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PGMENTED INK COMPOSITION 

0001. This application is a Divisional of co-pending appli 
cation Ser. No. 10/518,452 filed on Dec. 20, 2004, and for 
which priority is claimed under 35 U.S.C. S 120. Application 
Ser. No. 10/518,452 is the national phase of PCT Interna 
tional Application No. PCT/JP2003/007840 filed on Jun. 20, 
2003 under 35 U.S.C.S 371. The entire contents of each of the 
above-identified applications are hereby incorporated by ref 
CCC. 

FIELD OF THE INVENTION 

0002 The present invention relates to a pigmented ink 
composition comprising a pigment, a resin, and an organic 
Solvent. In particular, the present invention relates to a pig 
mented ink composition for ink-jet printing systems. 

BACKGROUND ART 

0003. In an ink-jet printing system, a liquid ink is ejected 
from a nozzle towards a printing medium using a pressure, 
heat or an electric field as a driving source to print the printing 
medium. The ink-jet printing system can be used with a low 
running cost and form high quality images. Accordingly, in 
these years, the ink-jet printing system has been quickly 
spreading not only as an office printing system but also 
domestic printing system. 
0004 AS inks for ink-jet printing, aqueous dye inks, which 
comprise water-soluble dyes dissolved in aqueous media, are 
used since they have high coloring properties and cause less 
clogging of printer head orifices. However, the aqueous dye 
inks have some drawbacks such as low water-resistance, 
insufficient durability, etc. 
0005 Recently, large-size ink-jet printers, which can 
accommodate to the A-0 size sheet, have been developed and 
increasingly used outdoor applications for printing exterior 
posters. In addition, with the popularization of digital cam 
eras, the ink-jet printing is used in applications where printed 
materials are stored for a long time. Under Such circum 
stances, pigmented inks with good water resistance and 
weather resistance are being vigorously developed. 
0006. However, the aqueous pigment inks comprising 
water or an aqueous medium as a solvent are not suitable for 
printing posters since plain paper sheets are cockled (i.e. 
waving after drying) when they are printed with Such aqueous 
pigment inks. 
0007 Oil-based pigmented inks comprising aliphatic 
hydrocarbons or alcohols as solvents (for example, inks dis 
closed in JP-A-2000-38533, JP-A-2001-220527 and JP-A- 
2001-3291.93) cause less cockling. However, when they are 
printed on a cationically treated printing media (in general, 
gloss paper sheets), printed records tend to be grazed. For 
example, if a number of sheets are continuously printed, the 
printed records are easily grazed, when the second and Sub 
sequent printed sheets are laminated on the previous sheet for 
several seconds, or the printed records are touched with a 
hand after printing. 

SUMMARY OF THE INVENTION 

0008. An object of the present invention is to provide a 
pigmented ink composition having good anti-grazing prop 
erties, in particular, a pigmented ink composition for ink-jet 
printers, which contains a pigment with a small dispersion 
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particle size and has good water resistance, can be printed on 
a plain paper sheet without cockling, and Suffers from no 
grazing of printed records when the ink composition is 
printed on a cationically treated paper sheet. 
0009. It has been found that when a pigmented ink com 
position contains a specific resin and a specific organic Sol 
vent in a specified amount, the pigment has a small dispersion 
particle size, and the ink composition has good water resis 
tance, it can be printed on a plain paper sheet without cockling 
and furthermore it has good anti-grazing properties such that 
it suffers from no grazing of printed records when it is printed 
on a cationically treated paper sheet. 
0010. The present invention has been completed based on 
the above finding. 
0011. Accordingly, the present invention provides a pig 
mented ink composition comprising a pigment, a resin having 
an acidic group and an organic solvent having a boiling point 
of at least 150°C. which is present in an amount of from 50 to 
90% by weight based on the whole weight of the ink compo 
sition. 

0012. With the pigmented ink composition of the present 
invention, when the ink composition is Subjected to an printed 
layer-sliding test in which the ink composition is applied on a 
cationically treated printing medium with a #4 bar coater 
(available from TOYO SEIKI KOGYO CO.,LTD.) and dried 
and then the printed surface is slid with a cloth on which a 
weight of 50 g is placed, the printed record is not grazed, that 
is, the printed record has good anti-grazing properties. 
0013. In concrete, the printed layer-sliding test is carried 
out as follows: 

0014. A pigmented ink composition is applied on a cat 
ionically treated printing medium with a #4 bar coater (avail 
able from TOYOSEIKI KOGYO CO.,LTD.) and dried for 10 
minutes in an atmosphere kept at a temperature of 20 to 25°C. 
and a humidity of 40 to 60%, and then the printed layer of the 
ink composition is slid ten times with a cloth, on which a 
weight of 50 g (a contact area of 3.1 cm) is placed at an 
interval of 3 seconds. Then, the grazing of the printed layer is 
evaluated. 

0015. An example of a cationically treated printing 
medium is a gloss paper sheet for ink-jet printing with aque 
ous dyes. Gloss paper sheets are commercially available from 
Hitachi Maxell, Epson, Canon, Konica Minolta, etc. 
0016. The ink composition is preferably applied with a #4 
coater to a thickness of 5 to 10 um, and the thickness of the 
printed layer after being dried for 10 minutes is preferably 
from 0.09 to 1.8 um. 
0017 Examples of the cloth to be slid on the coating layer 
of the ink composition include BEMCOTTON, TECHNI 
CLUE, KIM WIPE, KIM WIPER, CHEM DRY, KIMTEC, 
KIM TECS, KIM TOWEL (all available from ASONE), 
cloths of natural fibers such as silk, cotton, etc., cloths of 
synthetic fibers such as polyester fiber, etc. 
0018. The pigmented ink composition of the present 
invention can withstand the above printed layer-sliding test. 
That is, the coating layer is not grazed in the sliding layer 
sliding test and has good anti-grazing properties. Therefore, 
when the pigmented ink composition of the present invention 
is printed on a cationically treated printing medium with an 
inkjet printer, the anti-grazing properties of the printed mate 
rial or record are greatly improved. For example, when the 
second and Subsequent printed sheets are laminated on the 
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previous sheet for several seconds, or the printed records are 
touched with a hand after printing, the printed records are not 
grazed. 

DETAILED DESCRIPTION OF THE INVENTION 

0019. In the present invention, the pigment may be an 
inorganic pigment, an organic pigment or a dye. 
0020 Examples of the inorganic pigment include carbon 
black, titanium oxide, Chinese white (zinc flower), Zinc 
oxide, lithopone, iron oxide, aluminum oxide, silicon diox 
ide, kaolinite, montmorillonite, talc, barium sulfate, calcium 
carbonate, silica, alumina, cadmium red, red oxide, molyb 
denum red, chrome Vermilion, molybdate orange, chrome 
yellow, cadmium yellow, yellow iron oxide, titanium yellow, 
chromium oxide, Viridian, cobalt green, titanium cobalt 
green, cobalt chrome green, Armenian blue, ultramarine blue 
pigment, Paris blue, cobalt blue, cerulean blue, manganese 
violet, cobalt violet, mica, etc. 
0021 Examples of the organic pigment include azo pig 
ments, azomethine pigments, polyazo pigments, phthalocya 
nine pigments, quinacridone pigments, anthraquinone pig 
ments, indigo pigments, thioindigo pigments, 
quinophthalone pigments, benzimidazolone pigments, isoin 
doline pigments, isolindolinone pigments, etc. 
0022. Examples of the dye include azo dyes, 
anthraquinone dyes, indigo dyes, phthalocyanine dyes, car 
bonyl dyes, guinonimine dyes, methine dyes, quinoline dyes, 
nitro dyes, etc. Among them, disperse dyes are particularly 
preferred. 
0023 The amount of the pigment is preferably from 0.1 to 
20% by weight based on the whole weight of the ink compo 
sition. When the amount of the pigment is less than 0.1% by 
weight, the properties of the pigment may not be sufficiently 
exerted. When the amount of the pigment exceeds 20% by 
weight, the stability of the dispersion or the anti-grazing 
properties of the printed records may not be sufficiently 
improved. 
0024. In the present invention, the resins having the acidic 
group include a wide variety of resins such as acrylic, poly 
ester, polyurethane, epoxy and amino resins having an acidic 
group Such as a carboxyl group, a Sulfonic acid group, a 
phosphonic acid group, etc. These resins may be used inde 
pendently or as a mixture of two or more of them. Among 
them, the acrylic resins are preferable in view of the easiness 
of synthesis and grafting, and the easiness of the introduction 
of the acidic group. Furthermore, the resin having the acidic 
group is used as a dispersant of the pigment or as a resin other 
than a dispersant. In Such a case, the resin having the acidic 
group may be used in combination with a common dispersant 
and/or an additional resin. 
0025. The resin having the acidic group not only improves 
the dispersion particle size of the pigment or the water resis 
tance of the ink composition but also has good effects on the 
anti-grazing properties of the printed records printed on the 
cationically treated printing media. With the gloss papers for 
ink-jet printing of aqueous dyes, an ink-receptive layer is 
designed to be cationic to increase the fixing and water resis 
tance of anionic dyes. For example, cationic resins or cationic 
alumina fillers are used to make the gloss papers cationic. 
When the anionic resin having the acidic group is used, the 
adhesion of the resin to the cationic ink-receptive layer is 
enhanced so that the anti-grazing properties of the printed 
records are improved. 
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0026. According to the present invention, the resin having 
the acidic group preferably has an acid value of 10 to 300 
mg-KOH/g, more preferably from 15 to 200 mg-KOH/g, 
most preferably 30 to 150 mg-KOH/g. When the acid value is 
less than 10 mg-KOH/g, the above effects of the present 
invention may not be satisfactorily achieved. When the acid 
value exceeds 300 mg-KOH/g, the improvement of the above 
effects may saturate, and in Some cases, the Viscosity of the 
ink composition may increase. 
0027. The resin having the acidic group preferably has a 
weight average molecular weight of 1x10 to 3x10, more 
preferably from 2x10 to 1x10. When the weight average 
molecular weight of the resin is less than 1x10, it is too small 
so that the printed records having Sufficient strength may not 
beformed. When the weight average molecular weight of the 
resin exceeds 3x10, the viscosity of the ink composition 
tends to increase. Furthermore, the resin having the acidic 
group preferably has a molecular weight distribution of 1.5 to 
10, in particular 2 to 5. When the resin having the acidic group 
has an adequate molecular weight distribution, the printed 
records formed from the ink composition of the present 
invention exhibits the Sufficient anti-grazing properties in the 
wide range of circumstances where the printed materials are 
used. 

0028. Herein, the weight average molecular weight of the 
resin having the acidic group means a polystyrene-converted 
molecular weight measured by gel permeation chromatogra 
phy. 
0029. According to the present invention, the resin having 
the acidic group is preferably a resin having an ether bond. 
When the resin has the ether bond, it has improved affinity 
with the cationically treated printing media and thus the anti 
grazing properties of the printed records can be further 
improved. Alternatively, the resin is preferably a water-in 
soluble resin having a hydrophobic group, since the water 
resistance of the printed records is further improved due to the 
insolubility of the resin having the hydrophobic group in 
water. Furthermore, the resin preferably has a polar group 
Such as a hydroxyl group or an amino group. When the resin 
has the polar group, it has better affinity to the organic Solvent 
or the paper sheet to be printed. 
0030 The above resinused in the present invention may be 
easily synthesized by copolymerizing a monomer having an 
acidic group (hereinafter referred to as "anionic monomer'), 
a monomer having an ether bond, a monomer having a hydro 
phobic monomer and optionally a monomer having a polar 
group by a conventional polymerization method. Copolymer 
resins comprising those monomers are commercially avail 
able. 

0031 Examples of the anionic monomer include mono 
mers having a carboxyl group Such as acrylic acid, meth 
acrylic acid, crotonic acid, ethacrylic acid, propylacrylic acid, 
isopropylacrylic acid, itaconic acid, fumaric acid, acryloy 
loxyethyl phthalate, acryloyloxyethyl Succinate, 2-methacry 
loyloxyethylsuccinic acid, 2-methacryloyloxyethyl-hexahy 
drophthalic acid, 2-acryloyloxyethylsuccinic acid, 
2-acryloyloxyethylphthalic acid, etc.; monomers having a 
Sulfonic acid group Such as 2-sulfonylethyl acrylate, 2-sulfo 
nylethyl methacrylate, butylacrylamidesulfonic acid, etc.; 
and monomers having a phosphonic acid group Such as 
2-phosphonylethyl methacrylate, 2-phosphonylethyl acry 
late, etc. Among them, the monomers having a carboxyl 
group are preferable. 
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0032 Preferable examples of the monomers having an 
ether bond include monomers known as polyether-based 
acromonomers such as “PME-200”, “PME-400, “PME 
1000”, “AME-400, “PP-500, “PP-800”, “PP-1000 and 
“PE-350 (all available from NOF Corporation); and “AMP 
10G” and “MP-60G” (both available from Shin-Nakamura 
Chemical Co., Ltd.). 
0033 Examples of the monomers having a hydrophobic 
group include acrylates and methacrylate such as methyl 
acrylate, ethyl acrylate, isopropyl acrylate, n-propyl acrylate, 
n-butyl acrylate, tert-butyl acrylate, benzyl acrylate, methyl 
methacrylate, ethyl methacrylate, isopropyl methacrylate, 
n-propyl methacrylate, n-butyl methacrylate, isobutyl meth 
acrylate, tert butyl methacrylate, tridecyl methacrylate, ben 
Zyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl meth 
acrylate, octyl acrylate, octyl methacrylate, lauryl acrylate, 
lauryl methacrylate, cetyl acrylate, cetyl methacrylate, 
Stearyl acrylate, Stearyl methacrylate, behenyl acrylate, behe 
nyl methacrylate, etc.; Styrene monomers such as styrene, 
C.-methylstyrene, o-methylstyrene, m-methylstyrene, p-me 
thylstyrene, p-tert-butylstyrene, etc.; itaconates such as ben 
Zyl itaconate, etc.; maleates Such as dimethyl maleate, etc.; 
fumarates such as dimethyl fumarate, etc.; Vinyl acetate; and 
the like. 

0034 Examples of the monomers having a polar group 
include monomers having a hydroxyl group Such as 2-hy 
droxyethyl acrylate, 2-hydroxyethyl methacrylate, hydrox 
ypropyl acrylate, hydroxypropyl methacrylate, etc.; mono 
mers having a primary amino group Such as aminoethyl 
acrylate, aminopropyl acrylate, aminoethyl methacrylate, 
aminoproyl methacrylate, etc.; monomers having a second 
ary amino group Such as methylaminoethyl acrylate, methy 
laminopropyl acrylate, ethylaminoethyl acrylate, ethylami 
nopropyl acrylate, methylaminoethyl methacrylate, 
methylaminopropyl methacrylate, ethylaminoethyl meth 
acrylate, ethylaminopropyl methacrylate, etc.; monomers 
having a tertiary amino group Such as dimethylaminoethyl 
acrylate, diethylaminoethyl acrylate, dimethylaminopropyl 
acrylate, diethylaminopropyl acrylate, dimethylaminoethyl 
methacrylate, diethylaminoethyl methacrylate, dimethylami 
nopropyl methacrylate, diethylaminoprupyl methacrylate, 
etc.; monomers having an amide group Such as acrylamide, 
methacrylamide, dimethylacrylamide, dimethylaminopropy 
lacrylamide, isopropylacrylamide, diethylacrylamide, etc.; 
cyclic monomers such as acryloylmorpholine, vinylpyrroli 
done, vinylpyridine, etc.; and the like. 
0035. In the present invention, the amount of the resin 
having the acidic group is preferably from 0.5 to 30% by 
weight, more preferably from 1 to 20% by weight, most 
preferably from 1.5 to 10% by weight, based on the whole 
weight of the ink composition. When the amount of the resin 
is less than 0.5% by weight, the above effects achieved by this 
resin may not be attained. When the amount of the resin 
exceeds 30% by weight, the improvement of the effects 
achieved by this resin may saturate, and the Viscosity of the 
ink composition tends to increase. 
0036. The amount of the resin having the acidic group 
based on the weight of the pigment is preferably from 10 to 
300% by weight, more preferably from 20 to 200% by weight, 
most preferably from 50 to 150% by weight. When this 
amount is less than 10% by weight, the proportion of the 
pigment is too high so that the Sufficient fixing of the ink 
composition may not be attained. When this amount exceeds 
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300% by weight, the improvement of the effects achieved by 
this resin may saturate, and the Viscosity of the ink composi 
tion tends to increase. 
0037. In the present invention, the organic solvent has a 
boiling point of at least 150°C. If an organic solvent having 
a boiling point of lower than 150°C. is used, the ink compo 
sition is dried on the head of an inkjet printer so that the head 
tends to be clogged. The organic solvent having a boiling 
point of at least 150° C. is preferably a polar solvent, more 
preferably an ether solvent. The ether solvent has good affin 
ity with the cationically treated printing media and signifi 
cantly improves the anti-grazing properties of the printed 
records, since it has a high polarity. 
0038. The ether solvent is preferably a monoalkyl ether 
monoalkyl ester derivative or a dialkyl ester derivative of 
(poly)alkylene glycol. Examples of these compounds include 
ethylene glycol monoalkyl ether monoalkyl ester, diethylene 
glycol monoalkyl ether monoalkyl ester, triethylene glycol 
nonoalkyl ether monoalkyl ester, propylene glycolmonoalkyl 
ethermonoalkyl ester, dipropylene glycol monoalkyl ether 
monoalkyl ester, tripropylene glycol monoalkyl ether 
monoalkyl ester, ethylene glycol dialkyl ester, diethylene gly 
col dialkyl ester, triethylene glycol dialkyl ester, propylene 
glycol dialkyl ester, dipropylene glycol dialkyl ester, tripro 
pylene glycol dialkyl ester, etc. They may be used indepen 
dently or as a mixture of two or more of them. 
0039 Specific examples of these compounds include 
diethylene glycol monoethyl ether monomethyl ester, dieth 
ylene glycol monobutyl ether monomethyl ester, dipropylene 
glycol monoethyl ether monomethyl ester, diethylene glycol 
monobutyl ether monomethyl ester, diethylene glycol mono 
ethyl ether monoethyl ester, diethylene glycol monoethyl 
ether monobutyl ester, diethylene glycol dimethyl ester, tri 
ethylene glycol monoethyl ether monomethyl ester, triethyl 
ene glycol monobutyl ether monomethyl ester, triethylene 
glycol dimethyl ester, tetraethylene glycol monoethyl ether 
monomethyl ester, tetraethylene glycol monobutyl ether 
monomethyl ester, etc. 
0040. These compounds have at least one polar group (an 
ester group and an ether group) and also at least one hydro 
phobic group (an alkyl group) and thus they have a good 
fixing property to any printing media and good water resis 
tance. These two properties may easily be adjusted by select 
ing the number of the polar groups and the number of the 
carbon atoms in the hydrophobic group. The polar group 
contributes to the prevention of cockling when the ink com 
position is printed on a plain paper sheet. 
0041. The organic solvent having a boiling point of at least 
150° C. is used in an amount of 50 to 95% by weight, par 
ticularly 60 to 90% by weight, based on the whole weight of 
the ink composition. When the amount of the organic Solvent 
is too small or too large, the effects of the present invention 
may not be attained. The organic solvent having a boiling 
point of at least 150° C. may be used in combination with 
other common organic solvent such as an aliphatic hydrocar 
bon. In this case, the total amount of the organic Solvent 
having a boiling point of at least 150° C. and the other solvent 
is preferably in the above range. The solid content in the ink 
composition is preferably adjusted in a range from 0.5 to 20% 
by weight, particularly from 1.5 to 15% by weight by select 
ing the amount of the organic solvent. 
0042. The ink composition of the present invention com 
prises the pigment, the resin having the acidic group and the 
organic solventhaving a boiling point of at least 150° C. as the 
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essential components. The ink composition may optionally 
contain common additives Such as Surfactants, other resins, 
Surface-modifiers, leveling agents, defoaming agents, anti 
oxidants, pH regulators, charging agents, disinfectants, pre 
servatives, charge-adjusters, wetting agents, anti-skinning 
agents, perfumes, deodorants or deodorizers, pigment deriva 
tives, etc. 
0043. The pigmented ink composition of the present 
invention may be prepared by mixing and dispersing the 
components using a barrel-driving type mills (e.g. ball mill, 
centrifugal mill, planetary mill, etc.), high-speed rotation 
mills (e.g. sand mill, etc.), medium-agitation mills (e.g. agi 
tated vessel mill, etc.), simple dispersing equipment (e.g. 
disper, etc.), and the like. 
0044) The pigmented ink composition of the present 
invention, in particular, one for ink-jet printing systems, pref 
erably has a surface tension at 20° C. of at least 25 mN/m, 
more preferably at least 27 mN/m, and preferably a viscosity 
at 20° C. of 2 to 30 cp, more preferably 3 to 15 cp. When the 
ink composition has a surface tension or a viscosity outside 
the above range, it may not be stably printed on a printing 
medium. 
004.5 The pigment usually has a dispersion average par 

ticle size of 0.01 to 0.5 m, preferably 0.05 to 0.3 um, more 
preferably 0.06 to 0.2 Lum. When the average particle size of 
the pigment is less than 0.01 um, the dispersion of the ink 
composition may become unstable. When the average par 
ticle size of the pigment exceeds 0.5um, the pigment tends to 
clog the head. 
0046. The pigmented ink composition of the present 
invention can be used in any type of printing systems such as 
ink-jet printing, offset printing, gravure printing and thermal 
transfer printing systems and the like. Among them, the ink 
composition of the present invention is preferably used for 
ink-jet printing. That is, when the ink composition of the 
present invention is used with an ink-jet printer, the above 
effects of the present invention can be well attained. 

EXAMPLES 

0047. Hereinafter, the present invention will be illustrated 
by the following examples, in which “parts' means “parts by 
weight unless otherwise indicated. 

Example 1 

0048. In a 100 cc plastic bottle, 4 parts of a copper phtha 
locyanine blue pigment (“FASTOGEN BLUE GNPS' avail 
able from Dainippon Ink and Chemicals Incorporated), 4 
parts of Dispersant A copolymer of styrene? methacrylic 
acid/butyl acrylate/butyl methacrylate/polyether mac 
romonomer (“PME 400 available from NOF Corporation) 
(weight ratio of 20/10/30/30/10), acid value: 65mg-KOH/g, 
weight average molecular weight: 6.0x10, molecular weight 
dispersion: 3.2, 12 parts of diethylene glycol monobutyl 
ether monomethyl ester (boiling point: 247°C.) as an organic 
solvent and 100 parts of zirconia beads having a diameter of 
3 mm were weighed and charged, and the mixture was dis 
persed for 2 hours with a paint shaker (available from TOYO 
SEIKI KOGYO CO.,LTD.). 
0049. After dispersing, the mixture was diluted with dieth 
ylene glycol monobutyl ether monomethyl ester to obtain 
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Pigmented Ink Composition A containing 5% by weight of 
the pigment and 5% by weight of Dispersant A. 

Example 2 
0050. Pigmented Ink Composition B of this Example was 
prepared in the same manner as in Example 1 except that 
Dispersant A was changed to 4 parts of Dispersant B styrene? 
acrylic acid/butyl acrylate/butyl methacrylate/PME 400 
copolymer (weight ratio of 20/10/30/30/10) acid value: 77 
mg-KOH/g, weight average molecular weight: 5.4x10", 
molecular weight dispersion: 3.0. Ink Composition B con 
tained 5% by weight of the pigment and 5% by weight of 
Dispersant B. 

Example 3 
0051 Pigmented Ink Composition C of this Example was 
prepared in the same manner as in Example 1 except that 
Dispersant A was changed to 4 parts of Dispersant C styrene? 
2-acryloyloxyethylsuccinic acid/butyl acrylate/butyl meth 
acrylate/PME 400 copolymer (weight ratio of 20/10/30/30/ 
10), acid value: 24 mg-KOH/g, weight average molecular 
weight; 6.5x10, molecular weight dispersion; 3.3). Ink 
Composition C contained 5% by weight of the pigment and 
5% by weight of Dispersant C. 

Example 4 
0.052 Pigmented Ink Composition D of this Example was 
prepared in the same manner as in Example 1 except that 
Dispersant A was changed to 4 parts of Dispersant D lauryl 
methacrylate/methacrylic acid/butyl acrylate/butyl meth 
acrylate/PME 400 copolymer (weight ratio of 20/10/30/30/ 
10), acid value: 65 mg-KOH/g, weight average molecular 
weight: 6.7x10, molecular weight dispersion: 3.5). Ink 
Composition D contained 5% by weight of the pigment and 
5% by weight of Dispersant D. 

Example 5 
0053 Pigmented Ink Composition E of this Example was 
prepared in the same manner as in Example 1 except that 
triethylene glycol dimethyl ester (boiling point: 270° C.) was 
used in place of diethylene glycol monobutyl ether monom 
ethyl ester. Ink Composition E contained 5% by weight of the 
pigment and 5% by weight of Dispersant A. 

Comparative Example 1 
0054 Pigmented Ink composition F of this Comparative 
Example was prepared in the same manner as in Example 1 
except that Dispersant A was changed to 4 parts of Dispersant 
E SOLSPER 13940 available from Avecia, polyester resin, 
acid value: 8 mg-KOH/g, weight average molecular weight: 
7.3x10, molecular weight dispersion: 1.2), and diethylene 
glycol monobutyl ether monomethyl ester was changed to 
liquid paraffin (MOLESCO WHITE P-70 available from 
MATSUMOTO SEKIYU KENKYUSHO). Ink Composition 
F contained 5% by weight of the pigment and 5% by weight 
of Dispersant E. 

Comparative Example 2 
0055 Pigmented Ink Composition G of this Comparative 
Example was prepared in the same manner as in Example 1 
except that Dispersant A was changed to 4 parts of Dispersant 
F styrene/butyl acrylate/butyl methacrylate/PME 400 
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copolymer (weight ratio of 20/40/30/10), acid value, 0 mg 
KOH/g, weight average molecular weight: 6.3x10, molecu 
lar weight dispersion: 3.2. Ink Composition G contained 5% 
by weight of the pigment and 5% by weight of Dispersant F. 
0056 Reference Example 1 
0057 Pigmented Ink Composition H of this Reference 
Example was prepared in the same manner as in Example 1 
except that Dispersant A was changed to 4 parts of Dispersant 
G styrene/methacrylic acid/butyl acrylate/butyl methacry 
late/PME 400 copolymer (weight ratio of 20/10/30/30/10), 
acid value: 65mg-KOH/g, weight average molecular weight: 
4.0x10, molecular weight dispersion: 1.4). Ink Composition 
H contained 5% by weight of the pigment and 5% by weight 
of Dispersant G. 

Reference Example 2 
0058 Pigmented Ink Composition I of this Reference 
Example was prepared in the same manner as in Example 1 
except that the amount of Dispersant A was changed from 4 
parts to 0.32 part. Ink Composition I contained 5% by weight 
of the pigment and 0.4% by weight of Dispersant G. 
0059. With Ink Compositions A to E of Examples 1-5, Ink 
Compositions F and G of Comparative Examples 1 and 2, and 
Ink Compositions H and I of Reference Examples 1 and 2, a 
dispersion average particle size of the pigment, water resis 
tance and cockling were measured or evaluated by the fol 
lowing methods: 
0060 Dispersion Average Particle Size: 
0061. A dispersion average particle size of pigment par 

ticles in the pigmented ink composition was measured using 
a laser Doppler particle size analyzer (N4-PLUS available 
from Coulter). 
0062 Printed Layer-Sliding Test: 
0063 A pigmented ink composition was coated on a gloss 
paper sheet (SUPER PHOTOGLOSS PAPER available from 
Hitachi Maxell) with a #4 bar coater (available from TOYO 
SEIKI KOGYO CO., LTD.) and dried for 10 minutes in an 
atmosphere kept at a temperature of 20 to 25° C. and a 
humidity of 40 to 60%, and then the printed layer of the ink 
composition was slid ten times with a cloth (BEMCOTTON 
available from ASONE), on which a weight of 50 g (a contact 
area of 3.1 cm) was placed at an interval of 3 seconds. Then, 
the grazing of the printed layer is visually evaluated. When no 
grazing of the printed layer was caused, the ink composition 
was ranked 'A', while grazing was caused, the ink composi 
tion was ranked “B”. 
0064. Water Resistance: 
0065. A pigmented ink composition was coated on a plain 
paper sheet (available from XEROX) using #4 wire bar (avail 
able from TOYOSEIKIKOGYO CO.,LTD.)and then dipped 
in ion-exchanged water for 1 (one) hour. When no blur 
occurred, the ink composition was ranked “A”, while when 
blur occurred, the ink composition was ranked “B”. 
0066 Cockling: 
0067. A pigmented ink composition was coated on a plain 
paper sheet (available from XEROX) using #4 wire bar (avail 
able from TOYO SEIKI KOGYO CO.,LTD.) and then dried. 
When the paper sheet was no cockled, the ink composition 
was ranked “A”, while when the paper sheet was cockled, the 
ink composition was ranked “B”. 
0068 Anti-Grazing: 
0069. Using an ink-jet printer (MJ-510C available from 
EPSON), a gradation test pattern (100, 80, 60, 40 and 20) was 
continuously printed on five sheets of gloss paper (SUPER 

Sep. 25, 2008 

PHOTOGLOSS PAPER available from Hitachi Maxell) with 
a pigmented ink composition at a temperature of 20 to 25°C. 
and a humidity of 40 to 60%. 
0070. When no grazing of the printed pattern was caused 
by discharging or piling, the ink composition was ranked 'A'. 
while grazing was caused, the ink composition was ranked 
“B”. The presence of grazing was visually evaluated 

TABLE 1 

Pigmented Dispersion 
ink average Water 

composi- particle resist- Cock- Anti- Sliding 
tion size (nm) ance ling grazing test 

Ex. 1 A. 103 A. A. A. A. 
Ex. 2 B 105 A. A. A. A. 
Ex. 3 C 108 A. A. A. A. 
Ex. 4 D 102 A. A. A. A. 
Ex. S E 106 A. A. A. A. 
C. Ex. 1 F 150 A. A. B B 
C. Ex. 2 G 220 A. A. B B 
Ref. Ex. 1 H 190 A. A. B B 
Ref. Ex. 2 I 2OO A. A. B B 

0071. As can be seen from the results in Table 1, in Pig 
mented Ink Compositions A to E of Examples 1 to 5 accord 
ing to the present invention, the dispersion average particle 
size of the pigment was Small, no grazing occurred in the 
printed layer-sliding test, and the printed layer was not peeled 
from the printing medium. Furthermore, they had good water 
resistance, caused no cockling when they were printed on the 
plain paper sheet, and had good anti-grazing properties when 
they were printed on the gloss paper sheet. That is, they 
satisfied all the properties. 
0072. In contrast, in Pigmented Ink Composition F of 
Comparative Example 1 using the conventional dispersant 
and organic solvent, the dispersion average particle size of the 
pigment was rather large, grazing occurred in the printed 
layer-sliding test, and the printed layer was peeled from the 
printing medium. Furthermore, they had low anti-grazing 
properties when they were printed on the gloss paper sheet. 
The results were substantially the same when Pigmented Ink 
Composition G of Comparative Example 2 comprising the 
resin having no acidic group as a dispersant was used. 
0073. Although the resins having the acidic group were 
used, in Pigment Ink Composition H of Reference Example 1 
in which the molecular weight of the resin was too small or 
Pigment Ink Composition I of Reference Example 2 in which 
the amount of the resin was too small, the dispersion average 
particle size of the pigment was large, the anti-grazing prop 
erties were low when the ink compositions were printed on 
the gloss paper sheet. 

EFFECTS OF THE INVENTION 

0074 As described above, when the present invention is 
applied, it is possible to provide a pigmented ink composition 
having good anti-grazing properties, in particular, a pig 
mented ink composition for ink-jet printers, which contains a 
pigment with a small dispersion particle size and has good 
water resistance, can be printed on a plain paper sheet without 
cockling, and Suffers from no grazing of printed records when 
the ink composition is printed on a cationically treated paper 
sheet. 
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What is claimed is: 
1. A pigmented ink composition comprising a pigment, a 

resin and an organic solvent having a boiling point of at least 
150° C. which is present in an amount of from 50 to 90% by 
weight based on the whole weight of the ink composition; 

wherein said resin has an ether bond and an acid value of 10 
to 300 mg-KOH/g. 

2. The pigmented ink composition according to claim 1 
which comprises 0.1 to 20% by weight of the pigment and 0.5 
to 30% by weight of the resinbased on the whole weight of the 
ink composition. 

3. The pigmented ink composition according to claim 1, 
wherein said resin has a weight average molecular weight of 
1x10 to 3x10, and a molecular weight distribution of 1.5 to 
10. 

4. The pigmented ink composition according to claim 1, 
wherein said resin is a water-insoluble resin having a hydro 
phobic group. 

5. The pigmented ink composition according to claim 1, 
wherein said resin is an acrylic resin. 

6. The pigmented ink composition according to claim 1, 
wherein said organic solvent having a boiling point of at least 
150° C. is a polar solvent. 
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7. The pigmented ink composition according to claim 1, 
wherein said organic solvent having a boiling point of at least 
150° C. is an ether solvent. 

8. The pigmented ink composition according to claim 1, 
wherein said organic solvent having a boiling point of at least 
150° C. is at least one compound selected from the group 
consisting of ethylene glycol monoalkyl ether monoalkyl 
ester, diethylene glycol monoalkyl ether monoalkyl ester, 
triethylene glycol monoalkyl ether monoalkyl ester, propy 
lene glycol monoalkyl ether monoalkyl ester, dipropylene 
glycol monoalkyl ether monoalkyl ester, tripropylene glycol 
monoalkyl ether monoalkyl ester, ethylene glycol dialkyl 
ester, diethylene glycol dialkyl ester, triethylene glycol 
dialkyl ester, propyleneglycol dialkyl ester, dipropylene gly 
col dialkyl ester and tripropylene glycol dialkyl ester. 

9. The pigmented ink composition according to claim 1, 
which is used in an ink-jet printer, wherein said ink compo 
sition has a surface tension of at least 25 mN/m at 20° C. and 
a viscosity of 2 to 30 cp at 20° C., and the pigment has a 
dispersion average particle size of 0.01 to 0.5 m. 

c c c c c 


