Description |Ink Conposition for Inkjet Printing
Technical Field [0001] The present invention relates
to an ink conmposition 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 desiregsiiftifg, quality; which
ensures an appropriate drying rate of printed inages;
and which attains excellent col or devel opnent.
Background Art [0002] Hitherto, various pignment ink
conposi tions ¥or Cakpgettidtifdd nonleyad awhing ihg/ari ety
of solvents have been proposed. Wen prints are
produced through printing by nmeans of a ink- jet

RAAHE &5 el Oy4 ng such a pigment ink composition, in
some cases, hozzles of the printer are clogged,
tdwey@by providing prints of poor printing quality. In
addi tion, col or devel opnent of prints obtained by use

Sat o e By et B0 SRR seh o Sotpamison sor
R R e SIS e R
e ron Far TR P ST oas oo Fatase
cQlc0gaindg oFf neRZ2lees o¥f 2@ ink-jet printer during printing, 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

fooo2]

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. In addition, color
development of prints obtained by use of such a pigment ink
composition is not always satisfactory.

Digclosure of the Invention
[C003]

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
attai ns excellent color devel opnent. [0004] The
present inventors have carried out extensive studies
in order to attain the aforenentioned object, and
phragerftoundenhidbnan sexee bh-eRt deNknC OpROSbe81£9bn for ink-
ink-jet printing can be produced through enpl oynent
jeft ardakvent whhawh dgeca ﬁb@d@bﬁégiGigggQﬂgoéktheﬁzlggeof an
present invention has been acconplished on the basis
iok-fkitspiiindergdul-@865pbriAceasdi ael Ynet-BByPHESORle 3 print
i nvention provides an ink conposition for 1nk-jet
ofr Aetiingd potptispngualpigienhich ehbldels EBShPprépriate
pi gnent di spersant, and a solvent, characterized In
drizangt hetsobfeptrinsefiot medest &AN ahibRastt8NRs0bY¥E8L 1ent
ether and at | east one of a |actone conmpound and
colpyrdevedopeenbr (2) at | east one glycol ether
acetate and at | east one of cyclohexane and
[P8BHhor one. Best Mddes for Carrying Qut the Invention
[ 0006] The ink conposition of the present invention
for TAR-Presepti anvagtwickl haeet cherdedcoiubedxtansive
detail. In the ink conposition of the present
SEROLATi ba Ppder 2tonktieinprhat i hogrenent somsdesiviatt, and
that the solvent enployed is fornmed of (1) at |east
have HPYRd! thihein apical L¢vasinlpneomposition 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 this finding.

fo005]

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 at least one
of cyclohexane and isophorone.

Best Modes for Carrying OQut the Invention
[0006]

The ink composition of the present invention for ink-

jet printing will next be described in detail.

In the ink composition of the present invention for




of a |actone conpound and 2-pyrrolidone, or (2) at
| east one glycol ether acetate and at | east one of
cycl ohexane and isophorone. The anobunt of the sol vent
m xture, which is determned in consideration of
factors such as viscosity and surface tension of the
i nk conposition, is generally 60 to 99 nmass%on the
drdsi Jetofpatire imk, cionpiasidd it Refelabloh 8L 1% erd’ employed
mass% In the case where at | east one glycol ether S
ienficoyed] dhe(gnamntldhar epfe i o1t @9 MBSSPORN 1h&t one
basis of the ink conposition, preferably 55 to 85
afass %acmuheatconpeasid eigl of- @0t OROURd aRd 1east one
2-pyrrolidone is used in an anount of 1 to 45 mass%
gdiyacte etdsirs agfetishe iand acoMeesitt i0l, off efenablekai@ Log
25 mass% In the case where at | east one glycol ether
igopharenes efptogedunt hef athensolvbet eefxisrd5 $9:i80 is
mass% on the basis of the ink conposition, preferably
d@@eﬁ@igsdnags%pn&ndeaatﬁeasbfoﬁacnbr@y@b@he&@nﬂﬂgcoém@y and
i sophorone is used in an anmount of 0.5 to 30 nass% on
supdachaseasobnt b ithie cofposinpoettiphef eeabkyietali0v250 to 99
mass% [ 0007 Exanpl es of the glycol ether enpl oyed
magsEhenptesehtsisneéntheninkckodposthybanepgkyeohbliy 80 to
et hers such as ethylene glycol nononethyl ether,
9ét BfFERe glycele nomobuiydretderleasti eyl ehecql yesher is
nononet hyl ether, ethylene glycol diethyl ether,
SHP&PKGRenEhgl pBEINE| fBekgPfeiBel5 Upebhyheassgbycohe basis
thﬁl met hyl ether, diethylene glycol diethyl ether,
Ohnbhet FPEt R9TeAB1EE Rl PEBASHRAPYY BEhep; 8Bropystneand at
1gl%col ethers 3 such as propyl ene glycol nononethyl
iy Er?nﬁrBEyFeﬁ%CEPvﬁoFomﬁﬁﬂﬁétﬁ?@ 2tPEFropidpytehe used in

aglgﬁghn ggb%tgé gghgéés% 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 cyclohexanone
and isophorone is used in an amount of 0.5 to 30 mass% on the
basis of the ink composition, preferably 1 to 25 mass%.

[0007]

Examples of the glycol ether empioyed in the present
invention include ethylene glycol ethers such as ethylene
glycol monomethyl ether, ethylene glycol monobutyl ether,
diethylene glycol moncmethyl 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
suctl adepyobyiiynel atyene, mpnvakenhglaetaBe, propylene lycol
~ y-caprol actone, e-valerolactone, and m xtures ?hereo?.
mp068hykxanpkes piobhtegkygol celhabnagatat eceApl-oyed
in the present invention include ethylene glyco
déphepy&ee&agéycsmchonaﬁeehhyleﬁﬂegLyd@brﬂmeéhQY§lycol
et her acetate, diethylene glycol nonoethyl ether
mapeehhgl ahbeet hpkrepelghycgllyoonobuhgthel hetheacetiabeopylene
and propyl ene glycol ether acetates such as propyl ene
ggiyedl dimadbhel hgkherheprapeiate, gbyopy! anetgi-ycether, and
monoet hyl ether acetate, dipropylene glycol nononethyl
dephepylaset glgcodi giepyyenethbycohndondet byés et hereof .
acetate; and mxtures thereof. [0010] Simlar to
[@8f%Eenti onal printing ink conpositions, the ink
conposition of the present invention for ink-jet
pri nEXAgPlesnrii hbealbrndee resbpunfNoeppioied] an the
limtation is inposed on the type of the binder
presént andeanyobi hdetudesy+isutengplayethd n yeonvenbilanabne,
i nk conmpositions for ink-jet printing may be used. In
Y 19RO lesdinng nveevigilenro leles opiend emdd miesiureiss thereof .
Sarticularly preferably vinyl chloride copol yner
[9@27h. such vinyl chloride copolyner 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
moncethyl 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 monoethyl 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



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
resdserdls pavencudarly yakifetual vinyh ehheride cogshiser
may be enpl oyed. Specific exanples include vinyl

refslior.i deuchpolyyer chest e Webbo DIher £6s IRNAIP! Se SHEL]

as vinyl acetate, vinylidene chloride, acrylic
siogdyeoy andcombliebciani #itA preker red:ivisnyl Tiedl Srdder of
copolymer resin is a vinyl chloride-vinyl acetate
toepbliyaer resin,fehded tibr degbrméapdl yAeebast ieRadlion of
vinyl chloride and vinyl acetate, and such a
fegpolpnenchesenfhaubngiaynoiéeubal tyebght st £30008n8ion of
less is particularly preferred. [0012] No particul ar
theniinkt compbsithposedsogehbheat ypetot thels mass% on the
af orenmentioned other resins, and any resins enpl oyed
bpgiscefivehei dnkl comkosbhposi t poasemplpeiusedlo masss.
Exanpl es of the resins include epoxy resin, phenolic
[PB3LAH, novolak resin, acrylic resin, rosin-nodified
phenolic resin, polyester resin, amno resins

(el &Ri RBSr PSPASNBeARYGDARGM N8 VesimLyebE. yinyl chloride

ol yam de resin, cellulose ester resins (cellulose

r%? A8t BRE, PecerPLPBee- t riRreifie, exminplaelindlosts vinyl
cellul.ose nitrate, cellulose propionate, cellulose
chlerife BUPG+ERer Eeeils Bith| PLlhesecethenoness nsuch as
%neihgl cel lul ose, ethyl cellulose, benzyl cellulose,
VIPY tyROCRRT O 0%V EYARBRL B OB LR ul QEY11C 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 ig 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 resing (melamine resin, benzoguanamine resin, etc.),
polyamide resin, cellulose ester resins (cellulose diacetate,
cellulose triacetate, nitrocellulose, cellulose nitrate,

cellulose propionate, cellulose acetate butvrate, 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,
cllulddé, ether ¥28ink29melB?l E381uldfe,14¢hyl48e131890se,
153, 154, 155, 166, 168, 180, 181, and 185; Pi gnent
bénaggectblulbse, 38ridd1 ﬁél1550559,cg&noééhy§5ce§mglose,

71; Pigment Red 9, 48, 49, 52, 53, 57, 97, 122, 123,
CagboxyBBLhyI7¢el80]10882, c230Box06hy128811416se21dminoethyl
220, 223, 224, 226, 227, 228, 238, 240, 244, and 254;
celgmdéneeVi oket ) 19and3yiR9]l 30et3Re BdpoBPmednde50hs.

Pi gnent Blue 15, 15:1, 15:3, 15:4, 15:6, 22, 30, 64,

[8Ad380; Pigment Geen 7 and 36; Pignent Brown 23, 25,

and 26; Pignment black 7, 26, 27, and 28; titanium

oxi déxampdasoxifdehe plitmamar emplogbdomm yeEl oWk 2bRBosition
sul fide; cobalt blue; barium sulfate; cal cium
otathenaresent cinTaet aopufivr of npi geenprihotog porelede Pigment
into the conposition, which may be arbitrarily
Ygetermlhedldepbhdi hg, ohOt he4t ype, abdl, oTherspr operto®s 109,
of the pignent enployed, is generally 0.1 to 15 nass%
150 the7bab?s, b8t ht2P nklednpb3sti bhe, ptéferhbty 056, 153,
to 10 mass% [0014] Exanples of the pignment

L3t speP2antéenpl @9 edl 3. t heli nknd cb¥posPijuenofOtdmye 16, 36,

resent _invention for ink-jet printing include a

3%0I%%st%+hp%?ya%?de6¥es¢ﬁrh@@in@ﬂ@mblorPiﬁm%n%ﬂ%ﬁ@ %, 48, 49,

5%r%%€8 in the one nol ecul e thereof and a
unber -Aberafe 141 ettt arl4®i gt of 172700088 0 132 00%02, 206,

2]T,eéa{]g),unél'7o,f ZchOe, 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, preferabiy 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 gnment di spersant incorporated into the conposition,

which may be determ ned dependi ng on the type and

ot her properties of the pignment enployed, is

generally 0.1 to 15 nmass. on the basis of the ink
conposition, preferably 0.5 to 10 mass.. [0015] A

typi cal exanple of the pignent dispersant is produced
gidorugueg lir edet icore @lo 1atnAae EHeae@Mahed BPoheet el vESsiyd

with a polyam ne conmpound having two or nore am no
mgrleens aim wilghene £ mleoule tikeneef.. SpechhbGneXapPtes

i ncl ude Sol sperse 32000, Sol sperse 32500, Sol sperse
r326edt Sdlsppessat33n0orpSeksper Seto34h20-cRBbEReAS8, which
35100, Sol sperse 37500, and Di sperbyk 9077. [0016] A
mpyl pestietepoliyad depeesiinghavi RgecOR§per aRE afhEe properties
group in the one nolecule thereof is not preferred,
ofi hte ppiogeehnt edipdpees, onsi sepeernllinoaddibi 08, mWBEB on the
t he nunber- average nol ecul ar weight is |less than
bas@g0efsthbl énkdispposiibhonf, pirgfeptbegnnot Be 10 masss.
attai ned, whereas when the nunber-average nol ecul ar

[A8ght is in excess of 15,6000, dispersibility of the
pigment in ink tends to decrease. [0017] The ink

conpoBi t¥Bhrcatl ehampieseht thavengnent f dispaksahetis produced

rinting may further contain a

tgéﬁﬂabtrﬁﬁﬂyl@@npfoﬁhiﬁgidagenminihedapDMQesbérthesin with a
conductivity-controlling agent incorporated into the
PeoHpBsNEi 6ATPIUEENBRELNY DWE 0B mOrenamise ogrotpes basi she one

of the ink conposition, preferably 0.5 to 7 5 mass%
m?égﬁg}e thereor. Specific examplés include Solsperse 32000,

Solsperse 32500, Solsperse 32600, Solsperse 33500, Solsperse
34750, Solsperge 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 ig poor. In addition, when the number-
average molecular weight is less than 2,000, stable
~dispersion of pigment cannot be attained, whereas when the
number-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
(20C) of 1 to 100 cP, a surface tension of 2 x 10-2
5t ma6s%.10-2 NNm and a specific weight of 0.8 to 1.2.
[0019] The ink conposition of the present invention
[bonsink- jet printing may be prepared by
m xi ng/stirring of the starting conponents, and
filtedmigafrotopubinfintdchbe Mhkt dbRpobY tABARS Fok Ank-jet
filter having a pore size about 1/10 or less of the
pnbezliegsi zeeofnkheonpksj et opr bAt eheeppboyad. ih08R0)on must
The i nk conposition of the present invention for ink-
hpee printing chyrhetasedtibthsaivablet yoof ihRkjé€tprinting.
printers; e.g., a charge controlling type ink-jet
Therafereantdha tnbpeompedétand d§pehénkréeenprinvehtion
The ink conposition of the present invention is
psafé¢nbbyyehpb oyedisfopi tit (PEPdY danNso ofo@ cP, a surface
| arge-format ink-jet printer; e.g., an ink-jet printer
ténsipni ofi agxouedoan ar ki thes Nuch a8l si gpediiFal-ay®ight of
Wien the ink conposition of the invention is enpl oyed
Oi# @l br2-graphic printing or printing froma video
i mage, high- contrast imges with remarkably high
[?9bge reproducibility can be obtained. 8 [0021]

After ink-ﬂet-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;
€.9., 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 compogition of the inventiqn is employed in color
graphic printing or printing from a video image, high-
contrast images with remarkably high image reproducibility

can be obtained.




surface (ink conposition) on a substrate forns 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
[anded the conditions where the printed surface (ink
conposition) is dried. Exanples of such substrates
i ncl adeesubsikrgeespradeialy et pbrrokass, ehe phastig
material; resin-coated paper, transparent sheets for
sovéaheadipkofenposntiany ot dogubatthebesostsnass 8L OR by
di spl ays. [0022] By use of the ink conposition of the
dpyésentiti aveanbbant f pempskafeteptdntetgrat! RGHEPEIOf o
nozzles of an ink-jet printer which would otherw se
degreesdoelagupri i nte prageaventdetnties efy @ardicular
rint of desired printing quality can be obtained,
1 anditahieppl opinadeedr gn nghe asebof r4t & Nd1e dwh i ARYESe angk
excel | ent col or devel opnent can be attained. Exanples
compe3] tidghel pressinted nvent 1omg Wi | tinexdulbet geseri batbt
in nore detail by way of Exanples and Conparative
dekarfpe@sor Exeapt@surlden dhanco@bitphras | wiee X ainpd @srilnted
to 3 Inks of Exanples 1 to 4 and Conparative Exanples
SUrf{arg (i cpirpatetbby kheldiad, Branpdrs off ausand
mll, for three 9 hours, respective m xtures

STt R gl RoHBbh etites i Rt e e opede | v reatANt 33 3 t by

mass) shown jn Table 1.
plastic material; resin-coated paper, transparent sheets for

overhead projection; and outdoor articles such as gign
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 otherwigse 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 thrae




[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: 40%, product of Avecia), and

hBhsperbﬁ%pé@?16@0hy§§h§ésD@bM@H&H?ngeébH %gh%
content: 529, product of Byk-Chenie) FO

repfsecel vExamplass] ( ﬁ)QrésaB? £agBar éhbbéﬁ B % to
3 were analyzed in terns of viscosity, partic e Sl ze,

[dogpersion stability, nozzle clogging, and resistance
to ethanol, through the follow ng nethods. These

prop6pébe51ca&ﬂ9 enmph ugbadwaeeomghngchoi1bbe fokiB¥hNg1ack,
ratings. [0026] <Viscosity neasurenent> Nbasured by

predust obf acBby peovd sLpmeted atirPC chl8P2dd sK1ikee resin,
si ze measurenent > Measured by neans of a | aser

pdedicacet obopachenl easize. ) di SABI HEL QN0 MBI &E11ulose ester
(SALD- 7000, product of Shimadzu Corporation). [0028]
repigpepsoducstabi Easywaltachsé kpawse sS3ps @0l afo BRG £ OF -
one nonth. After 10 storage, viscosity and particle
pelyanige ereleter isobid amohtevial uated, ascedinht addeia) , and
follow ng ratings.
Disperbyk 167 (polyester-polyamide resin (solid content: 52%},
product of Byk-Chemie) .
[0025]

The inks of Examples 1 to 4 and Comparative Examples 1
€o 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 stabilitys

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

10



A: Change in viscosity and change in particle size
were 5%or |ess after storage at 60C for one nonth.

B: Change in viscosity and change in particle size
were nore than 5%to 10%or |ess after storage at 60C
for one nonth. C Change in viscosity or change in
particle size was nore than 10% after storage at 60C

sftarramre MORdbs i[t90291a p%lNQZLZ:Il% @1%%9 hidG2 ﬁett%%ﬂnréﬁg Gna

was obtai ned by nmeans of a large-format ink-jet

eprilnigled andddiE nebtal ted iIfRIRWES VHatdaklky assessed.
The print condition was eval uated accordi ng to the

fol | ow rharfoat iingS:i AosSuSE eSS WHahge ikt @d+@ticle size were
intended sites. B: Not printed at intended sites with

+BEi Bl d@E@Ch$t6%estb@a@@ZéEeGQb@gﬁéfgonéCM§§H .
<Resi stance to ethanol > A test inmge was obtai ned by

mean$ :ofCharigar ger fudrsnmis 1 tiynlmjdetchiphiglt eh, F&%l@l@ size were
obt ai ned i mage was rubbed with a piece of cloth

mompr egaat 6d wot ho30crass¥sehifane! swakehe dh€s0°c for one
thus-treated i mnage was visually assessed. A No change

m@gashobserved. B: Ink was partially renoved. C |nk was
renmoved to such an extent that the substrate 11 was
expo§ed Chhget ént viiesoktisyand ehahgat ianpareishewsikB was

Tabl e 1.
more than 10% after storage at 60°C for one month.

0029]
<Nozzle cloggings>

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 sites with print defects due
to nozzle clogging.
[0030]
<Resistance to ethanol>

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 wasg 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 W1O Itcog Wt0O UEa TIDIO WWU
9N~ (Dg O Uto WPa 0.1 0.1 W -t NNto W9 F~4
f:4 WWH WMdal0OCD Na CQ NM I

to

Hr
_______________ WNIt N 0- Ori CNIO to co d\
WM Qrl 00 Mrl ak ~) a}la
was exposed.

The test results and evaluation are shown in Table 1.

[0031]

[Table 1]
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a solvent mxture falling outside the scope of the

i nvention caused nozzle cloggi ng and provi ded

defective images. The ink of Conparative Exanple 2

enpl oyi ng only one species of the essential two

sol vents of the invention exhibited poor dispersion
stability and caused cl oggi ng of nozzles, thereby

[Fra@zldi ng defective i mages. The ink of Conparative

Exanple 3 enploying only the other species of the

esserfts als taleasdnentSife the Hmyanidon ehididied 1 to 4
poor dispersion stability and poor resistance to
{@dvanolingnd oc alrse shrelsegi ngpvehtiens| eshitiheselbykcellent
provi di ng defective i mages. [0033] Exanples 5 to 8
Pend cCowpacatiny e 1Ex aingl ée st st,0 iGidinktdampoditi ahesef inks were
Exanples 5 to 8 and Conparative Exanples 4 to 6 were
spgcedacad -by kneadi ng, by nmeans of a sand nill for

three hours, respective m xtures contai ning
conpdife o tingsites fdet itk arfodlmrpaiparitve Brampde) 1skewloying
in Table 2. [0034] Specifically enployed were N pex
a1 PoLuentambsnubkadk ]l lipgodutside Degussape WYHPhévinykntion
chloride copolynmer resin, product of Dow Chem ca
ceysyd vaBz851c000gingerhndl psovédedr dederesiva, ipagdact The
.of Eastman), Sol sperse 32000 (pol yester- pol yam de
1pksph CeBPprgatoneeRkampdeyy, eppoduengobnivecha) speands of
D s erbxk,9077 ( pol ester-poléanide resin (solid
LEEnEBAENT 18404 WOppBdUERLEf OBy khehenvent ippoeBhibThed poor

.. nk %gggositions of Exanples 5 to 8 and Conparative

dispe n 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 nozzlies,
thereby providing defective images.
[0033]
Examples 5 to 8 and Comparative Examples 4 to 6

Ink compositions of Examples 5 to 8 and Comparative
Examples 4 to 6 were prepared by kneading, by means of a sand
mill for 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 resgin,

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

14



Exanples 4 to 6 were analyzed in terms of viscosity,
particle size, dispersion stability, clogging of
nozzl es, and resistance to ethanol, through the
foll ow ng nethods. These properties were eval uated
according to the aforenentioned ratings. The test
results and evaluation are shown in Table 2. [0036]

rE¥ahl, e p2bais tOoll @awtman) n BolsRebseOB2d400M(pbb1 %kgkN
U mwUO.l Pa Pa ~~ WN<t' wNtO cNO 4p

pMlyamnide @@shin dsolMitiocanmendp 10b%)1, p@bﬂh&t“bf Avec1a),
a FCF'i Wri Q E Wtod N M/N O Lf)
and Disperbyk 9077 (polyester-polyamide resin (solid content:
99%), product of Byk-Chemie).
[0035]

The ink compositions of Examples 5 to 8 and Comparative
Examples 4 to 6 wére 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]
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x >1Ut43JriiHa v, dJr, Oxr-1 H'"Jr -ri WOO ENW

yJ Uw>Dblr-I kQ EaPa" -H44 rdr Q .' bi Oi

i WCO0Q Hrdral Qrl1Q kk>=20U PX0Q N

0OQ Q iJQ -ri bl T Q $4 Wr UOJ-J +J -r; r-1 O
jord . f." OHHQ ri COOWUKEk -r14-) 0014

> 'Jr HHQ Q O -HObi co Ari P, $1 Pa >1 > H

0351 U 4 Pa bi -H S4 UO-W0.01 Cr-1 HHO}i WO

W rd >9 WNc4iJ-H(1) 00 -Hro HH a) uuF a>va,

a>agWs [1037]easfien clasre f oratkabilec?,of eednpk®e0fs to s
Exanples 5 to 8 (according to the present invention)
@didsidiedy éxcdleemre geertf dmvemed ) aldhithe desh&ellent
indicating that these inks were excellent. In

regfiorasnce Ha iaik cheCamsarsat iivelibsample thaeMheyiendnks were
a solvent mxture falling outside the scope of the

i i caused cl oggi ng of nozzles and provi ded
defective images. The ink of Conparative Exanple 5

enpl oyl weréAagtondhspdeikeof ompae atssentEbaimptwo 4 employing
sol vents of the invention exhibited poor dispersion
asERBIVENLy mdxgusgused léhaggungide tbezkespet bér ehy invention
provi ding defective images. The ink of Conparative

CEXSRAI €16994Rp 6fi RgzBREY Bhd orheidepedeéscofivehémages.
essential two solvents of the invention exhibited

ThGor i feFSMBATrafalrl FE3MPARdSpepplegingt anty boe species

%t hgnol and caused cl o%gi ng of nozzles,
oL the essential two solvents of the invention exhibited poor

dispersion stability and caused clogging of nozzles, thereby
providing defective images. The ink of Comparative Example 6
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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t hereby providing defective images. 17 Clains [1] An
i nk conposition for ink-jet printing, conprising a

pi gnment, a binder resin, a pignment dispersant, and a
solvent, characterized in that the solvent is forned
of (1) at l|least one glycol ether and at |east one of a
| act one conpound and 2-pyrrolidone, or (2) at |east
one glycol ether acetate angd g-mgﬁast one of

cycl ohexane and i sophorone. E % i nk conposition for

k- hat 1Pk @bmgas%1%8%!rb%ﬁkhgetcgggghlngm‘;géﬁh@l%gﬁg a

bi nder resin is a vinyl chlori

pARmiee ,CMRASIddOn-d0m || K @fmeH Rl nctes%'rﬂcpgd golvent,

in claiml or 2, wherein the pignent di spersant

d@ﬁdrsaes:te_e:rlzdaplmarﬂrﬁe; el BN 5IWG QRIS am dO
groups in the one nolecule thereof and a nunber

aver age Y aGdA oMl gty 4H00 4R 13 0QRgd @éiéa‘%f a

i nk conmposition for in Jet printing as describe

1®Jcﬁlome1,co&poﬁlt&lcﬁ,an\&h@f—g)y&r‘dlqmcobret her is
(di)ethylene glycol al kyl ether, (di)propylene

gl ycal2)( dit) aldat Qtrﬁerglyd@ﬂ tefdrRirh W cene +&f Bé@ﬁi at least one
nonoal kyl ether. [5] An ink conposition for ink-jet

ofr icyciloheasndestkd hedpharogleai m 1, 2, or 3, wherein
the glycol ether acetate is propylene gl yco

[Oonofet hyk edhpeosacedat eoorigkhybensr ghyCod a808888tYbed in
et her acetate. 18
claim 1, wherein the binder resin is a vinyl chloride

copolymer resin.

[3] An 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 ether acetate.
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