Description |Ink Conposition for Inkjet Printing
Technical Field [0001] The present invention relates
to an ink conposition for ink-jet printing and, nore
particularly, to an ink conposition for ink-jet
printing which does not cause clogging of nozzles of
an ink-jet printer during printing, to thereby
provide a print of desired printing quality; which
ensures an appropriate dr YESGIAREEO8f printed i mages;
and which attains excellent col or devel opnent.
Background Art [0002] Hitherto, various pignment ink

conpositions f lnk-jet. .printin ploying a variety
of solvents hggg Egéﬁbg§86§§e§9r %ﬂgggbrgﬁfgt%?%
produced through printing by nmeans of a ink- jet
rinter enploying such a pignment ink conposition, in
gABniecaseSiendzzl es of the printer are cl ogged,
thereby providing prints of poor printing quality. In
488P¢i on, col or devel opment of prints obtained by use
of such a pignent ink conposition is not always
sat i sTAet BF§seDr sthosut tonf rehetéavent aoninkf 00Hodieion for
present invention has been conceived in order to
S vESt her bt b edrerind o reek 9 rv ehey L arld art o bjre citnkof
the 1 present invention is to provide an ink
CIMRRB R 1Yh FOF FHKk=] § teto1pini it grivitiitt adee suototc ac@es e

éﬂé&éﬁﬁg’ég Agﬁgﬁéiség ;g1ink—jet printer during printin

g, to
thereby provide a print of desired printing quality; which
ensures an appropriate drying rate of printed images; and
which attains excellent color development .
Background Art
[0002]

Hitherto, various pigment ink compositions for ink-jet
printing employing a variety of solvents have been proposed.
When prints are produced through printing by means of a ink-
jet printer employing such a pigment ink composition, in some
cases, nozzles of the printer are clogged, thereby providing
prints of poor printing quality. 1In addition, color
development of prints obtained by use of such a pigment ink
composition is not always satisfactory.

Disclosure of the Invention
[0003]
The present invention has been conceived in order to

solve the aforementioned problems, and an object of the



ink-jet printer during printing, to thereby provide a

print of desired printing quality; which ensures an
appropriate drying rate of printed i mages; and which
attains excellent color devel opnent. [0004] The

present inventors have carried out extensive studies

in order to attain the aforenentioned object, and

have found that an excellent ink conposition for

ink-jet printing can be produced through enpl oynent
pregendl yementhani hg toppedetdenanednkoapasbkifonTh8r ink-
present invention has been acconplished on the basis
oettprsntingdi which0868F ndccondsegkYoghhegpbesedtzles of an
i nvention provides an ink conposition for ink-jet
prkniehgorcoberi dining primentg, atobthdeebyesiovide a print
pi gnent di spersant, and a solvent, characterized in
ehaleatred pwiamting qeahbdy pfwiddhatnbenst aneagpystiate
ether and at |east one of a |actone conpound and

qeypiitg datromef wringtdd aindesst and whichlatetdiets excellent
acetate and i sophorone, and does not contain water.

Esr sl dpwertar ryi ng Qut the invention (00061 The

i nk conposition of the present invention for ink- jet
ﬁﬂqoﬁﬂing will next be described in detail. in the ink
conposition of the present invention for 2 0 .

i nk- TS PrieRenig, inventens devd atarhiked tduk sothemtive
empl.oyed is forned of (1) at |east one glycol ether
SiMNdige fLEaordsmeto attain the aforementioned object, and

have found that an excellent ink composition for ink-jet
printing can be produced through employment of a solvent
having a predetermined composition. The present invention
has been accomplished on the basis of thisbfinding.

[0005]

Accordingly, the present invention provides an ink
composition for ink-jet printing, comprising a pigment, a
binder resin, a pigment dispersant, and a solvent,
characterized in that the solvent is formed of

(1) at least one glycol ether and at least one of a
lactone compound and 2-pyrrolidone, or

(2) at least one glycol ether acetate and isophorone,
and does not contain water.

Best Modes for Carrying Out the Invention
[o0061

The ink composition of the pregent invention for ink-

jet printing will next be described in detail.

In the ink composition of the present invention for
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of a |actone conpound and 2-pyrrolidone, or (2) at

| east one glycol ether acetate and isophorone. The

amount of the solvent mixture, which is determned in
consi deration of factors such as viscosity and

surface tension of the ink conposition, is generally

60 to 99 mass% on the basis of the ink conposition,
preferably 80 to 97 nass% In the case where at | east

one glycol ether is enployed, the amobunt thereof is

ISkt e pmpgston itheldasssertfidhecHtk QMRS employed
preferably 55 to 85 mass, and at | east one of a

Jsactomed compdundtaikastpynolddand isthseddd a0 least one
amount of 1 to 45 mass% on the basis of the ink
cdorpdsidticore, cumefeenablandl @ 4pyrR Resp I (d)e £aj'ast one
where at | east one glycol ether acetate is enpl oyed,
glyscdnethtert keetaftd sntb ittofHormrs% The bheuhasbs ehe
the ink conposition, preferably 55 to 85 nass% and
sgtlviemds micweref, edlohhe xadete rarteds dph@oord desatsed of
in an amount of 0.5 to 30 mass% on the basis of the
fagikorsnpusht Benyiprebérgbbndl shef2temaenddon 6G0%Re ink
Exanpl es of the glycol ether enployed in the present
cphpest.tdani ntbudenerhylen€éogkpcob mebeksosutheabasis of the
.ethylene glycol nononethyl ether, ethylene glyco
iplsnepupgsieitnr, prdferaplyné0gtypcol wamsket it wdergse
et hyl ene glycol diethyl ether, diethylene glyco
wHERRt AY| Ledder ondi glngbénetheycds ewphyyedet hize anbent
di et hyl ene gl ycol diethyl ether, and triethylene
t%??%%g ONbHUEYIZS chRBET PROPINE chs i yebl thehenk @omposition,
et her, propyl ene

such as_propyl ene glycol nononeth
Pﬁ?%ﬁblx‘m%ge%y% RPBPY p%%y@*énﬁe@sﬁsfc@me n®fobutgrtone
cé%égﬁﬁd and 2-pyrrolidone is used in an amount of 1 to 45
mass% on the basis of the ink composition, preferably 10 to
25 mass%. In the case where at least one glycol ether
acetate is employed, the amount thereof is 15 to 90 mass% on
the basis of the ink composition, preferably 55 to 85 mass%,
and at least one of cyclohexancne and isophorone is used in
an amount of 0.5 to 30 mass% on the basis of the ink
composition, preferably 1 to 25 mags%.

[0007]

Examples of the glycol ether employed in the present
invention include ethylene glycol ethers such as ethylene
glycol monomethyl ether, ethylene glycol monobutyl ether,
diethylene glycol monomethyl ether, ethylene glycol diethyl
ether, diethylene glycol dimethyl ether, diethylene glycol
ethyl methyl ether, diethylene glycol diethyl ether, and

triethylene glycol monobutyl ether; propylene glycol ethers



di propyl ene gl ycol nononethyl ether, dipropylene

gl ycol nonoet hyl ether, propyl ene glycol dinethyl

et her, dipropylene glycol dinethyl ether, propylene

gl ycol diethyl ether, and dipropylene glycol diethyl
ether; and m xtures thereof. [0008] Exanples of the

| act one conpound enpl oyed in the present invention
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acetate; and " m xtures thereof. [0010] Simlar to

[gooyentional printing ink conpositions, the ink
conposition of the present invention for ink-jet

pri nEkagp16ONbAI e a1 HENEBE E8FHFundORF Sy&4l 8K the
limtation is inposed on the type of the 'binder

pF&Sdil:  ARek A WoRi Nder,deS] Brie A RLe¥edel N, C QY@P&%&B?%HE,

i nk conmpositions for ink-jet “printing may be used.

y-ie@ rpyieseine, N¥ephi 8Po15REcRENAGR dn ] £8Pk Sthereot .
particularly preferably vinyl chloride copol yner
[¢@&S3In. Such vinyl chloride copolynmer resin may be used

Examples of the glycol ether acetate employed in the
present invention include ethylene glycol ether acetates such
as ethylene glycol monoethyl ether acetate, diethylene glycol
monoethyl ether acetate, and ethylene glycol monobutyl ether
acetate; and propylene glycol ether acetates such as
propylene glycol monomethyl ether acetate, propylene glycol
monoethyl ether acetate, dipropylene glycol monomethyl ether
acetate, dipropylene glycol moncethyl ether acetate; and
mixtures thereof.

[0010]

Similar to conventional printing ink compositions, the
ink composition of the present invention for ink-jet printing
contains a binder resin. No particular limitation is imposed
on the type of the binder resin, and any binder resins
employed in conventional ink compositions for ink-jet

printing may be used. In the present invention, the binder
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singly or in conbination with other resins. The anount
of the binder resin, which is determned in
consi deration of factors such as fixability,
viscosity and surface tension of the ink conposition,
is generally 0.5 to 15 mass% on the basis of the ink
conposition, preferably 1 to 10 mass% [0011] In the
nt_inventi vari et f vinyl. chloride resins
B o et Sy el T b et e iy Fopo L imes
I de,. copol. r sins with other co-nononers such
ggégéing?mgbg?é&g,Cvﬁﬁﬁﬁl8eﬁgpgﬁV8FFd§?SéBr9?che used
r ; el ¢ .acid.. A preferred.vinyl_chloride
cop%i%n%rr alrr}gscfcgr@lg{a;tlovq AT SIS SR -~ abRE apBount of
GaPal ; resj.n f t.hr ough . _copol yneri zati.on_of,
V|ng%Mgﬁ%Bfﬁﬁgganghgghyfj%ét ﬁ?gpjgﬁglnsﬁgﬁséderaglon of
es| [ : L ecul ar. .wei_ght of _30, 000 or.
R e I G R 1o g e &Rt pearapion of
éﬂéﬂﬂﬂﬁ'dﬁﬁgd%'%qB Seqso eh@%aﬁﬁ eOQ% EgeJS magss® _on the
af orenent | ne& ot.ér resins, ‘and any resins enployed
Ha@i&ﬁQﬁV%%E'9ﬁ@|cb% QQQQRgﬁktg%%%e%g%l el”%Sle masss .
Exanpl es of the reSins include epoxy reSin, p ehof 1 &
[o@gi1p, novolak resin, acrylic resin, rosin-nodified
phenolic resin, polyester resin, amno resins

(el anj Recr esiRenbenzogUanani ng [gsipa, e%@'%'n 1 chloride
pol yam de resin, cellulose ester resind (celluf ose

réb&ﬁ@tﬁh§,becéhb969§§.t{ééﬁéﬁfﬁéheig$ﬂf5§”ﬂﬂgfﬁﬁ% vinyl

cellulose nitrate, cellul ose propionate, cellulose
chtetatie bubyIgher £L6ids wi€El buhosecsthshoh&st NSuch as

(et hyl cellul ose, ethyl cellulose, benzyl cellulose,
vinilykceehtd| ostnyTyaanet fiyl oeehé Ul 888ylic monomer, and
maleic acid. A preferred vinyl chloride copolymer resin is a
vinyl chloride-vinyl acetate copolymer resin formed through

copolymerization of vinyl chloride and vinyl acetate, and

such a copolymer resin having a molecular weight of 30,000 or
less is particularly preferred.
[0012]

No particular limitation is imposed on the type of the
aforementioned other resins, and any resins employed in
conventional ink compositions may be used. Examples of the
resins include epoxy resin, phenolic resin, novolak resin,
acrylic resin, rosin-modified phenolic resin, polyester resin,
amino resins (melamine resin, benzoguanamine resin, etc.),
polyamide resin, cellulose ester resins (cellulose diacetate,

cellulose triacetate, nitrocellulose, cellulose nitrate,

cellulose propionate, cellulose acetate butyrate, etc.),



car boxymet hyl cel |l ul ose, carboxyethyl cell ul ose,

am noethyl .,cellulose, etc.), and vinyl acetate

copol ymer resins. [0013] Exanples of the pignent

enpl oyed in the ink conmposition of the present
invention for ink-jet printing include Pignent Yellow
12, 13, 14, 17, 20, 24, 31, 55, 74, 83, 86, 93, 109,

it <Ry ]f?f%énl'%%@ejﬁ%& SR Rs 165PVh GRbRRIOSS,
SR G I o Cnis V1482 183058, S7hoghveose Tnkose,

gment
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[@Bg i Plgnent Green 7 and 36; Pignent Brown 23, 25,
6; Pigment black 7, 26, 27, and 28 titanium
l o zinc
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ofaEHQngggseﬁECanQﬁt?&R“?& oingl #Bl%@fﬁ%poﬁégﬁék Pigment

Into the conposition, which may
YQ@K@%”&Qedlgepf@d'P?ooﬁoth§4ty9f ag %er spr €§rt§§s 109,

of the pignent enp IS genera Iy 1'to

1908, thesbagbs of, ¢ he, b ok 0441 0Py o I r t
10’ nasé@b ?oo%%é E&%ﬂpl£§ﬂ2f§% e g?%neﬁéﬁdﬁg%%rggﬁ 153,

180pl oyed 186t hesd ki g oS td,00 Ofs ! he PESEMrange 16, 36,
invention for ink-jet printing include a

3polyester - pof yand des 1 esdn hayi nghd WL Orp B @D S 45, 49,
groups in the one nolecul’e thereof and a

snuUES -mverage 12mw) ecid ariawei gtdg of1 23 00sd 0 11 0GR 2, 206,
The anmount of the

215, 216, 217, 220, 223, 224, 226, 227, 228, 238, 240, 244,
and 254; Pigment Violet 19, 23, 29, 30, 32, 37, 40, and 50;
Pigment Blue 15, 15:1, 15:3, 15:4, 15:6, 22, 30, 64, and 80;
Pigment Green 7 and 36; Pigment Brown 23, 25, and 26; Pigment
black 7, 26, 27, and 28; titanium oxide; iron oxide;
ultramarine; chrome yellow; zinc sulfide; cobalt blue; barium
sulfate; calcium carbonate, etc. The amount of pigment
incorporated into the composition, which may be arbitrarily
determined depending on the type and other properties of the
pigment employed, is generally 0.1 to 15 mass% on the basis
of the ink composition, preferably 0.5 to 10 mass$.
[0014]

Examples of the pigment dispersant employed in the ink

composition of the present invention for ink-jet printing

include a polyester-polyamide resin having two or more amido



pi gment di spersant incorporated into the conposition,
which may be determ ned depending on the type and

ot her properties of the pignment enployed, is
generally 0.1 to 15 mass% on the basis of the ink
conposition, preferably 0.5 to 10 mass% [0015] A
typi cal exanple of the pignent dispersant is produced
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(wRiight is in excess of 15,000, dispersibility of the
pigment in ink tends to decrease. [0017] The ink

Lo g on for. ink. iet.
;?Fﬁ?ghgyﬁggg u%?%ggﬁggﬁgthggﬁyéﬁgﬂt 81 sb0Kzahflis produced
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conductivity-controlling agent incorp

p6QPRAShEI @Amb&uAGNEERIhY Pwd &P &Qren§ﬁ§ﬁoo§r&§§sb§§i§he one
of the ink conposition, preferably 0.5 to 775 ss%
mp08&Ble thereof. Specific examples include Solsperse 32000,
Solsperse 32500, Solsperse 32600, Solsperse 33500, Solsperse

34750, Solsperse 35100, Solsperse 37500, and Disperbyk 9077.

[0016]

A polyester-polyamide resin having one or no amido
group in the one molecule thereof is not preferred, since
pigment dispersion is poor. .In addition, when the number-
average molecular weight is less than 2,000, stable
dispersion of pigment cannot be attained, whereas when the
numper-average molecular weight is in excess of 15,000,
dispersibility of the pigment in ink tends to decrease.
[0017]

The ink composition of the present invention for ink-
jet printing may further contain a conductivity-controlling
agent. The amount of the conductivity-controlling agent

incorporated into the composition is generally 0.1 to 10

mass% on the basis of the ink composition, preferably 0.5 to



Simlar to conventional ink conpositions for ink-jet
printing, the ink conposition of the present invention
must have printing characteristics suitable for
ink-jet printing. Therefore, the ink conposition of
the present invention preferably has a viscosity
(200 of 1 to 100 cP, a surface tension of 2 x 10-2

6 X 10 2 Nm and a specific weight of 0.8 to 1.2.
" The ink conposition of the present invention

Q] jet printing may be prepared by
X|Hg/st|rr|ng of the starting conponents and

i ngfﬂaérﬁgtozuélg{ éeni,tq?t Godut $rTaog) teee spr fak-er

[ ..[002
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conposi
ol® €8l oroy. graphlc printing or printing fron1a vi deo
i mage, high- contrast inmages with remarkably high
[bomge reproducibility can be obtained. 8 [0021]
After ink-jet-printing is perforned, the printed

The ink composition of the present invention for ink-
jet printing may be prepared by mixing/stirring of the
starting components, and filtering for purifying the mixture
by means of a filter having a pore size about 1/10 or less of
the nozzle size of the ink jet printer employed.

[0020]

The ink composition of the present invention for ink-
jet printing may be used with a variety of ink-jet printers;
€.g9., a charge controlling type ink-jet printer and a drop-
on-demand type ink-jet printer. The ink composition of the
present invention is suitably employed in printing by means
of a large-format ink-jet printer; e.g., an ink-jet printer
for printing outdoor articles such as sign displays. When
the ink composition of the invention is employed in color
graphic printing or printing from a video image, high-

contrast images with remarkably high image reproducibility

can be obtained.
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surface (ink conposition) on a substrate fornms dry
filmby drying it at anbient tenperature to severa
hundreds of . degrees celsius. In the present

invention, no particular Ilimtation is inmposed on the
substrate on which the ink conposition is printed, so
|l ong as the substrate is not deforned or decayed

@ﬂ%ﬁf the conditions where the printed surface (ink
onposition) is dried. Exanples of such substrates

i ncl S bst.rat es made .of netal, ass, | ast
s ert e R At e e CE AR Ent CoReBEDFBH

nmat eria
DTSR U] A I 2
s i (3 esem;%‘s:ﬁ@&em»ztﬁ'ee«gm@'ﬁ%ﬁ@aﬁi
AL AT PR e A
S et e W
SRR PR L ik i
P P DB A

sa_rssgzcé Y‘ﬁﬁ&%@rﬁﬁ&%{ﬁ%@y koneadi ng., . m%g%% Qfe %u%%”d

, for thre ours, respec

s@@m@é@é@gﬁ@mgemﬁsmtégﬁ{?&&é |y ANt §(Rar t s,.by

mass) shown in Tab
plastic material; resin-coated paper, transparent sheets for

overhead projection; and outdoor articles such as sign
displays.
[0022]

By use of the ink composition of the present invention
for ink-jet printing, clogging of nozzles of an ink-jet
printer which would otherwise occur during printing is
prevented. Therefore, a print of desired printing quality
can be obtained, and an appropriate drying rate of printed
images and excellent color development can be attained.
Examples
[0023]

The present invention will next be described in more
detail by way of Examples and Comparative Examples.
Examples 1 to 4 and Comparative Examples 1 to 3

Inks of Examples 1 to 4 and Comparative Examples 1 to 3

were prepared by kneading, by means of a sand mill, for three



[0024] Specifically enployed were Monarch 1000 (carbon
bl ack, product of Cabot Corp.), VYHD (vinyl chloride
copol ymer resin, product of Dow Chem cal Co.),
CAB-551-0.01 (cellul ose ester resin, product of
East man), Sol sperse 37500 (pol yester- polyam de resin
(solid content: 409@ product of Avecia), and
Di s erb k 167 ester-polyam de resin (solid

se'nt Ryt i e‘p reoqf O@nge)co“m@.?@]ts Fhe
i nks of Exanples 1 to 4 and Conparative Exanples 1 to
vEIRGE Al t% ©EhE &Y ViSE0s Sty " part | éibéesﬂze

[&) 52043r sion stability, nozzle clogging, and resistance
t hanol, through the follow ng nethods. These

propertle re eval uated accordln to the follown
rati nge: fdd"mZ@ily R R (> 10E&s Fedbey %1ackf

R e B Sk S?Efar%?@y Efééoi GP g% deropolimes resin,
o0 SR G600 GtLE 67 S o> o0 ?gﬁrfﬁsﬁsfllrbaa%]ester
BRaToREREUF BF CROVRED aqBC GPECOS: L) hnd parTere"
oph§EptALe gt ar 110 6% 8481 U360 2680LALDL IO e ) an
Disperbyk 167 (polyester-polyamide resin (solid content: 52%),

product of Byk-Chemie) .

[0025]

The inks of Examples 1 to 4 and Comparative Examples 1
to 3 were analyzed in terms of viscosity, particle size,
dispersion stability, nozzle clogging, and resistance to
ethanol, through the following methods. These properties
were evaluated according to the following ratings.

[0026]
<Viscosity measurements

Measured by means of a B-type viscometer at 20°C.
[0027]
<Particle size measurements

Measured by means of a laser diffraction particle size
distribution meter (SALD-7000, product of Shimadzu
Corporation) .

[0028]
<Dispersion stability>

Each ink was stored at 60°C for one month. After

10



A: Change in viscosity and change in particle size
were 50 or less after storage at 60C for one nonth.

B: Change in viscosity and change in particle size
were nore than 5%to 100 or less after storage at 60C

for one nonth. C Change in viscosity or change in
particle size was nore than 10% after storage at 60C

for_one nonth. [0029 <Nozzl e cloggi ng> A test .image

et BBt ai et By el G2 YA asT st e (deesrgined” and
rinter, and the obtained i mage was visyally assessed.

Ut o ORI S By AU PR SO -t ot he

foll owi n ratings.. A: Successfull rinted at, ,

i nt eg’ﬁ’eoﬁg‘BQ%&‘s.l VAT é%h%/’ﬁfeeﬁ@eé)aﬁttl@ée\msﬂﬁe were

+pgint efects due to nozzle clogging. [0030

ToRe S s ti&TEe 36 C&t RARSPICAEe L F nhge Wos BPERned by
nean%%of a large-farmat . ink-'et}Printer, and,tﬁe .

obt aithed 1 e Wad FIbBddvwirt i £150d6cdoPaEItdche size were
igpr nated with 50 mass% et hanol -water- The

TR Ts {FEardd SPmadé Ras 1erSudtirfrassesee. 2A: RoC changye

0 observed. B: Ink was partially renmoved. C |nk was
renoved to such an extent that the substrate 11 was

$§EF§@gCh£g%et%%tv&g%%EE§yag% %%%Eéétkﬁnp%%%iéﬁ8“@i52 was
more than 10% after storage at 60°C for one month.

[0029]

<Nozzle clogging>

A test image was obtained by means of a large-format
ink-jet printer, and the obtained image was visually assessed.
The print condition was evaluated according to the following
ratings.

A: Successfully printed at intended sites.

B: Not printed at intended sgites with print defects due
to nozzle clogging.

[0030]

<Regsistance to ethanols>

A test image was obtained by means of a large-format
ink-jet printer, and the obtained image was rubbed with a
piece of cloth impregnated with 50 mass% ethanol-water. The
thus-treated image was visually assessed.

A: No change was observed.

B: Ink was partially removed.

C: Ink was removed to such an extent that the substrate

11



[0031] [Table 1] 12 NNri ~o co ~n UWV co k U W Pa

NIf Wtocorl 00 Q@ N~ O ~d+ N(N~1 co mP7 W!A
LI) o3 HWrl di NIOWor~W NN~rl ri WNd N
iDIOOPQ ~" r-1 NIOtoCoFO O-, Nr H m-~
a)x 0

was exposed.

The test results and evaluation are shown in Table 1.
[0031]

[Table 1]
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, 7 CL Fa 7-~ 4 [0032] As is clear fromTable 1, the
i nks of Exanples 1 to 4 (according to the present

i nvention) exhibited excellent performance in all the
tests, indicating that these inks were excellent. In
contrast, the ink of Conparative Exanple 1 enpl oying

a solvent mxture falling outside the scope of the

i nvention caused nozzle clogging and provided
defosali ve i mages. The ink of Conparative Exanple 2
enpl oyi ng only one species of the essential two

sol veid siofcldeer fxrvtentdile exhithd ethipOosr BhHRErISd 0N to 4
stability and caused cl oggi ng of nozzles, thereby

(eremcirdiing def etld wyerdsmgesnvEie iiol) ofxGuyiRaatdallent
Exanple 3 enploying only the other species of the
res¥entiaalcet im 244l vévet teaft o hd igivetiimen wxhi biHeed inks were
poor dispersion stability and poor resistance to

egrkddeintand caused cl oggi ng of nozzles, thereby
provi di ng defective i mages. [0033J Exanple 5 and

ConpdrationgrEsanpicée 4nko & lQokpearpasid imR:mpdle 1 employing
Exanpl e 5 and Conparative Exanples 4 to 5 were
apsepaerst byxkneadfajlihy peassdef thesandpri bf thae invention
three hours, respective m xtures containing conponents
cansedenpeslevelagpingsappapreviidedndsfeshowa inagabl e The
2. (0034] Specifically enployed were Ni pex 1701Q
inlk apBoRomparktiver Byanrlef 2beynton)ng Wiy (vhaybpecies of
chl oride copolynmer resin, product of Dow Chem cal
thg. §ssepBla5 1079159 eeP b 088 ebeeinvention exhibited poor
dispersion stability and caused clogging of nozzles, thereby
providing defective images. The ink of Comparative Example 3
employing only the other species of the essential two
solvents of the invention exhibited poor dispersion stability

and poor resistance to ethanol and caused clogging of nozzles,
thereby providing defective images.
[0033]

Example 5 and Comparative Examples 4 to 5

Ink compositions of Example 5 and Comparative Examples
4 to 5 were prepared by kneading, by means of a sand mill forxr
three hours, respective mixtures containing components in

respective amounts (parts by mass) shown in Table 2.

[0034]
Specifically employed were Nipex 170IQ (carbon black,

product of Degussa), VYHD (vinyl chloride copolymer resin,

product of Dow Chemical Co.,), CAB-551-0.01 (cellulose ester

14



O 14 resin, product of Eastman), Sol sperse 32000

(pol yester- polyamde resin (solid content! 100%9%,
product of Avecia), and Disperbyk 9077

(pol yester-polyam de resin (solid content: 99e),
product of Syk-Chemie). [0035] The ink conpositions
of Exanple 5 and Conparative Exanples 4 to 5 were
anal yzed in terms of viscosity, particle size,

di spersion stability, clogging of nozzles, and
regshst produte ethaaskmahhr, owgh sieeskokkowiongpaeteeds: -
These properties were evaluated according to the

palpsaidat repefl (kalidgsontbattesboresubikddard of Avecia),
eval uation are shown in Table 2. [0036] [Table 2] O

add DispenbyklIod? {pbDy¥bsuérUpBlydmielreskin ReoWi@ €ontent:
NL-WO0-1FLL[QGQ,L20 G OIll 41L rdNO 41

99%) , product of Byk-Chemie).

[0035]

The ink compositions of Example 5 and Comparative
Examples ¢ to 5 were analyzed in terms of viscosity, particle
size, dispersion stability, clogging of nozzles, and
resistance to ethanol, through the following methods. These

properties were evaluated according to the aforementioned

ratings. The test results and evaluation are shown in Table

2.
[0036]

[Table 2]

15
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[0037] As is clear fromTable 2, the inks of Exanple

5 (according to the present invention) exhibited

excellent performance in all the tests, indicating

that these inks were excellent. In contrast, the ink

of Conparative Exanple 4 enploying a solvent m xture
falling outside the scope of the invention caused

cl oggi ng of nozzles and provi ded defective inages.

The ink of Conparative Exanple 5 enploying only the

doha7] species of the essential two solvents of the

i nvention exhibited poor dispersion stability and

poor Asedisstaree tfororetladmla 2andheausécs cfodyamgplef S

nozzl es, thereby providing defective imges. 0 17
(€tabmdinfglioAhhenpresaposinvention)i rikhjiditpd etkicedlent
conprising a pignent, a binder resin, a pignent
pdrSpemsnne, iandla shevertts,chadacteingedhat thatet heks were
solvent is fornmed of (1) at |east one glycol ether and
eateldagt.one of a |actone conpound and 2-pyrrolidone,

or (2) at |east one glycol ether acetate and

i sophoropetraahd Hbesinkt ofofabarasize. FpRpAs #nkmploying
conposition for ink-jet printing as described in
actalvent wierere fadlbnadentsaddenthe acepaypfchher igwention
copol ymer resin. [3] An ink conposition for ink-jet
carsed | ptrgsinmesef i hedzias ahdi provided, defierbivet heages.

pi gnent dispersant is a polXester-

The ink of Comparative Example 5 employing only the other
species of the essential two solvents of the invention
exhibited poor dispersion stability and poor resistance to

ethanol and caused clogging of nozzles, thereby providing

defective images.
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pol yam de resin having two or nore am do groups in the
one nol ecul e thereof and a nunber average nol ecul ar
wei ght of 2,000 to 15,000. [4] An ink conposition for
ink-jet printing as described in claiml, 2, or 3,
wherein the glycol ether is (di)ethylene glyco
(di)al kyl ether, (di)propylene glycol (di)alkyl ether,
or triethylene glycol nonoal kyl ether. [5] An ink
conposition for ink-jet printing as described in
claim1, 2, or 3, wherEifihde glycol ether acetate is
propyl ene gl ycol nononethyl ether acetate or ethyl ene

[9) ycoh innebubysieiherfecetakeief pt8nting, comprising a
pigment, a binder resin, a pigment dispersant, and a solvent,
characterized in that the solvent is formed of

(1) at least one glycol ether and at least one of a
lactone compound and 2-pyrrolidone, or

(2) at least one glycol ether acetate and isophorone,
and dees not contaln water.
[2] An ink composition for ink-jet printing as described in
¢laim 1, wherein the binder resin is a wvinyl chloride
copolymer resin.
[3] 2An ink composition for ink-jet printing as described in
claim 1 or 2, wherein the pigment dispersant is a polyester-
polyamide resin having two or more amido groups in the one
molecule thereof and a number average molecular weight of
2,000 to 15,000.
[4] An ink composition for ink-jet printing as described in
claim 1, 2, or 3, wherein the glycol ether is (di)ethylene
glycol (di)alkyl ether, (di)propylene glycol (di)alkyl ether,
or triethylene glycol monoalkyl ether.
[5] An ink composition for ink-jet printing as described in
claim 1, 2, or 3, wherein the glycol ether acetate is

propylene glycol monomethyl ether acetate or ethylene glycol

monobutyl ethexr acetate.
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