
(19) United States 
US 2011 01 04453A1 

(12) Patent Application Publication (10) Pub. No.: US 2011/0104453 A1 
Shinjo et al. (43) Pub. Date: May 5, 2011 

(54) LIQUID COMPOSITION, INKJET (30) Foreign Application Priority Data 
RECORDING METHOD, INKJET 
RECORDINGAPPARATUS AND RECORDED Oct. 30, 2009 (JP) ................................. 2009-250939 
IMAGE Publication Classification 

O 1 O O (51) Int. Cl. 
(75) Inventors: Kenji Shinjo, Yokohama-shi (JP); C08F 2/246 (2006.01) 

Shinsuke Tsuji, Kawasaki-shi (JP); BOSD 3/6 (2006.01) 
Kouji Harada, Kawasaki-shi (JP); B32B 3/10 (2006.01) 
Yutaka Kurabayashi. BOSC5/00 (2006.01) 
Higashimurayama-shi (JP) (52) U.S. Cl. ......... 428/195.1:522/64; 427/487; 118/620 

(57) ABSTRACT 
(73) Assignee: CANON KABUSHIK KAISHA, 

Tokyo (JP) The invention provides an aqueous liquid composition con 
taining a water-soluble monomer, a photopolymerization ini 
tiator and an aqueous medium and further containing a poly 

(21) Appl. No.: 12/887,998 mer emulsion, wherein the water-soluble monomer is a 

(22) Filed: Sep. 22, 2010 
monomer that has two or more ethylenically unsaturated 
bonds and is curable with an active energy ray. 



US 2011/01 04453 A1 

LIQUID COMPOSITION, INKJET 
RECORDING METHOD, INKJET 

RECORDINGAPPARATUS AND RECORDED 
IMAGE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a liquid composi 

tion, an inkjet recording method, inkjet recording apparatus 
and a recorded image. 
0003 2. Description of the Related Art 
0004 An inkjet recorded image, in particular, a recorded 
image formed with an aqueous ink involves a problem on 
fastness properties such as water fastness and Scratch resis 
tance. As measures to Solve this problem, it has been known 
in recent years to use an inkjet ink containing an emulsion. 
0005. On the other hand, as a technique for forming a fast 
image, is mentioned a technique of using an aqueous liquid 
composition containing a water-insoluble polymer present in 
a state of an emulsion. When the water-insoluble polymer 
present in the State of the emulsion in the liquid composition 
(hereinafter also referred to as a polymer emulsion) is applied 
to a recording medium, the polymer emulsion aggregates to 
form a film as the water around the emulsion decreases. The 
film formed can protect an image formed on the recording 
medium to improve the fastness of the image. 
0006. However, the above-described technique has caused 
the following problems in some cases. The polymer held in 
the state of the emulsion in an aqueous medium has caused in 
Some cases destruction of the emulsion structure due to stor 
age under a severe environment (high temperature, vibra 
tion), long-term storage or an influence by the pH of a color 
ing material upon addition of the coloring material into the 
liquid composition to cause deposition of polymer compo 
nents. When the liquid composition containing the polymer 
emulsion has been applied to a recording medium, in some 
cases, the filming (aggregation) of the polymer emulsion has 
rapidly progressed to make the film formed uneven, and con 
sequently the quality of the resulting image has become insuf 
ficient, and the fastness has not been sufficiently improved. 
0007. In order to solve this problem, in an aqueous ink 
using an emulsion, it is known to add an aid for inhibiting the 
rapid progress of filming of the emulsion to improve the 
uniformity of a film formed by the emulsion. As such aids are 
generally used plasticizers and high-boiling alcoholic Sol 
vents. However, such an aid is liable to remain in a film 
formed, and consequently the fastness of the film may not be 
improved in Some cases. On the other hand, in recent years, 
there has been a dramatically strong demand for diversity to 
meet individual needs of customers and necessity for high 
image quality in an image forming technique. 
0008 Specific techniques for forming an image with a 
liquid composition containing an emulsion include a tech 
nique described in WO01/057145. WO01/057145 describes a 
technique for improving the fastness of an image with a liquid 
composition containing acroylmorpholine. 

SUMMARY OF THE INVENTION 

0009. However, the above-described prior art has involved 
the following problem. Specifically, according to the investi 
gation by the present inventors, the stability of the liquid 
composition, and the uniformity and strength of a film have 

May 5, 2011 

not been Sufficiently achieved according to the technique 
disclosed in WOO1/057145 in Some cases. 
0010. Accordingly, it is an object of the present invention 
to provide an aqueous liquid composition curable by irradia 
tion of active energy rays, also suitably usable as an ink 
containing a coloring material, excellent in stability, and 
capable of forming a uniform film and imparting high fastness 
to an image. Another object of the present invention is to 
provide an inkjet recording method and an inkjet recording 
apparatus using the liquid composition, and a recorded 
image. 
0011. The above objects are achieved by the present inven 
tion described below. According to the present invention, 
there is thus provided an aqueous liquid composition com 
prising a water-soluble monomer, a photopolymerization ini 
tiator and an aqueous medium and further comprising a poly 
mer emulsion, wherein the water-soluble monomer is a 
monomer that has two or more ethylenically unsaturated 
bonds and is curable with an active energy ray. According to 
the present invention, there are also provided an ink jet 
recording method and an inkjet recording apparatus using the 
liquid composition, and a recorded image formed by the ink 
jet recording method. 
0012. According to the present invention, there is provided 
an aqueous liquid composition curable by irradiation of active 
energy rays, also suitably usable as an ink containing a col 
oring material, excellent in stability, and capable of forming a 
uniform film and imparting high fastness to an image. 
According to the present invention, there are also provided an 
inkjet recording method and an inkjet recording apparatus 
using the liquid composition, and a recorded image. 
0013 Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments. 

DESCRIPTION OF THE EMBODIMENTS 

0014. The present invention will hereinafter be described 
in detail by preferred embodiments. The present inventors 
have carried out investigations. As a result, it has been found 
that an aqueous liquid composition containing a polymer 
emulsion and a water-soluble monomer that has two or more 
ethylenically unsaturated bonds and is curable with an active 
energy ray is excellent in the following respects, thus leading 
to completion of the present invention. More specifically, the 
liquid composition can form a uniform film on an image 
obtained by irradiation of active energy rays, is excellent in 
fastness Such as the crosslinking degree of a cured product of 
the water-soluble monomer and adhesion between the cured 
product and a film formed by the polymer emulsion and also 
satisfies the level of low viscosity required in inkjet recording 
applications. In addition, the liquid composition is excellent 
in long-term storage stability and ejection stability (also 
referred to as stability merely) required in aqueous liquid 
compositions in particular. 
0015 The reason why the liquid composition according to 
the present invention, which contains the above-described 
specific water-soluble monomer, can form a uniform film and 
achieves excellent results in curing performance and Stability 
is not clearly known. However, the present inventors specu 
late as follows. First, the mechanism with which the uniform 
film can beformed by using the liquid composition according 
to the present invention is presumed to be as follows. The 
monomer used in the present invention has a hydroxyl group 
or an ethylene oxide group and thus exhibits specific water 
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solubility (hydrophilicity). Accordingly, the water-soluble 
monomer can hold water in the liquid composition like a 
high-boiling alcoholic solvent. In addition, the water-soluble 
monomer can gradually release the water held upon forma 
tion of a film formed by the polymer emulsion, so that it is 
Supposed that the monomer can function as an ideal aid agent 
to inhibit the rapid aggregation of the polymer emulsion so as 
to gradually form a film. 
0016. Then, the mechanism with which the curing perfor 
mance of the liquid composition according to the present 
invention is improved is presumed to be as follows. The 
water-soluble monomer used in the present invention is cured 
in a film formed by the emulsion upon irradiation of active 
energy rays unlike a conventional aid agent liable to remain in 
a liquid state in the film, so that the fastness of the film 
obtained from the emulsion can be improved. In other words, 
the water-soluble monomer can form the film together with 
the polymer emulsion, so that an extremely fast film can be 
formed compared with the case where the water-soluble 
monomer alone or the polymer emulsion alone is used. 
0017. The action and effect in aqueous inkjet recording 
that is a principal application example of the liquid compo 
sition according to the present invention will hereinafter be 
described. Incidentally, as the active energy ray used in the 
present invention, may be used ultraviolet rays or electron 
rays. Description is given below taking a liquid composition 
of such a type that radical polymerization take place by ultra 
violet rays to be cured, as a typical example. However, the 
application range of the present invention is not limited by 
this example at all. 
0018. The liquid composition according to the present 
invention can exhibit aparticularly marked effect on a record 
ing medium which has liquid absorbability but is hard to 
improve the color of a pigment and scratch resistance, such as 
plain paper. However, in the present invention, a recording 
medium with low liquid absorbability of the aqueous liquid 
composition or a non-absorbent recording medium made of a 
metal or plastic may also be used. 
0019. The respective components of the active energy ray 
curable liquid composition according to the present inven 
tion, which has such excellent action and effect as described 
above, will now be described. 

Polymer Emulsion 
0020. The liquid composition according to the present 
invention contains a polymer emulsion. In the present inven 
tion, the polymer emulsion means a water-insoluble polymer 
present in a state of an emulsion in the liquid composition. 
Incidentally, the water-insoluble polymer means a polymer 
having a solubility of 1% by mass or less in water under 
normal conditions (ordinary temperature, ordinary pressure, 
ordinary humidity). The polymer emulsion used in the 
present invention is favorably made up by a thermoplastic 
resin capable of forming a film. The weight average molecu 
lar weight (Mw) of the polymer is favorably within a range of 
5,000 or more and 10,000 or less. 
0021 No particular limitation is imposed on a monomer 
usable for obtaining the polymer emulsion according to the 
present invention. However, the following monomer may be 
suitably used. Specific examples thereof include styrene, 
acrylic esters such as methyl acrylate and ethyl acrylate, vinyl 
chloride, vinyl acetate, acrylic acid, and methacrylic acid. 
0022. The average particle size of the polymer emulsion is 
favorably within a range of 0.01 um or more and 2 um or 
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more. In the present invention, the average particle size of the 
polymer emulsion can be determined by measuring its d50 
particle diameter that is a median diameter by means of a laser 
light scattering type particle size measuring apparatus. 
0023 The polymer making up the polymer emulsion is 
favorably a polymer of a structure having a plurality of groups 
polymerizable by irradiation of active energy rays. As the 
polymer emulsion according to the present invention, may 
also be used a commercially available polymer emulsion. 
Examples of the commercially available polymer emulsion 
include VINYBLAN 277 (emulsion of a vinyl chloride 
acrylic ester copolymer, available from Nisshin Chemical 
Industries Co., Ltd.), JONCRYL 537J (emulsion of a styrene 
acrylic acid copolymer, available from BASF Japan Ltd.) and 
UCECOAT 7655 (polymer emulsion having a plurality of 
groups polymerizable by irradiation of active energy rays, 
available from DAICEL-CYTEC COMPANY LTD.). 
0024. The polymer emulsion used in the present invention 

is favorably contained in a content range of 1.0% by mass or 
more and 40.0% by mass or less based on the total mass of the 
liquid composition. 

Water-Soluble Monomer 

0025. The monomer used in the present invention is water 
soluble. The water-solubility in the water-soluble monomer 
means that the monomer is dissolved in water in an amount of 
5% by mass or more under normal conditions (ordinary tem 
perature, ordinary pressure, ordinary humidity). Accordingly, 
the water-solubility in the present invention means the so 
called hydrophilicity. When a monomer exhibits the hydro 
philicity of this extent, it can be present stably in the aqueous 
liquid composition. 
0026. In the present invention, as the monomer exhibiting 
the water-solubility, is favorably used a monomer having one 
or more hydroxyl groups. Although the detailed reason is not 
known, a firmer film can be formed compared with a case 
where a monomer achieving the water-solubility by another 
group alone than the hydroxyl group. Such as a monomer 
having an ethylene oxide group, is used when the monomer 
achieving the water-solubility by the hydroxyl group is used, 
so that higher fastness can be imparted to the resulting image. 
0027. The water-soluble monomer used in the present 
invention is a monomer having two or more ethylenically 
unsaturated bonds in its structure and curable with active 
energy rays. Examples of the monomer having ethylenically 
unsaturated bonds and curable with active energy rays 
include monomers having functional groups such as a (meth) 
acryl group and a (meth)acrylamide group. The water-soluble 
monomer according to the present invention has two or more 
ethylenically unsaturated bonds and thus has two or more 
Such functional groups as described above. The liquid com 
position according to the present invention contains the 
above-described specific water-soluble monomer and may 
further contain any other monomer than this monomer. 
0028. In addition, the water-soluble monomer used in the 
present invention favorably has a molecular structure satisfy 
ing the relationship of the following expression (1) 

3.5s (Molecular weight of water-soluble monomer), 
(28.05x(Number of unsaturated double bonds in 
molecular structure))s 8.0. 

0029. The expression (1) means the proportion of mol 
ecules making up the ethylenically unsaturated bonds in the 
water-soluble monomer. In general, since a group making up 

Expression (1) 
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an ethylenically unsaturated bond means CRR =CRR, 
(R to Rabeing arbitrary groups), it is difficult to calculate the 
total molecular weight of molecules contributing to the eth 
ylenically unsaturated bond without considering the molecu 
lar structure of each monomer. Thus, in the present invention, 
the lowest molecular weight of the groups making up the 
ethylenically unsaturated bond, i.e., the molecular weight 
(28.05) of ethylene, in which R to Ra are all H, was used to 
calculate the proportion of molecules considered to Substan 
tially contribute to the ethylenically unsaturated bonds in the 
water-soluble monomer. According to the investigation by the 
present inventors, the water-soluble monomer satisfies the 
relationship of the expression (1), whereby the strength of the 
film cured can be strengthened. 
0030 The water-soluble monomer according to the 
present invention may further have any other functional group 
than the hydroxyl group, the ethylene oxide group and the 
group having the unsaturated double bond in its structure. 
Specific examples of Such a functional group include a car 
boxyl group, a Sulfonic group, a phosphoric group, an amino 
group and salts thereof, an amide group, an amide linkage 
group, an ester linkage group, and a Sulfone linkage group. 

Exemplified Compound 1 

OH 

OH O 

CH-O-CH2CH2O-CH2CHCH-O-C-CH=CH2. 

OH O 

CH-O-CHCHO-CHCHCH-O-C-CH=CH 

O 

Exemplified Compound 3 

OH 

CH-O-CHCHCHO-CHCH-N 

O 
CH-OH O 

OH 

O 

CH=CH-C-O-(-CHCHO-)-C-CH=CH 
9 

O O 

NK ESTERA-400, product of Shin-Nakamura Chemical Co., Ltd. 
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0031. The molecular weight of the water-soluble mono 
mer according to the present invention is favorably within a 
range of 200 or more and 2,000 or less. As described above, 
the water-soluble monomer according to the present inven 
tion is dissolved in water in an amount of 5% by mass or more, 
and is more favorably dissolved in an amount of 20% by mass 
O. O. 

0032. As described above, it is satisfactory for the water 
soluble monomer used in the present invention to have 2 or 
more ethylenically unsaturated bonds. Since a faster film can 
be formed as the number of the ethylenically unsaturated 
bonds increases, no particular limitation is imposed on the 
upper limit of the number thereof. However, since there is a 
tendency for the Viscosity of the liquid composition to 
increase as the number of the ethylenically unsaturated bonds 
in the water-soluble monomer increases, the number of the 
ethylenically unsaturated bonds is favorably 2 to 6. The num 
ber of the ethylenically unsaturated bonds in the water 
soluble monomer is more favorably 3 or 4. 
0033 Exemplified Compounds 1 to 9 that are particularly 
favorable specific examples of the water-soluble monomer 
used in the present invention are shown below. Needless to 
say, the scope of the present invention is not limited thereto. 
0034) Specific Examples of Water-Soluble Monomer 

Exemplified Compound 2 

OH 

I 
O 

CH pi 
CHCH-C-CH2O-CH2CH2O-CH2CHCH-O-C-CH=CH2. y 

". OH 
O -cicho-Clich- O-C-CH=CH2 

I 
Exemplified Compound 4 

OH H 

CH-O-CHCHCHO-CHCH-C-N-CH=CH 

OH O H 

CH-O-CHCHCHO-CHCH-C-N-CH=CH 

O 

Exemplified Compound 5 
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-continued 
Exemplified Compound 6 

O HO 

H2 H H2 H. H. H. H. H 
HC=C-C-O-C-C-C-O-C-C-O-CH HC-O-C -C-O-C-C-C-O-C-C=CH 

H H. H | H 
OH O 

HC-O-CH 
O HO 

H2 H H2 H. H. H. H. H 
HC=C-C-O-C-C-C-O-C-C-O-CH HC-O-C -C-O-C-C-C-O-C-C=CH 

H H2 H | H 
OH O 

Exemplified Compound 7 

----> 
Glycerol diacrylate 

Exemplified Compound 8 

/1 N-N-N-N 
N,N'-(oxybismethylene) bisacrylamide 

Exemplified Compound 9 
O 

N-U 1N1-N- 
NKOLIGO EA5521 

0035. A synthesis process for the water-soluble monomer 
used in the present invention is not limited at all, and any 
conventionally known process may be used. As an example, 
the synthesis process of an amide compound as described 
above is described in, for example, Japanese Patent Applica 
tion Laid-Open No. 2007-119449. The synthetic process of 
an N-vinylamide compound as described above is described 
in, for example, Japanese Patent Application Laid-OpenNos. 
H08-81428 and 2002-167369. In addition to the exemplified 
compounds the structures of which have been shown above 
and the amide compounds the synthesis processes of which 
have been shown, commercially available compounds may 
also be used. 

0036. In the present invention, the content of the water 
soluble monomer in the liquid composition is favorably 1.0% 
by mass or more and 40.0% by mass or less based on the total 
mass of the liquid composition. The mass ratio between the 
polymer emulsion and the water-soluble monomer, which are 
used in combination in the liquid composition in the present 
invention, is favorably within a range of from 5:1 to 1:10. 
When the mass ratio is controlled within this range, both of 
the glossiness of the film and the fastness of the film can be 
achieved extremely suitably. 

Photopolymerization Initiator 

0037. The photopolymerization initiator used in the 
present invention is favorably a hydrophilic photopolymer 
ization initiator and is also favorably a compound which 
generates a radical by active energy rays. The photopolymer 
ization initiator is further favorably an initiator generating a 
radical upon using ultraviolet rays as the active energy rays. 
Specific examples of the hydrophilic photopolymerization 

initiator satisfying these favorable conditions include com 
pounds represented by the following general formulae (1) to 
(5). 

General formula (1) 
R16 

Ris-C-P-R, 

O O 

0038. In the general formula (1), R is an alkyl group 
having 1 to 5 carbonatoms or a phenyl group, with the proviso 
that the phenyl group may be unsubstituted or mono- to 
tetra-substituted by any substituent selected from halogen 
atoms, alkyl groups having 1 to 5 carbon atoms, alkyloxy 
groups having 1 to 5 carbon atoms, a Sulfonic group, a car 
boxyl group, a hydroxyl group and salts thereof—SOM". 
—COM", —OM", and the following atomic group (E), 
R is an alkyloxy group having 1 to 5 carbon atoms or a 
phenyl group, with the proviso that the phenyl group may be 
unsubstituted or mono- to tetra-substituted by any substituent 
selected from halogen atoms, alkyl groups having 1 to 5 
carbon atoms and alkyloxy groups having 1 to 5 carbon 
atoms, and R, is the following atomic group (E). 

Atomic group (E) 

pi 
-R18--OCH2CH2-), A-OCH2CHCH R19 
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0039. In the atomic group (E), Ris is —CH2— (X 
being 0 or 1) or an unsubstituted or substituted phenylene 
group, Rio is a hydrogenatom, or a Sulfonic group, a carboxyl 
group, a hydroxyl group or a salt thereof; or —SOM, 
—COM" or —OM", k is an integer of 0 to 10, and 1 is 0 or 
1. In the general formula (1) and the atomic group (E), M" 
ions are, independently of one another, a hydrogen ion, alkali 
metal ion or alkaline earth metal ion, or an ammonium ion 
represented by HNRRR (R. R. and R being, inde 
pendently of one another, a hydrogen atom, an alkyl group 
having 1 to 5 carbon atoms, a monohydroxyl-substituted 
alkyl group having 1 to 5 carbon atoms or a monohydroxyl 
Substituted phenyl group). 

O CH 
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General formula (5) 

SOM 

MOS S R28 

General formula (2) 

| to-factor-cuto-()---0-celot 
CH3 

In the general formula (2), m3 is an integer of 1 or more, n3 is 
an integer of 0 or more, and m3+n3 is an integer of 1 to 8. 

General formula (3) 

S R23 

In the general formula (3), R and Rare, independently of 
each other, a hydrogen atom or an alkyl group having 1 to 5 
carbon atoms, and m4 is an integer of 5 to 10. 

General formula (4) 

O OH 

OCH2CHCH-R25SOM 

In the general formula (4), R and R2, are, independently of 
each other, a hydrogen atom or an alkyl group having 1 to 5 
carbon atoms. Rs is —(CH), (X being 0 or 1). —O— 
(CH2), (y being 1 or 2) or a phenylene group, and M is a 
hydrogen atom or an alkali metal. 

In the general formula (5), R2s and Rao are, independently of 
each other, a hydrogen atom or an alkyl group having 1 to 5 
carbon atoms, and M is a hydrogen atom or an alkali metal. 
0040. In the general formula (1), the alkyl group or phenyl 
group of Rs and the phenylene group of Rs may have a 
substituent. Specific examples of such a substituent include 
halogen atoms, alkyl group having 1 to 5 carbon atoms, 
alkyloxy groups having 1 to 5 carbon atoms, groups repre 
sented by the atomic group (E), a Sulfonic group, a carboxyl 
group, a hydroxyl group, and salts of the Sulfonic, carboxyl 
and hydroxyl groups ( SOM, —COM and —OM). Rs is 
particularly favorably a phenyl group having an alkyl group 
having 1 to 5 carbon atoms as a Substituent. Ms are, indepen 
dently of one another, a hydrogen atom, an alkali metal, an 
alkaline earth metal or an ammonium represented by 
HNRRR (R. RandR, being, independently of one 
another, a hydrogenatom, an alkyl group having 1 to 5 carbon 
atoms, a monohydroxyl-substituted alkyl group having 1 to 5 
carbon atoms or a monohydroxyl-substituted phenyl group). 
0041. Examples of the salt of Rs in the general formula 
(1) include —SOM, —COM and—OM. The Ms are, inde 
pendently of one another, a hydrogenatom, an alkali metal, an 
alkaline earth metal or an ammonium represented by 
HNRRRs (R, R and Rs being, independently of one 
another, a hydrogenatom, an alkyl group having 1 to 5 carbon 
atoms, a monohydroxyl-substituted alkyl group having 1 to 5 
carbon atoms or a monohydroxyl-substituted phenyl group). 
0042. The alkyloxy group or phenyl group of R in the 
general formula (1) may have a Substituent, and examples of 
the Substituent include halogenatoms, alkyl groups having to 
5 carbon atoms and alkyloxy groups having 1 to 5 carbon 
atoms. R is particularly favorably an alkyloxy group, and 
—OCH or —OC(CH) is favorable. 
0043. The alkyl groups of R, R2, and R2 to Ro, in the 
general formulae (3) to (5) may have a substituent. Specific 
examples of such a substituent include halogen atoms, a Sul 
fonic group, a carboxyl group, a hydroxyl group and salts of 
the Sulfonic, carboxyl and hydroxyl groups (—SOM, 
—COM and —OM). The Ms are, independently of one 
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another, a hydrogen atom, an alkali metal, an alkaline earth 
metal or an ammonium represented by HNRR-7Rs (Rs. 
R7 and Rs being, independently of one another, a hydrogen 
atom, an alkyl group having 1 to 5 carbon atoms, a monohy 
droxyl-substituted alkyl group having 1 to 5 carbonatoms or 
a monohydroxyl-Substituted phenyl group). 
0044 Among these compounds, a water-soluble 
acylphosphine oxide represented by the general formula (1) is 
favorable. More specifically, the following Exemplified 
0045 Compound A is favorably used as the photopoly 
merization initiator. As a synthetic process for the following 
Exemplified Compound A, may be suitably used the process 
described in Japanese Patent Application Laid-Open No. 
2005-3071.99. 

Exemplified Compound A 

CH3 
O O 

H3C c 
ONa 

CH 

0046 When a thioxanthone type hydrophilic photopoly 
merization initiator is used as the hydrophilic photopolymer 
ization initiator in the present invention, a hydrogen donor is 
favorably added. Example of the hydrogen donor usable in 
the present invention include triethanolamine and monoetha 
nolamine. 
0047. In the present invention, 2 or more photopolymer 
ization initiators may be used in combination. The use of 2 or 
more photopolymerization initiators can expect that light 
having a wavelength which cannot be effectively utilized with 
one photopolymerization initiator is used to more accelerate 
the generation of the radical so as to improve the curing 
characteristics. 

Aqueous Medium 
0048. The liquid composition according to the present 
invention contains an aqueous medium. In the present inven 
tion, water is favorably used as the aqueous medium. A mixed 
Solvent of water and a water-soluble organic solvent is more 
favorably used as the aqueous medium. The water-soluble 
organic solvent is particularly favorably one that is water 
soluble and can satisfy inkjet characteristics Such as ejection 
stability, and all conventionally known organic solvent may 
be applied. However, the mixed solvent contains water in an 
amount of favorably 50% by mass or more, more favorably 
90% by mass or more, based on the total mass of the mixed 
solvent from the viewpoints of influence on the environment 
and odor upon work. 
0049. Examples of water-soluble organic solvents usable 
in the present invention include glycol ethers such as ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, 
ethylene glycol monoisopropyl ether, ethylene glycol 
monoallyl ether, diethylene glycol monomethyl ether, dieth 
ylene glycol monoethyl ether, triethylene glycol monomethyl 
ether, triethylene glycol monoethyl ether, propylene glycol 
monomethyl ether and dipropylene glycol monomethyl ether; 
polyhydric alcohols such as glycerol, and water-soluble 
amide compounds such as 2-pyrrolidone. Since the water 
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soluble organic solvent, in particular, a highboiling-point 
water-soluble organic solvent, may be incorporated in a film 
formed in some cases to deteriorate the fastness of the result 
ing image as described above, the content of the water-soluble 
organic solvent is favorably less than 10.0% by mass based on 
the total mass of the liquid composition. 

Liquid Composition Containing no Coloring Material 

0050. The active energy ray curable liquid composition 
according to the present invention may be used as being 
colorless without containing Such a coloring material as 
described below. When the liquid composition is prepared so 
as to have inkjet recording characteristics, it can be provided 
as a transparent inkjet liquid composition of the active energy 
ray curing type. When Such a liquid composition is used, a 
clear film can be obtained because the liquid composition 
contains no coloring material. Examples of uses of the liquid 
composition containing no coloring material include the fol 
lowing: an undercoat for imparting various Suitabilities for 
image recording to a recording medium and an overcoat for 
the purpose of protecting the Surface of an image formed with 
an ordinary ink and imparting decoration and gloss. In the 
liquid composition of this type, a colorless pigment or fine 
particles, which do not intend to provide coloring, may also 
be dispersed and contained according to uses such as preven 
tion of oxidation and prevention of fading. The addition of 
them can improve various characteristics Such as image qual 
ity, fastness and handling property of the resulting recorded 
article in either the undercoat or the overcoat. 
0051. When the transparent liquid composition applicable 
to the above uses is provided, the total amount of the polymer 
emulsion and water-soluble monomer is favorably 10.0% by 
mass or more and 70.0% by mass or less based on the total 
mass of the liquid composition. In addition, the photopoly 
merization initiatoris favorably contained in an amount of 1.0 
part by mass or more and 10.0 parts by mass or less per 100.0 
parts by mass in total of the polymer emulsion and water 
soluble monomer and in an amount of at least 0.5 parts by 
mass per 100.0 parts by mass of the liquid composition. 
0052. When the liquid composition according to the 
present invention is used in a form of containing no coloring 
material, a polymerizable low-viscosity monomer is favor 
ably contained as a solvent therein. The advantage of the use 
of such a material, which is not an ordinary solvent, resides in 
that influence on Solid physical properties is reduced because 
Such a material does not remain as a plasticizer in the solid 
after the curing reaction by the active energy rays. Specific 
examples of the polymerizable low-viscosity monomer 
include acryloylmorpholine, acrylamide, methylenebisacry 
lamide, monoacrylates of monosaccharides, monoacrylates 
of oligoethylene oxides and monoacrylates of dibasic acids. 
0053 When the liquid composition according to the 
present invention is used in a form of containing no coloring 
material, it is favorable not to use an additive imparting mois 
turization as described below. The reason for it is that viscos 
ity increase is Small because a solid component Such as a 
pigment is not contained, and some Viscosity increase can be 
easily recovered if any. Needless to say, an additive having 
higher moisturization properties as described below may be 
added in a necessary and minimum amount. Various kinds of 
additives such as a Surfactant may also be added. These may 
be selected from many compounds commonly used in aque 
ous inkjet liquids. 
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0054 The case where the liquid composition according to 
the present invention is used in a state (as an ink) that a 
coloring material is contained will now be described. Such a 
liquid composition is hereinafter referred to as an ink. 

Coloring Material or Pigment 
0055. The liquid composition according to the present 
invention may contain a coloring material Such as a pigment 
in addition to the components described above. In this case, a 
pigment dispersion obtained by uniformly dispersing a pig 
ment in an aqueous medium is favorably used as the coloring 
material. As the pigment dispersion, is favorably used a pig 
ment dispersion obtained by stably dispersing a pigment in 
water by the action of an anionic group. 
0056. The average particle size of pigment particles is 
within a range of favorably 25 nm or more and 350 nm or less, 
more favorably 70 nm or more and 200 nm or less. When the 
average particle size of the pigment particles is controlled 
within the above favorable range, the pigment particles can be 
made sufficiently smaller than the wavelength of visible rays 
to obtain a clear recorded image with less light scattering. 
Incidentally, the average particle size of the pigment particles 
can be determined by measuring its d50 particle diameter that 
is a median diameter by means of a laser light scattering type 
particle size measuring apparatus. 
0057 When a pigment is contained as the coloring mate 

rial, the concentration of the pigment in the liquid composi 
tion is favorably 0.3% by mass or more and 10.0% by mass or 
less based on the total mass of the ink. When the concentra 
tion of the pigment is of the order of 0.3% by mass or more 
and 1.0% by mass or less, the concentration is within Such a 
range that it is usable as a light-color ink though it varies 
according to the coloring power of the pigment and the dis 
persed State of the pigment particles. When the concentration 
is higher than the above range, a concentration used for a 
general color ink is given. 

Coloring Material or Dye 

0058. In the ink according to the present invention, a con 
ventionally known dye may be used as the coloring material 
without limiting it to a pigment as described above, and the 
ink can be provided as an ink containing a water-soluble dye 
in a dissolved state within Such a range that no practical 
problem in fading caused by irradiation of active energy rays 
occurs. A coloring material dispersion containing a disperse 
dye or oil-soluble dye in a dispersed State may also be applied 
like the pigment dispersion. These dispersions may be Suit 
ably selected as necessary for the end application intended. 
0059. The favorable content of the dye in the ink is within 
a range of 0.1% by mass or more and 10.0% by mass or less 
based on the total mass of the ink. When the content of the dye 
is low, such an ink may be suitably applied to the so-called 
light-color ink. 

Other Additives 

0060. When the liquid composition according to the 
present invention is used as an ink containing a coloring 
material, various additives Such as water-soluble organic Sol 
vents and surfactants may be added into the ink. The additives 
are used for the purpose of inhibiting the volatility of the ink, 
lowering the viscosity of the ink and controlling wetting 
tendency with respect to a recording medium. 

May 5, 2011 

0061. When the additives are added in an amount of 10.0% 
by mass or more into the ink, the additive themselves may be 
incorporated in the film in some cases. Therefore, it is favor 
able to use a recording medium having high liquid absorb 
ability and conduct natural or forced drying after the ink is 
cured with the active energy rays for inhibiting the lowering 
of the film strength by the additives. Incidentally, the mono 
mer in the ink according to the present invention is water 
soluble, and thus has high affinity for water and certain mois 
turizability in itself. Therefore, the ink according to the 
present invention may not contain any additive according to 
the composition thereof. 
0062. When a non-liquid-absorbent recording medium is 
used as the recording medium, the recording medium cannot 
be expected to have the ability to absorb the additives. It is 
thus favorable to limit the amount of the additives to a mini 
mum. Specifically, the content of the additives is favorably 
less than 10% by mass based on the total mass of the ink. The 
content is more favorably less than 5% by mass. When the 
above-described recording medium is used, no additive is 
favorably added to the ink if possible. 
0063. When the liquid composition according to the 
present invention is used as the ink containing the coloring 
material, examples of the additives Suitably used include Such 
various glycol ethers and polyhydric alcohols such as glyc 
erolas mentioned above as the water-soluble organic solvents 
usable in the present invention. 
0064. When the liquid composition according to the 
present invention is used as the ink containing the coloring 
material, the content of the aqueous medium, the content of 
the photopolymerization initiator and the total amount of the 
polymer emulsion and water-soluble monomer are favorably 
adjusted according to the absorption property of the coloring 
material. Specifically, the content of the aqueous medium is 
favorably 40.0% by mass or more and 90.0% by mass or less, 
more favorably 60.0% by mass or more and 75.0% by mass or 
less, based on the total mass of the liquid composition. The 
total amount of the polymer emulsion and water-soluble 
monomer in the liquid composition is favorably 1.0% by mass 
or more and 35.0% by mass or less, more favorably 10.0% by 
mass or more and 25.0% by mass or less, based on the total 
mass of the liquid composition. The content of the photopo 
lymerization initiator is favorably 0.1% by mass or more and 
7.0% by mass or less, more favorably 0.3% by mass or more 
and 5.0% by mass or less, based on the total mass of the liquid 
composition though it varies according to the total amount of 
the polymer emulsion and the water-soluble monomer. 

Ink Jet Recording Apparatus 
0065. In the present invention, an inkjet recording appa 
ratus equipped with a unit for applying the liquid composition 
to a recording medium and a unit for irradiating the liquid 
composition applied to the recording medium with active 
energy rays may be favorably used. In the present invention, 
an apparatus in which an UV lamp is arranged on a front side 
of a paper discharge section, paper feeding and discharging 
are conducted by winding a paper sheet on a roll, or a drying 
section is separately provided may be Suitably selected as the 
inkjet recording apparatus. 
0066. In the present invention, an ultraviolet irradiation 
apparatus is favorably used as an active energy ray irradiation 
unit. The ultraviolet irradiation apparatus is favorably a mer 
cury lamp with a vapor pressure of 1 Pa or more and 10 Pa or 
less during lighting. Since the emission spectrum in an ultra 
violet region of the mercury lamp is within a range of 450 nm 
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or less, in particular, 184 nm or more and 450 nm or less, the 
mercury lamp is Suitable for efficiently reacting the polymer 
emulsion and water-soluble monomer contained in the liquid 
composition. Specifically, as the mercury lamp, may be Suit 
ably used a metal halide lamp, high pressure mercury lamp, 
extra-high pressure mercury lamp, Xenon flash lamp, deep 
UV lamp, electrodeless UV lamp using microwaves or UV 
laser. 
0067. An ultraviolet irradiation apparatus using UV-LED 
of a light emitting diode system or an UV excimer lamp may 
also be suitably used. The ultraviolet irradiation intensity of 
the ultraviolet irradiation apparatus such as the ultraviolet 
irradiation apparatus using UV-LED of the light emitting 
diode system or the UV excimer lamp is favorably 500 
mW/cm or more and 5,000 mW/m or less from the view 
point of polymerization rate. If the ultraviolet irradiation 
intensity is insufficient, the strength of the resulting film may 
not be sufficiently achieved in some cases. If the irradiation 
intensity is too strong, a recording medium may be damaged, 
or the fading of a coloring material may occur in Some cases. 
0068. The ink jet recording method according to the 
present invention has an ejection step of ejecting the liquid 
composition on a recording medium and a curing step of 
irradiating the recording medium on which the liquid com 
position has been applied with active energy rays to cure the 
water-soluble monomer. The above-described inkjet record 
ing apparatus is favorably used for performing the inkjet 
recording method according to the present invention. 

EXAMPLES 

0069. The present invention will hereinafter be described 
more specifically by the following Examples and Compara 
tive Examples. However, the present invention is not limited 
by these examples unless going beyond the gist of the present 
invention. 

Examples 1 to 18 and Comparative Examples 1 to 9 

0070 The respective components shown in Tables 1-1 to 
1-5 were mixed and thoroughly stirred. The resultant mix 
tures were then filtered under pressure through a filter having 
a pore size of 5 um, thereby preparing active energy ray 
curable aqueous liquid compositions according to Examples 
1 to 18 and Comparative Examples 1 to 9. The structures of 
Exemplified Compounds 1, 5 to 9, and A used in the liquid 
compositions of Examples in the Tables are as described 
above. The structures of comparative compounds in Table 1 
are as described below. Incidentally, water was added in such 
an amount that the total amount of each liquid composition 
amounts to 100% by mass. Exemplified Compounds 1 and 5 
to 9 are water-soluble monomers having 2 or more ethyleni 
cally unsaturated bonds. With respect to these compounds, 
the value of the expression (1) is shown in the parentheses. 

TABLE 1-1 

Composition of liquid composition 

(unit:% by mass) 
Example 

1 2 3 4 5 6 

Coloring Pigment 3.0 3.0 3.0 
material dispersion 
(solid (*1) 
content) 
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TABLE 1-1-continued 

Composition of liquid composition 

(unit:% by mass) 
Example 

1 2 3 4 5 6 

Polymer VINYBLAN 10.0 1O.O 
emulsion 277 (2) 
(solid UCECOAT 1OO 10.0 1OO 10.0 

content) 7655 (3) 
Water- Exemplified 1OO 10.O 1.O.O. 10.O 
soluble Compoun 
poly- 1 (7.2) 
functional Exemplified 1O.O 1O.O 
OOle Compoun 

5 (9.3) 
Comparative 
Compound 1 
Comparative 
Compound 2 

Polymerization Exemplified 1.O 1.O 1.O 2.0 2.0 2.O 
initiator Compound A 
Surfactant SNWet 125 O.1 O.1 O.1 O.1 O.1 O.1 

(4) 
Water-soluble Glycerol 
organic solvent 

Water Bal. Bal. Bal. Bal. Bal. Bal. 

TABLE 1-2 

Composition of liquid composition 

(unit:% by mass) 
Example 

7 8 9 10 11 12 

Coloring Pigment 
material dispersion 
(solid content) (* 1) 
Polymer VINYBLAN 10.0 10.0 10.O 1 O.O. 16.7 17.1 
emulsion 277 (2) 
(solid UCECOAT 
content) 7655 (3) 
Water-soluble ONCRYL 
polyfunctional 537J (*5) 
OOle Exemplifie 3.3 2.9 

Compoun 

(7.2) 

Compound 5 

O y s 
C O 
7 ( 3 5 7 ) 

Exemplifie 1O.O 
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TABLE 1-2-continued 

Composition of liquid composition 

(unit:% by mass) 
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TABLE 1-4 

Composition of liquid composition 

(unit:% by mass) 
Comparative Example 

Example 

7 8 9 10 11 12 

Polymerization Exemplified 1.O 1.O 1.O 1.O 1.O 1.O 

initiator Compound A 

Surfactant SNWet 125 O.1 O.1 O.1 O.1 O.1 O.1 

(4) 
Water-soluble Glycerol 
organic solvent 

Water Bal. Bal. Bal. Bal. Bal. Bal. 

TABLE 1-3 

Composition of liquid composition 

Coloring 
material 
(solid content) 
Polymer 
emulsion 
(solid content) 

Water-soluble 
polyfunctional 
OOle 

Polymerization 
initiator 
Surfactant 

Water-soluble 
organic solvent 

Water 

Example 

13 

Pigment 
dispersion 
(*1) 
VINYBLAN 1.8 

277 (2) 
UCECOAT 

7655 (3) 
ONCRYL 

537 (85) 
Exemplifie 18.2 
Compound 1 

(7.2) 
Exemplifie 
Compound 5 

(9.3) 
Exemplifie 
Compound 6 

(7.61) 
Exemplifie 
Compound 7 

(3.57) 
Exemplifie 
Compound 8 

(3.28) 
Exemplifie 
Compound 9 

(5.67) 
Comparative 
Compound 1 
Comparative 
Compound 2 

Exemplified 1.O 
Compound A 
SNWet 125 O.1 

(4) 
Glycerol 

Bal. 

14 

1.5 

18.5 

1.O 

O.1 

Bal. 

15 

1.O 

O.1 

Bal. 

(unit:% by mass) 

16 

2.5 

17.5 

1.O 

O.1 

Bal. 

17 

1.O 

O.1 

Bal. 

18 

1.O 

O.1 

Bal. 

1 2 3 4 5 6 

Coloring Pigment 3.0 3.0 
material dispersion 
(solid content) (* 1) 
Polymer VINYBLAN 10.0 1.O.O. 10.O 
emulsion 277 (2) 
(solid UCECOAT 1OO 10.0 1O.O 
content) 7655 (3) 
Water- Exemplified 
soluble Compound 
polyfunctional 1 (7.2) 
OOle Exemplified 

Compound 
5 (9.3) 
Comparative 10.0 1O.O 
Compound 1 
Comparative 1O.O 1O.O 
Compound 2 

Polymerization Exemplified 1.O 1.O 1.O 2.0 2.O 
initiator Compound A 
Surfactant SNWet 125 O.1 O.1 O.1 O.1 O.1 

(4) 
Water-soluble Glycerol 1O.O 
organic solvent 

Water Bal. Bal. Bal. Bal. Bal. Bal. 

TABLE 1-5 

Composition of liquid composition 

(unit:% by mass) 
Comparative Example 

7 8 9 

Coloring material Pigment dispersion 3.0 3.0 
(solid content) (*1) 
Polymer emulsion VINYBLAN 277 (*2) 1O.O 
(solid content) UCECOAT 7655 (3) 1O.O 
Water-soluble Exemplified 
polyfunctional Compound 1 (7.2) 
OOle Exemplified 1O.O 

Compound 5 (9.3) 
Comparative 
Compound 1 
Comparative 
Compound 2 

Polymerization Exemplified 2.0 1.O 
initiator Compound A 
Surfactant SN Wet 125 (*4) O.1 O.1 
Water-soluble Glycerol 1O.O 
organic solvent 
Water Bal. Bal. Bal. 

(1) The pigment dispersion was prepared in the following manner and used in such a 
manner that the solid content thereof is the value shown in Tables 1-1 to 1-5. C.I. Pigment 
Blue 15:3 was used as a pigment, and a styrene-acrylic acid ethyl acrylate random copoly 
mer (weight average molecular weight: 3,500, acid value: 150 mg KOHg) was used as a 
dispersant. These materials were dispersed by a bead mill to finally obtain a cyanpigment 
dispersion having a pigment solid content of 10% by mass and a mass ratio of the pigment 
and the resin (PB) of 3:1. The average particle size of the pigment used was 120 mm. The 
average particle size of the pigment was determined by measuring its d50 particle diameter 
that is a median diameter by means of Nanotrac 150 (manufactured by MicrotracInc.) that 
is a laser light scattering type particle size measuring apparatus, 
(2) Available from Nisshin Chemical Industries Co., Ltd. 
(3) Reactive polymer available from DAICEL-CYTEC COMPANY LTD. 
(*4) Available from SAN NOPCOLTD. 
(5) Available from BASF Japan Ltd. 
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Comparative Compound 1 

HO-CH-CH-O-C-CH=CH 

O 

2-Hyroxyethyl acrylate 
Comparative Compound 2 

N-Acryloylmorpholine 

(0071. With respect to Exemplified Compounds 5, 7 and 8 
and Comparative Compounds 1 and 2, commercially avail 
able products were used as they are. Exemplified Compound 
6 was synthesized according to the following process. Spe 
cifically, after ethylene oxide was added to diglycerol by an 
addition reaction, epichlorohydrin was further reacted to 
obtain a derivative of glycidyl ether. Thereafter, acrylic acid 
was added to the resultant derivative by an addition reaction to 
obtain Exemplified compound 6. In addition, Exemplified 
Compound A was obtained by conducting synthesis accord 
ing to the process described in Synthesis Example 1 of Japa 
nese Patent Application Laid-Open No. 2005-307 199. 

Evaluation of Film Properties 
0072 Each of the liquid compositions having the respec 

tive compositions shown in Tables 1-1 to 1-5 was used to 
evaluate its film properties in the following manner. First, 
each of the liquid compositions was ejected on a commer 
cially available PET (polyethylene terephthalate) film from a 
recording head by means of BJF 9000 (manufactured by 
Canon Inc.) So as to give a coating amount of 10 g/m. Then, 
the thus-coated PET film was immediately subjected to an 
ultraviolet (UV) irradiation apparatus. At this time, an UV 
curability evaluation apparatus, Model LH6B (manufactured 
by FUSIONUV Systems Inc.) was used as an electrodeless 
UV lamp using microwaves. The irradiation intensity was 
5,000 mW/cm, and the conveying speed was 0.4 m/sec. In 
order to show the film properties of the film thus formed, the 
20 glossiness was measured. In the present invention, the 
higher 20 glossiness indicates that a more uniform film is 
formed. The pencil hardness of the film was measured by 
means of a commercially available pencil hardness tester. 
These measured results are shown in Table 2. Incidentally, the 
pencil hardness test was conducted according to the JIS stan 
dard. The higher pencil hardness in Table 2 indicates that a 
stronger film is formed. 

Evaluation of Long-Term Storage Stability of Liquid Com 
position 

0073. Each of the liquid compositions of Examples 1 to 18 
and Comparative Examples 1 to 9 was placed in a closed 
container made of a fluororesin and stored for a month at 60° 
C. Conditions (viscosity and average particle size of pigment) 
of the liquid composition before and after the storage were 
compared to conduct evaluation according to the following 
criteria. The evaluation results are shown in Table 2. 
A: The conditions were not changed from the initial condi 
tions even after the storage; 

10 
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B: The Viscosity and/or the average particle size was changed 
after the storage. 

TABLE 2 

Evaluation results 

Film properties Long-term 

Film-forming ability Pencil storage 
(20 glossiness) hardness stability 

Example 1 40 3H A. 
Example 2 35 2H A. 
Example 3 35 HB A. 
Example 4 40 2H A. 
Example 5 35 H A. 
Example 6 35 HB A. 
Example 7 35 4H A. 
Example 8 30 3H A. 
Example 9 2O 3H A. 
Example 10 40 H A. 
Example 11 40 A. 
Example 12 45 HB A. 
Example 13 43 HB A. 
Example 14 45 H A. 
Example 15 35 2H A. 
Example 16 40 2H A. 
Example 17 15 3H A. 
Example 18 40 4H A. 
Comparative 30 2B B 
Example 1 
Comparative 30 2B B 
Example 2 
Comparative (*6) 4B or less B 
Example 3 
Comparative 40 4B or less A. 
Example 4 
Comparative 30 3B B 
Example 5 
Comparative 30 2B B 
Example 6 
Comparative (*6) 4B or less B 
Example 7 
Comparative 40 4B or less A. 
Example 8 
Comparative 10 2B A. 
Example 9 

(6) No film was formed under the preparation conditions described above. 

0074. While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 
0075. This application claims the benefit of Japanese 
Patent Application No. 2009-250939, filed Oct. 30, 2009, 
which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 
1. An aqueous liquid composition comprising a water 

soluble monomer, a photopolymerization initiator and an 
aqueous medium and further comprising a polymer emulsion, 
wherein the water-soluble monomer is a monomer that has 
two or more ethylenically unsaturated bonds and is curable 
with an active energy ray. 

2. The liquid composition according to claim 1, wherein 
the water-soluble monomer has a molecular structure satis 
fying the relationship of the following expression (1): 

3.5s (Molecular weight of water-soluble monomer), 
(28.05x(Number of unsaturated double bonds in 
molecular structure))s 8.0. Expression (1) 
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3. The liquid composition according to claim 1, wherein 
the water-soluble monomer has at least one hydroxyl group. 

4. The liquid composition according to claim 1, wherein 
the photopolymerization initiator is a water-soluble 
acylphosphine oxide compound. 

5. The liquid composition according to claim 1, which 
further comprises a coloring material. 

6. The liquid composition according to claim 1, which is 
used for inkjet. 

7. An inkjet recording method using a liquid composition, 
wherein the liquid composition comprises a water-soluble 
monomer, a photopolymerization initiator and an aqueous 
medium and further comprises a polymer emulsion, wherein 
the water-soluble monomer is a monomer that has two or 
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more ethylenically unsaturated bonds and is curable with an 
active energy ray, the method comprising: 

an ejection step of ejecting the liquid composition on a 
recording medium; and 

a curing step of irradiating the recording medium on which 
the liquid composition has been applied with an active 
energy ray to cure the water-soluble monomer. 

8. An inkjet recording apparatus comprising a unit for 
applying the liquid composition according to claim 7 to a 
recording medium and a unit for irradiating the liquid com 
position applied to the recording medium with an active 
energy ray. 

9. A recorded image formed by the ink jet recording 
method according to claim 7. 

c c c c c 


