggiti%ﬁ% %é%%%éggf%%rg%g?tﬁroducts and

uori ne- based fan e anount

chefii ot BP8 mk *o3a SES naReK A6t Fedor Rt He S BRErAnREP el
XL P TRRSAE O Sl PSRl 10 a6 I T 0TS0 based

Sur'{‘ﬁgtraenstpetgtisﬁe 8coena[:§c§nsent.)t¥s V\Irlleein hitdnetc{]eabkgv%n%ier}ge blended
at the proportions givenbelow in ion-exchangedwater, and after
mixing by stirring, the mixture was filtered using a membrane
filter of S5pm tomanufacture the inkjet ink. Theblendingratio
{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-propanocl 0.1
r.Ethylene oxide adduct of sodium citrate 0.5
CoHsO (CH,CH,0) ¢H | o 0.5

- CgH17C6H40 (CH,CH20) 25H - 0.5
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ratio (weight ratio) P/F of the polar aprotic solvent
P and 5 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 sane
manner as in Exanple 24. The above-described di scharge
stability test |, drying test, and print sharpness
test Il were carried out on the inkjet 10 inks
Ethemedf actured in the respective Exanples to eva uate
the characteristics of the inks. The results are shown

Aceity1Eakl g1y20189 43 N4J CC N\ .~ U U U ri '"H
DLO0O'TO N'~cNC7TU U O x xx wwdg J3 43

Biotdddl Blgink U) U UY U r CN.-1r-1 ri r-1 ohr-i ~
U U U "UUUU WWWI[*7 JJ1J-4UCCC 'H

J
TonNekcHhnlkd: wakkr @ 10 co ri "HOri ENrl 78130

<<Example 25>>"

Except setting the amount of Surflon S-111N as the
fluorine-based surfactant to 1.7 parts by weight, the blending
ratio {(weight ratio) P/F of the polar aprotic solvent P and
thé fluorine-based surfactant F to 95.1/1, and the amount of
the ion-exchanged water to 29.0 parts by weight, an inkjet ink
was manufactured in the same manner as in Example 24.
<<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 24,
<<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 iatio) 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 24.
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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 24.

The above-described discharge stability test I, drying
test, and print sharpness test II were carried out on the inkjet
inks manufactured in the respective Examples to evaluate the
characteristics of the inks. The results are shown in Table

5.
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<<Exanpl e 30>> 15 Except using the sanme anount of
Johncryl 586 (weight average nol ecul ar wei ght Mw
4,600), manufactured by Johfason Pol yner Corporation,
as the binder resin, an inkjet ink was nanufactured
in the same manner as in Exanple 24. The
above-descri bed discharge stability test |, drying 20
test, print sharpness test |Il, and the follow ng test
Wer 8he Cod i Btk Gdlr BRafpeeknki efo 28K $nnetnel fTetiler etlownthat
the respective Exanples to evaluate the
wheghar aci eFi8d Hess & dheddtkst Pkpebakga Syald Foymhast (3)
I1>> Each of the inkjet inks of the Exanples and
is (OERA Alhesu2PaEXANP| Sfo M@ riinitied ERhG@peefRirhed with
bl ack ink cartridge [Part 6 No. 51645A, manufact ured

sta 178 sht s Packard, LeRBNL e £OPPARY sdrifade I@bRes of
thermal jet type inkjet 1nk printer [Desk Jet 6127,

axw{&%&%ﬁ&%ﬁ%fgm. %BH&ﬁﬁﬁ%ﬁfdC%ﬁ%%%ﬂﬂﬁﬁpgfqgﬁPEQmeles

printing was perforne en after |eaving

shotwhset?uagrE{f%q{]hérpdjhanoqiér%tt%oi Qw\éqig%Q }:gﬁégzag/%‘sof]@he polar

réturned e posi t'i on“and ozzl es are

uncapped for. 5_m_nute solid _.pripting of |lcm.x |l.c :
AP hRdd g?‘? Yoriey Bnagdco%rgillgf)ﬂggvgﬁfsggl &V IGIESS T b ois

paper.. The print was, th observed, and the discharge
predeginliv v e 5 rﬂ(er:tﬁn/ﬁlk s W/ vat ed accor di ng to

the 10 follow ng standards. Excellent: No faints were
<<Egg8®I& 287> in the solid print. The discharge

stability after restarting of printing was eval uated

extEepePy ysdug Gbedsamet T fht SOMNeFEYsebfZ (welght

slightly at initial 15 portions of the solid print,
avegeldedmplieptilag weidabutMé ai ht 50 Was mayerfastteed by Johnson

thereafter. The discharge stability after restarting
Polefnepr iCotripeg avdorev alsuatwed bdsdegackisig a aor datkijedl 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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| evel . Poor: Faints were seen across the entire solid

print. 20 The discharge stability after restarting of

printing was evaluated poer. The results of the above

are shown in Table 6. 62 4J -P4J NNON.-00) U

4) ri O0--1.-1H OHO-=-i ri ri NdUUUUFKEK Kk x

x ClL WWWW rol) 4 -Pi31) kCCCCC WNLn

\ONNOO) OOHT-I r-i Cririri H cli Hr-: ri
No.l 1 sWelsh U dhn YWIMM MG 0y, CrbyeYt-Pdcabi Obev&)ophbnt

Q 3IN"roOU i 14 ro R AU U " C ri O0) 0
Coﬁghn@; L.P.] for a thermal jet type inkjet ink printer [Desk
Jet 6127, manufactured by Hewlett~Packard Development Company,
L.P.], and printing was performed. Then after leaving the
printer in a state in which the head is not returned to the
home position and the nozzles are uncapped for 5 minutes, solid
printing of lcm x 1cm was performed 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 in the solid print.
The discharge stability after 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.
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in an inkjet printer of a type with which the
operation of returning the head to the honme position
is performed manually, the use of a binder resin with
a weight 5 average nol ecul ar weight Mv of 1,000 to
3,000 is preferable for preventing faints and ot her
print defects. 64
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WHAT IS CLAIMED IS: 1. An inkjet ink for printing on
hydr ophobi ¢ nedia conprising: a pignent; water; a
surfactant; and a pol ar apgptic solvent having a

nol ecul ar wei ght of 40 to 130, wherein the content 5
proportion of the polar aprotic solvent is 40 to 75
weight % 2. The inkjet ink according to daimil,
wherein a boiling point of the polar aprotic sol vent

i S ‘g‘\]ﬁg rte%u%g%cfool ay&galéﬁ‘bgtadd“éoaﬁ%@' P10 SHAl Phat,

erein protic solvent iIs at |east one

in 8;009 °fed§g{9 \fqﬁ”% ge' e glegn[( g@#ﬁ%@éﬁw 2 10,50081: 8t kAY9ch

azo one
l.- 2- lid I - .
thel\l-olpgtrﬁ%FP& %%ghrﬁgeﬁ_gd%lﬁ%yh;gflgr 8”%11 85%”})8@11’.101’1 is

N, N-di eth pi onam d_y- but rolactone The
perfppmed s rd.tﬁ& Bgech Ringhér &FR Ph‘e”th a Weignt
surfactant _15 is a_ surfactant having.a 88 Ferabl
aveggitafelasgile rateightotn et fpP80 fgn328! 5iSTRgeferable
i nkj et ink according to Caim4, wherein the
fors prieyenddng i iats [anch fiisds &F U fARASHS : and a
blending ratio (weight ratio) P/S of the polar
aprotic solvent P and the silicone-based 20
surfactant Sis P/S=45/1 to 70/1. 6. An inkjet ink
conprising: a pignment; water; a surfactant; and pol ar
aprotic solvent having a nol ecul ar weight of 40 to
130, wherein the content proportion of the polar
aprotic solvent is 40 to 75 weight as the surfactant,
a silicone-based 25 surfactant S, expressed by the
Formula (1): [Chemical Fornula 1] 65 CH3 JCH ~3 XCH3
H3C-Si-0OSi-0OSi-CH3 (1) CH3 R1L CH3 '
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[where Rl indicates a polyal kyl ene oxi de chain

containing at |east one or nore ethylene oxide groups

or propylene oxide groups,., and x indicates a nunera

of no less than 1] 5 and a silicone-based surfactant

S2 expressed by the Formula (2): [Chemical Fornula 2]

CH3 H3CG-Si OSi RR (2) 101 CH3 Y 3 [where R2

i ndi cates a pol yal kyl ene oxi de chai n contai ni ng at

| east one or nore ethylene oxide groups or propyl ene
WHAGX Icfe (@30 ISdand y indicates a numeral of no |ess

than 1] 15 are used in conbination, and a hlending. . .
1. 1 A0iio O GRE Rt PB{ T E19 P BYOFRBPPRACH9q CoriaBaLEing:

surfactants is 51/52=6/4 to 4/6. 7. Ihe ink%gt inkl nt
a paeBerdiinyatere ai msaghensiinaq%peRdirAg 2Parkoc S°+-VE

(weight ratiq) P/ ($S1+S2) _of the Eglar ﬁgrotic °|V8HEent
havpng, g "eHE SBkE 5s e E8he OFadfd tourflet YREESET+83°) §

P/ (S1+S2)=45/1 20 to 70/1. 8. _An inkjet .ink r. o
Dropi G PN G P SHHO MR Hekdt S LAY SEnd? U8 1o g ®-
wat er; a surfactant;. .and palar, aprotic sol vent. -havi .

2. alheIigdtasd l%iad?ﬁoﬁl%tgoéjﬁjd? R\f\h‘g}eeﬁ%lr% ﬁgjocloln e pglnt

proportion of the | ar apr ot solvent,is 40 to 75
of igRCIAT AR IHE %%svtﬁl}tac]tsan]lté:q s*A gr'i ne- based

surfactant e ressEa.b tgg_.Fo mula (3): 1 ? £
3. PRI Gt er e RGN T ) L PhRsF s T Bprotic
sol%%gﬁfgg ég 1g%ske§§et€¥§% %k'solvent 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.

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, and a blending ratio (weight
ratio)P/SofthepolaraproticsolventPandthesilicone—based
surfactant S is P/S=45/1 to 70/1.

6. An inkjet ink éomprising: a pigment; water; a surfactant;
and polar aprotic solvent having a molecular weight of 40 to
130, wherein the content proportion of the polar aprotic solvent
is 40 to 75 weight %, as the surfactant, a silicone—based
surfactant S; expressed by the Formula (1):

[Chemical Formula 1]
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9. The inkjet ink according to Caim8, wherein a
blending ratio (weight ratio) P/F of the polar
aprotic solvent P and 5 the fluorine-based surfactant
Fis PIF=45/1 to 100/1. 10. The inkjet ink according
to Caim1l, wherein the pignment surface is nodified
by carboxylic groups. 11. A printing method conprising
the steps of: using the inkjet ink of any one of

Cains 1 to 1Q,t0 prfgn BEF hydr.ophobi ¢ nmedi um 10
and heating t BydrodF c [medt'udn after printing.
H3C""S||‘—O Sll_o S||_CH3 (1)

CH, R . CHs

[where R! indicates a polyalkylene oxide chain containing at
least one ormoreethylene 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 2]

HaC—Si—+0—Si—R2| (2)

L Y 13

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

are used in combination, and a blending ratio (weight ratio)
5178, of the two silicone-based surfactants is S1/5,=6/4 to 4/6.
7. The inkjet ink according to Claim 6, wherein a blending
ratio (weight ratio) P/(S;+S,) of the polar aprotic solvent P
and the two silicone-based surfactants $1+S; is P/ (S1+S,)1=45/1
to 70/1.

8. An inkjet ink for printing on hydrophobic media comprising:
apigment; water; a surfactant; and polar aprotic solvent having

amolecular weight of 40 to 130, wherein the content proportion

of the polar aprotic solvent is 40 to 75 weight %, and the

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

[Chemical Formula 3]
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CyFaom+{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. Aprintingmethodcomprising 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.



