2 4 JAN 2006 SPECI FI CATI ON A COATI NG COWPOSI TI ON FOR | NK JET RECORDI NG
VEDI UM AND | NK JET RECORDI NG MEDI UM Techni cal Field of the Invention The
present invention relates to a coating conposition for a recording nedi um
which is used inink jet printing, adopted for photo-quality iZradé¥ 28%d
has a high gloss and, in particular, to a coating conposition used for
providing a cast layer on the ink fixation |layer to render a gl oss.
Furthernore, the present invention relates to an ink jet recordi ng nmedi um
coat ed w SRESUMBAROMDat i ng conposition. The ink jet recording nedium
coated with the conposition according to the present invention has a high
gloss, is excellent in ink perneability and, thus, produces no blurs of

i nks and provides excellent col or devel opnent and, further, is also

excel | entA Q@PtTH*éGtGCéMQQe%B@&JyFO@ﬁNKH&Tm€©ﬁ@|N@WIHWNEéMEfJ5Fe gi ves

cl ear inqggé mﬁth&ut any cloud. Prior Art It is known to use a coating
conposi ti ,C%%H% iMiF conposite of a synthetic resin enul sion and
colloidal silica, as the top coat on an ink jet printing medium such as
paper, thereby giving gl ossy paper sheets for photo-quality inmage
reproducton.. JR-Hei Q7 39% A di scl oses a high-gl ossy recordi ng nedi um
for ink jrﬁ“ ) - d by applying a coating conposition,

compri s! Mtho/€QERINdrfo aidled Yih B8k cdnfitlsltioR Bl lcBiAftfmERLEALABL o1 |1 ca,

onto a substrate having an ink tixatron layer, subjecting the

subst r at &s@edirGAR fdt AN 88SSbAr pHak-§@A%Y Rgba¥RA nERYTiGPEBLNE 1S said
to have a good ink permeability due to the porosity of the filmand to

produce ihgagichiadns adbatiftkSomposiioh ubdl (2006viRagedasyReEsSor thednigfieaibhy
i‘mproved printing accuracy of ink jet printers and, in order to keep up
Wi t h suchayeio oareter atghssr Earthiatimoge, tetlp@séatrinvemidon edlatps itanen irdk jefr e r equi red
to have physical properties, such as an even inproved gloss, an inproved
i nk  per neapidingt pediomalsatednvitmsugbsa eaatihg wompniitidsl. diheiimgjet eecording
col or-devel opablility w thout any

medium coated with the composition according to the present invention has a high

gloss, is excellent in ink permeability and, thus, produces no blurs of inks and

provides exceilent color development and, further, is also excellent in the transparency

of the coating tayer and therefore gives clear images without any cloud.

Prior Art
it is known to use a coating composition, comprising a composite of a synthetic resin
emulsion and colloidal silica, as the top coat on an ink jet printing medium such as

paper, thereby giving glossy paper sheets for photo-guality image reproduction.

JP Hei 07-149038 A discloses a high-glossy recording medium for ink jet printing,
obtained by applying a coating composition, comprising a composite of a synthetic
resin emuision and colloidal silica, onto a substrate having an ink fixation layer, and
then subjecting the substrate to a casting processing. The coating layer thus obtained
is said to have a good ink permeability due to the porosity of the film and to produce

iess blurs of inks.



cl oud, and others. For such physical properties required, various attenpts
have been made. As one of such attenpts, it is known that reduction in the
particle dianmeter of synthetic resin emulsions is useful for inproving the
col or-devel opnent. Further, JP2000-238419 A discloses a record hgARediigim
for a high-quality inmage, obtained by providing two coating |ayers and

i ncorporating a synthetic resin emulsion having a nean, particle dianeter
of 0.02 to 0.15 pmand also colloidal silica having a nean particle

di ameter of 0.01 to 5pminto, at |east, the surface |ayer. In general,
reduction in the particle dianeter by using a | arger anmount of an

enmul si f i &ececiyssesfitdgeetiuihgirdiearprinting beadagudf icnjet pentstsrdrals i wtlert the
coating |layer, thereby preventing the perneation of the aqueous ink and
causi ng Ikeap pp mgthetich mepronkments t teeordigriedie farink jetpigiegqusareguired éduci ng t he
ink perneability. On the other hand, so called "hydrosol"-type enul sions
with a shave ehysyal prapegiegi siebtasrarpbies IMeEPver sghan iereyed inkat i on by

containing a large gnount of carboxyl groups tend, to, due to the high

cont ent @%ffﬂ?&ﬁ%gm ‘I?k?t%'”rﬁ‘ﬁﬂ%%‘f‘@)o%é{{fé@?@'ﬂﬂ'l 7 Foley "g‘%)/elﬂﬁ%@l%wl“?ﬂég @8hd t hus

| ead i rrar?ﬁ}%- bl udrrti n%. In addition, said "hydrosol"-type enul sions al so have
a proble Rat"d 30ER: ed wat er -resi stance can be obtained only with

‘difficulties. Furthernmore, in the case of "microgel" types with a smaller
particle dianmeter obtained through m crosuspension polynerization, there

is apro 8l t i j NEeLEO of USi ON
Wt BhofofSdhalylcafoBabS: Aue ag’o\z)aglbigﬁa?ﬂg&fgi e P g?%h?]égé e 5006

proper t y.susio att&apS €l aMblw th&tGe§ldtibh Gh B1tpBlidRS Siaf@fere spsthb®yedin Mor eover,
hi gh-speed printing required these days find a problemthat an excessive’

cont ent @muisibricia usetiloe fnproliag tihexcaer- geipreint. (HugienUs2e0@ 28841@sA t 0 cause
falling of silica, which then spoils the paper-feeding rolls of printers
and r educistipsehe rpapding fmesiilim doref hipigenlity imdyom bbamed ly freviSvloved b thi s

I nvention Therefore, there is a need for a coating conposition which, while
keepi ng tchatinmigpen and icopearadag @ emntheticoesin@nuiiion baeny pricearagasiclas
possessed by prior art coating conpositions for cast |ayers, can further

i mprove tqnfgn%}pbg@.%;q;(pﬁﬁ@@ arhalsp colnidal pg;ca having a mean particle diameter

of 0.01 to Spm into, at least, the surface layer.

In general, reduction in the particle diameter by using a larger amount of an emulsifier
causes the emulsifier to bleed out on the surface of the coating layer, thereby
preventing the permeation of the aqueous ink and causing blurring of the ink on the
surface and, consequently, reducing the ink permeability. On the other hand, so called
“hydrosol’-type emulsions with a smaller particle diameter obtained through
neutralization by containing a large amount of carboxyl groups tend to, due to the high
content of hydrophilic monomers, cause swelling by aqueous inks and thus lead
image-blurring. in addition, said "hydrosol’-type emulsions also have a problem that
desired water-resistance can be obtained only with difficulties. Furthermore, in the
case of "microgel” types with a smaller particle diameter obtained through
microsuspension polymerization, there is a problem that the emulsion particles do not

readily undergo fusion with each other and thus are not good in the film-forming



insufficient and, in particular, formstable coating filns which provide an
excel l ent col or-devel opnent and no cohesion of coating liquids, and al so
has a | ess tendency to cause falling of silica fromthe coating |ayer.
Means to Solve the Problenms It has been found that said probl eps c&n 2608

achi eved according to the present invention by using a conposition for the
gl oss layer coating of ink jet recording nedia, said conposition
conprising a synthetic resin enul sion having a particle dianmeter of 100 nm

or less angheeg! é&'déﬁ!seqﬁ]e'n'cl&@vo iR GRYs 0Bt BL RERkPedWoreover, high-speed
enul si on-pol yireri zing, in he presence of (A) an enul sifier which contains

a radi calpkiMtiRpleyi®éd Habé aaﬁmudcsa biadlem N o @xedsshuel doptere ofsiiich gdaces, (B) an
unsat urated nononer having a silyl group and (C) an unsaturated nononer
havi ng atisd fiximgepbesed pidrmentaand tegiddeo calna faliagdf sitiqet, mdicdl thgn spailsttiner

radi cal ly pol ynerizabl e nononmer which is copolynerizable with (B) and (C).
Narel y, ipapérisetiogmolfsaimdntenaand eclooinditingpaper férding efieiency. nvent i on, by
conducting enulsion polynerization in the presence of said ermulsifier (A)
which contains a radically polynerizable enulsifier having sulfonic acid
groups, the enulsifier is not 3 2 4 JAN 2006 bl ed out on the surface of
film thM@M@M@%@%ersel y af f ect ed, the anti-scrat ching

fa ' .
5285?%#&%@ frof %%e%fﬁgatcamge TR il kEPSe 10 S Wps and,
further, in ermeagorftfnt { ch%RF‘ | er%gg) E@sseé%ﬁ I'ISPQIT%!)&'( gbe inproved. In

addi tion, yITer | za SRS m)norrer ai d unsaturated

monomner (0951 B@Y{)ﬁ@forﬁé%]#ﬁ@ ﬁ‘i‘ur’fﬂe’?%pz‘%%e %ﬁéjgﬁ%gﬂ\ﬁhle wa%@dlﬁérﬁt@n&@”' cles

having very PSha part laneters can be Obtalned even with a

rel ati velys & .AG0H Pkt h@m@ﬁ'ﬂdbl@'cfo'aﬁ’ﬁ% filrtsRRT @ PYroidéi dhdes@emgtse film of
hi gh transparency. Further yet,.ow ng t he coexi stence of coll oi dal

silica wcblreuedosaem anEicScoHeR N dllkost@EAIGvIdRJas@pRE inkY adéds tadeérmyr oved

whi | e keeping the transparency of the gloss |ayer. Mddes to practice the
i nvent i ono Thesepiating ot silice/eomitoncoatinatiagert 0 a coating conposition for ink
jet recording nedia

Means to Solve the Problems

It has been found that said problems can be achieved according to the present
invention by using a composition for the gloss layer coating of ink jet recording media,
said composition comprising a synthetic resin emulsion having a particle diameter of
100 nm or less and colloidal silica, and being obtainable by emulsion-polymerizing, in
the presence of (A} an emulsifier which contains a radically polymerizable emuisifier
having an sulfonic acid group, (B) an unsaturated monomer having a silyl group and
(C) an unsaturated monomer having a six-membered ring as a side chain and,
optionally, another radically polymerizable monomer which is copolymerizable with (B}

and (C).

Narely, it has been found that, according to the present invention, by conducting
emulsion polymerization in the presence of said emulsifier (A) which contains a

radically polymerizable emulsifier having sulfonic acid groups, the emulsifier is not



conprising a synthetic resin enul sion having a particle dianmeter of 100 nm
or less and colloidal silica, said synthetic resin enulsion being

obt ai nable by, in the presence of (A) an enulsifier which contains
radical |y pol ynerizable emul sifier having sulfonic acid groupg,} JAN 006
enul si on-pol yneri zing (B) an unsaturated nononer having silyl groups and
" (© an unsaturated nononer having six-nenbered rings as side chains and,
optionally, (D) another radically polynerizabl e unsaturated nonomer which
i's copolpwtedsitaabhe swfdde df@m ahd ilkdk)armaasiliglis fotaadvBisejyedtfaceentrd ng nmedi um
with such a coating conposition applied thereon. The synthetic resin

enul si onantilscEchirgy propeg bi thaentfacd oftflve i€ oairovgl eenpositel on  according to
the present invention, can be obtained by, in the presence of (A an

enul si fi eppolpinetizapdity of the Lasataditediropopet (Ritavinglsilg geenfssind Brthkavi ng a
sulfonic acid group, enulsion-polynerizing (6) an unsaturated nononer
havi ng af%u"l‘%/‘Pf Jicalpraie CO(a@yg ByeusRbalee he duPevedrie rddEoMNRY a si x- nenmber ed
ring as Si de chain and, 4 2 4 JAN 2006 optl onal I ?%éirrgvD anowg radically
pol yner i f&B‘P éémﬁ%aé‘f’[]r“ét”@da?rﬁ}?dﬁ‘%'f‘ " Ssa‘ R 2 AVIf®) and

0. A d h
((:o)pol y?rg?ssxz‘!"%%bg%gt”{ﬁé arﬁ?f's n‘%P@H'%\r/rgﬁths %)SahgsVQQ%vﬁgg'FtPa&'g% nononer

(9, havt N IR Al 08 \%ﬁhgrélbﬁ{geefgﬁ%lpamﬁk’&t@éEm[IE g emul si ons

havi ng desire properties can npon en from whi ch

the. C0”DQ|$érEb398wF’f\E¢a°{éHs@9nrh%fE@@ t%ﬁﬁ?é‘r@ﬁcj RYRAL 1 dmﬁn&%@%@gmst%éé be

t hen descri bed fier> sifiers use accordlng to the present

i nvent i ory cBRIMA! McE #h BBcIS B&sIrm&al thy inkRdeivph &PM@%hWhp?&Ve@m c,
cationic or nonionic emulsifiers, but, in particu emul sifiers which

cont ai n avhiladteedhd YheP@dnspardrcall meegmdssaﬁerer having one or nore radically
pol yneri zabl e unsat urated groups and having sulfonic groups in their

nol ecul es. Such a radically polynerizable emulsifier, owwing to the
exi stence of its polynerizable unsaturat ed bonds, chemically binds with

pol ymer dipdesdepractiomthe Invediondoes not

The present invention relates fo a coating composition for ink jet recording media
comprising a synthetic resin emulsion having a particle diameter of 100 nm or less
and colloidal silica, said synthetic resin emulsion being obtainable by, in the presence
of (A) an emulsifier which contains a radically polymerizable emulsifier having sulfonic
acid groups, emulsion-polymerizing (B) an unsaturated monomer having silyl groups
and (C) an unsaturated monomer having six-membered rings as silde chains and,
optionally, (D) another radically polymerizable unsaturated monomer which is
copolymerizable with (C} and (D), and also a ink jet recording medium with such a

coating composition applied thereon.

The synthetic resin emuision, which is a constituent of the coating composition
according to the present invention, can be obtained by, in the presence of (A) an

. emulsifier which contains a radically polymerizable emulsifier having a sulfonic acid
group, emulsion-polymerizing (B) an unsaturated monomer having a silyl group and

(C) an unsalurated monomer having a six-membered ring as a side chain and,



bl eed out over the surface of filmin the formof a liberated enulsifier
when formng a film Therefore, ink blurs do not occur during ink jet
printing and the ink snoothly perneates into the fixation |ayer. Wthout
said radically polynerizable enulsifier having sulfonic groups? éaJAN 2006
| i berated enul sifier bleeds out and exists over the surface of film
causing ink blurring during printing. Said radically polynerizable

emul sifier can be suitably selected fromthe known class of substances
and, speaiptiogdly] (D) anByebeadicady polgmerisitld onaftdrataal momythersatiéionat e, a

met hacryl sul fonate, a sulfoethyl nethacrylate, a

2- acryl arogely@erietity Wiih (Plaanel ®) 22 ctodiily 2066 psadehbina¢rdioans reompuinds 1- 10 as
shown bel ow. Conmpound I Al IR2 C LOGO Conmpound 2 R, R2: H C-13 R3:
C7. 21 al Riylouglacerymerpging @s e alakanpneraertompaneshisaich upsaiwated cf . JP- Sho
54-144317A) R R H CH3 cOOCt2H2 M  al kali netal, anmmoni um group, am ne
COOCHZCt TP SemN(E L pavinga somembared4ing A8 acHid 6L, yntretie resim gmylsmog v

Compound hAévfa\lg de:cs:ilfledcpﬁysgcl\é? z)roper‘[iefs 9;,?%13 ol:it})tza?r?e%. |-12 Conpound 5

i,
Components, from which the composition according to the present invention is

composed, will be then described.

<Emulsifier>

As emulsifiers used according to the present invention, mention can be specifically
made of conventional anionic, cationic or nonionic emuisifiers, but, in particular, of
emulsifiers which contain a radically polymerizable emulsifier having one or more
radically polymerizable unsaturated groups and having sulfonic groups in their

molecules.

Such a radically polymerizable emulsifier, owing to the existence of its polymerizable
unsaturated bonds, chemically binds with polymer components and, thus, does not
bleed out over the surface of film in the form of a liberated emulsifier when forming a
film. Therefore, ink blurs do not occur during ink jet printing and the ink smoothly
permeates into the fixation layer. Without said radically polymerizable emulsifier
having sulfonic groups, a liberated emulsifier bleeds out and exists over the suirface of

film, causing ink blurring during printing.

Said radically polymerizable emulsifier can be suitably selected from the known class
of substances and, specifically, may be a styrene sulfonate, a vinyl sulfonate, a

methacry! sulfonate, a sulfoethyl methacrylate, a 2—acry|amide—2—methylpropane



R 82010)nOR H, CH3, A: alkylene group, n: an integer of 2 or nore M
nono-val ent, di-valent cation (cf. JP-Sho 62-34947A) R : H, CH3 R2:
unsubstituted or substituted hydrocarbon group, and the |ike A?| % 428[]

al kyl ene group, substituted al kylene group n: O or a positive & %'?‘ g’cf.
JP-Sho 49-46291 B) Rl: H CH3 R2: unsubstituted or substituted hydrocarbon
group, amno group and the like A: C2.4 al kylene group, n: 0 to 100 M
nmono-val ent, di-valent cation (cf. JP-Sho 58-203960A) 6 2 t, JAN 2006
Conmpound silf&hate @ntiZerp2iy HA0GlsiShoeh beBM & O(AO) nFi 2 Conmpound 8 OH
CHCOOCF HC1$2SG3M  &COOR

Compound 1

R', R* H, CHs
Al R2 3
—J:cooc@cugsosm R™: C7.2, alkyl, alkeny! group
OGCA3 M: alkali metal, ammonium group

(cf. JP-Sho 54:144317A)

Compound 2 “

A R:H, CHa
@ICOOWOC&CW‘ M: alkali metal, ammonium group, amine
COOCHCHSOgM {cf. JP-Sho 55-115419A)

Corhpound 3
R: H, CHa, A: alkylene group,

R n: an integer of 2 or more
m‘%(‘)COO(AO)nSOQM : M: mono-valent, di-valent cation

(cf. JP-Sho 62-34947A)

Compound 4
R H, CH;
R?% unsubstituted or substituted hydrocarbon
Al group, and the like
CF&’J’CWM)‘WCCHSOSM A: Cy.4 alkylene group, substituted alkylene
R200CGH; group
n: O or a positive number
(cf. JP-Sho 49-46291B)
Compound 5

R": H, CHs
R?% unsubstituted or substituted hydrocarbon

i H . )
! i group, aminec group and the like

A: C,4 alkylene group, n: 0 tc 100
A2{AO}R0
“o) iM: mono-valent, di-valent cation
{cf. JP-Sho 58-203960A)



Conpound 9 OH C-1GCOOCCH2( SO3M CHZCOOR R : C6.S8 al kyl group, and the
like R2: H C6-,a alkyl group, and the like R3: H, propenyl group A: C2.4
al kyl ene group, substituted alkylene group M alkali netal, 'BpdAN@iei ke
n: 1 to 200 (cf. JP-Hei 4-53802A) Rl1: H, CH3 R2: CB8_24 hydrocarbon group,
and the like A C2.4 alkylene group M H, alkali netal, alkaline earth
metal, anmmoniumgroup, and the like L: 0to 20 m O to 50 (cf. JP-Sho
62- 104802A) R C8_33 hydrocarbon group M alkali netal, ammoni um group
~(cf. JP-Sho 49-40388A) R CH8_22 hydrocarbon group M alkali netal, ‘
anmmoni u ;n%%%ﬁd%cf JP- Sho 49-40388A) Conmpound 10 C-i; (C1I t2)"- ( HCIi
i ~-0OCS "I {7 0-(d |2C112)1]I-S()3N1 114 n? 1,

R": Ce.1s alkyl group, and the like

R% H, Ce1a alkyl group, and the like

o GH=CHCHy R H, propenyl group
O—(ADJnSOM A: Cp.4 alkylene group, substituted alkylene
o group
R3 . M: alkali metal, and the like
n:1to 200
(cf. JP-Hei 4-53802A)
Compound 7
R": H, CH,
R? Cg.24 hydrocarbon group, and the like
A1 A: C,.4 alkylene group
Cl—iz—&GH.’zOCHz M: H, alkali metal, alkaline earth metal,
(‘JFD(AO]LSO:;M ammaonium group, and the like
HeO(AO)mA2 L2010 20
m: 0 to 50
{cf. JP-Sho 62-104802A)
‘ Compound 8
OH R: Cg.32 hydrocarbon group
C"'GOOC"'Z&*"C"%SOW M: alkali metal, ammonium group
OOR (cf. JP-Sho 49-40388A)
Compound 9
OH R: CHs.22 hydrocarbon group
WCCOOG?&(EPEWSOW M: alkali metal, ammonium group
QOR

(cf. JP-Sho 49-40388A)
Compound 10

C l'i3('('3l'lz.ln~(li H-CH-O-Clip-ClI=Cliy nzt,
O-C1 1 CTI70 ) -SO3NHy m: 1 to 200



m | to 200 .7 2 4 JAN 2006 For the purpose of the present invention, the
use of said radically polynerizable emulsifier having a sulfonic acid
group is necessary in terms of preparing synthetic resin enul szl O%Nhfﬁﬁﬂ ng
a very small particle dianeter. According to the present invent b
preferred anong radically polynerizable enulsifiers having sulfonic acid
groups is the use of a-styrene sulfonate in its own or a conbination
thereof with other radically polynerizable enulsifiers having sulfonic

groups i ot @kPirsdseUf eRapieBgntIeatish abé @ss ynidetddicdlgpoyreibdiss ons having a
very small particle dianeter. Furthernore, in addition to said radically
pol yner i zallstfiee maliag &iseitfonic adidaabdipyis neobsazry inZalvheofgmeparingi synthetic t hout any
sul fonic acid group and/or other enulsifiers of, e.g., anionic or nonionic
nat ur e wradroemnuksions hading il Yeyy pobl patic'e alidrectansat ur at ed bonds can al so be
used in conbination. As the radically polynerizable emulsifiers w thout any
sul fonic acid, any suitable one can be selected fromthe known cl ass of

subst ances and na¥ be, for exanple, of anionic or nonlonlc nat ur e.
Speci fi cAé‘k%fHﬁlgég 'ﬂehléﬁeé%ﬁ'f "FN%’/"“% reefRpad Ameng radigalyPohungiikabBel ow.  Conpound

ai y| phefiSTErs BEYT SN AASARA Grine 4P AE2 SSI AT PTRBR T T8 o B2, 14,
28 ( ExanB!al%B?naﬂ&I the]lt%f%h]t?\ o?l?erjrg’élggﬁz@oE)J#lénzable%ﬁtﬁulslflers having sulfonic
groups in terms of preparing more stable synthetic resin emulsions having a very small
particle diamester.
Furthermore, in addition to said radically polymerizable emulsifier, radically
polymerizable emulsifiers without any sulfonic acid group and/or other emulsifiers of,
e.g., anionic or nonionic nature without any radically polymerizable unsaturated bonds

can also be used in combination.

As the radically polymerizable emulsifiers without any sulfonic acid, any suitable one
can be selected from the known class of substances and may be, for example, of
anionic or nonionic nature. Specific examples thereof may be compounds 11-16 as

shown below:

Compound 11
R: alkyl, alkylphenyl, A: ethylene
CHCOOADIMA M: ammonium, amine, alkali metal
&HCOOM m: 9, 12, 14, 28 (Examples)
(cf. JP-Sho 52-134658A)
Compound 12

R": H, CHs
Rri Rz'. H, CHa, 'CGH4'(CH2)IT\_H
CH2=(L,CO(OCH,9_C!-IQ)nOR2 n 4 to 30

(cf. JP-Sho 53-126093A)



R2 H, CI_B, 'C6|_l4'_(0_|2)111-H

n: 4t 030 (cf.
2006 Conpound 13 R1, R2: H, CH3, x:

Oto 100 1A c~by: O0to 100, z:

JP-Sho 53-126093A) 8 2 4 JAN

Oto

100 ¢ coo(czH40) XIHe o)y(c2l-kc)z52 1 <_ x +y + Z:5 100 (cf. JIP; Ian 2006
56- 28208A) Compound 14. Conpound 15 R1 CF 2 CHzOg$ | o( AOlw W nR2 Conpound

16 CH2 =CCOO(AI O nR1L . ,
n>3 When both of Rl and R2 are H,

(~~xlucoo~xOnf2 m n:
then m

n?1 (cf.

said other enulsifiers of anionic nature without any radically

pol yneri zabl e n

sodi um W%@ﬁf nesul f onat es,
pol yoxyet hyl eneal kyl et her R
and the |like

CH6. 18 al kyl roup,
roup, substitiuted al KgFPene.
g P GQCOO(CMO);(RL@MCMOWZ

Compound 14

CH=CHCH;
Al
— (A0}t

Compound 15

At
CHe=dCHAOCHe
Lropo
AOJmA2

Compound 18

CHe=CCOO{AIO)mA!
{CHALCOOA0)R2

aturated bond, nention can be nmade of,
sodi um al kyl sul f onat es,
C6- 18" al*kml cls 6tptoand the |ike R2: H,

F{3:0 tl(—)l,w%r gzpoe{gyhogroup A. C2.4 al kyl ene

for exanpl e,
sodi um

Y
T=x+y+z<100
(cf. JP-Sho 56-28208A)

R : Ce.1a alkyl group, and the like
R% H, CHe.1s alkyl group, and the like
R® H, propenyl group

A: Ca.4 alkylene group, substituted alkylene
group

n: 1to 200
(cf. JP-Hei-4-50204A)

R':H, CH;

R* CHa.z4 hydrocarbon group, acyl group
A: Co4 alkylene group

L: 0 to 100, m: O to 50

(cf. JP-Sho 62-104802A)

R', R?: H, Cy.0 hydrocarbon group, acyl group

A', A% Caq alkylene group, substituted alkylene
group

1,2
m, n: 0 or a positive number

m+nz3
When both of R and R? are H, then m, n = 1

(cf. JP-Sho 50-98484A)

As said other emulsifiers of anionic nature without any radically polymerizable

unsaturated bond, mention can be made of, for example, sodium

atkyibenzenesulfonates, sodium alkylsulfonates, sodium polyoxyethylenealkylether

0O or a positive nunber
JP-Sho 50-98484A) As

mt



group n: 1 to 200 (cf. JP-Hei-4-50204A) R: H CH3 R2: CH8 24 hydrocarbon
group, acyl group A C2 4 alkylene group L: 0 to 100, m O to 50 (cf.
JP-Sho 62-104802A) R1, R2 : H Cl-20 hydrocarbon group, acyl Eﬁf /&
C3_4 al kyl ene group, substituted alkylene group 12 L 9 2 4 J 2@5 U%
sul fonat es, or correspondi ng phosphates, and the |ike. As said nonionic
emul sifiers without any radically polynerizabl e unsaturated bond, nention
can be nmade of, for exanple, polyoxyethylene al kyl ethers, polyoxyethylene

~al kyl  estkarshaténloy exysipbiling @hosinadsd, wad iy eyl ene gl ycol s and the |ike.
These enul sifiers can be introduced all at once at the initial

pol yneri zati on stage; or, for part of the total anount, added dropw se
during the polynerization or m xed with nononers to give emul sified
monomner s Alsgaiclizaniomic emelsifiers mgriut aty cadicady pelyserivalde unsatuigterhperet  of any
conbi nati on thereof. According to the present invention, it is preferred to
m x t hes& WA saR P rads thfoﬁﬁmﬁspﬁwyﬁﬁglepﬁ@ﬁ@ phetsheolyexpiiofene
enuIS|f|eﬂ% noners in the polynerization in terns of polymerization

stabil ity terﬁam'vw@m% ero?ﬂ'¥%<|vpr°|r>weﬁar9{sfﬁe'a|aaf* theWtor ding to the
present invention, it is arequisite to use said emulsifier (A) which
contains a radically pol yneri zabl e enmul sifier having sul fonic acid groups,

and the 3MBU0LAlir cdiEiniBalued it ands 4 B RGN RASEH PAaLNS,

nonvolatlle cont anount 7S used 1.0 to
5.0 % by Mgl 08 tRaRES AbuhPdded dropwise during the polymerization or mixed with

monoemers to give emulsified monomers for use in the polymerization, or else used in
a manner of any combination thereof. According to the present invention, it is
preferred to mix these emulsifiers with monomers and use these in the form of
emulsified monomers in the polymerization in terms of polymerization stability and

particte size control.

in particular, according to the present invention, it is a requisite to use said emulsifier
(A) which contains a radically polymerizable emulsifier having sulfonic acid groups,
and the amount of {A) used is 0.5 to 5.0 % by weight based on the nonvolatile content.
The total amount of the emuisifiers used is 1.0 to 5.0 % by weight based on the

nonvolatile content.

If the amount of the radically polymerizable emulsifier having sulfonic acids is less
than 0.5 % by weight, the reaction cannot be completed, the reaction system can be
unstable and, further, the particies can agglomerate to each other, thereby not
producing synthetic resin emulsions having a very small particle diameter. Meanwhile,
if non-radically polymerizable emuisifiers are used more than necessary in order to
prevent the above problem, the emulsifiers can liberate over the coating layer, causing

inks blurring. In the contrary, if the amount exceeds 5.0 % by weight, the water
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nonvol atile content. If the amount of the radically polynerizable

emul sifier having sulfonic acids is less than 0.5 % by weight, the
reaction cannot be conpleted, the reaction system can be unstqp q”@p%mﬁ
further, the particles-can agglonerate to each other, thereby not

produci ng synthetic resin enul sions having a very small particle dianeter.
Meanwhi le, if non-radically polynerizable emulsifiers are used nore than
necessary in order to prevent the above problem the enulsifiers can

| i ber at e rewigaindeh@agaadrege. | ayer, causing inks blurring. In the contrary,

if the amount exceeds 5.0 % by weight, the water 10 2 4 JAN 2006 resi stance
may decrease. <Mononer conponents> The unsaturated nononer (B) having silyl
groups used according to the present invention undergoes the hydrol ysis of
t he sil yl<Mpnomes camdoneswing to its unsaturated bond, assunmes a crosslinked
structure. Therefore, not onIy the anti-scratching property of the surface
of film dBA Utaéafiurﬁs%maomsuﬁ aawglsuiyh%owpé@ﬂ@GCQréanB@ HNapege  an ef f ect

t hat i norganic co onen as silicon, are coupled with the polyner

in_ additT6 GhioT R ?G’Vafﬁ@sﬁr%é'é%ﬁ"yi APUAE POh RS © SOMSBIHEEds] | ca | s
d, h d th |1 oi dal I whi ch al
the ut I ot BRaBps GHEo Tt wdeBrS. Wistrlotnsebai Bty Sraeife mmterials
Furt her, t I
a1t r oft4aekS chSiekblepe PPl e Ihirdlqd sUEd i GosRlod GRpRFRuT ©0000

|t er ahafies! ARoRAllBRENAN! &1ches sﬁk@ﬂcﬁre%BGpIQQW’th Wdpotiet. iE

unsat ur at ed nononer having silyl groups,” nmention can nmade of silyl

gr oup- coRHaiibh %e@@lmgmermé a&@senunmtuéwr@% BORRAIE el u‘tse@ th@lpbgmemg
general formula (1): --SI_R in which R, R2 and R3 may be identical to

or di f f echamichiipbnéaehh edeomasien ahehallohakeganzaidnas tae faltligh ogr oup, an
aryl group, an aral kyl group, an al koxy group, an aryloxy group, an
acyl oxy gptuperganic\ehidaxydnigmatsialsaiuan@mio isgrastiple tarfomma fidoiywhichtiE or an
al kyl thi o group.
silica does not easily fall from the coating layer. Specifically, flexible and stable films

good in water resistance and temperature resistance are obtained‘

As the unsaturated monomer (B) having silyl groups, mention can be made of siyl
group-containing polymerizable unsaturated monomers of the following general

formula (1);
R
—~S5 1 —R*"®
R?®
in which R', R? and R® may be identical to or different from each other and denote a
halogen atom, an alkyl group, an aryl group, an aralkyl group, an atkoxy group, an

aryloxy group, an acyloxy group, & hydroxyl group, an amino group, an amincoxy

group or an alkylthio group.

As the radicals R', R? and R® which are elements of said silyl group, various chemical

11



As the radicals R, R2 and R3 which are el enents of said silyl group,
various chemcal ]. 1. 2 4 JAN 2006 groups can be sel ected fromthose
menti oned above, but, in general, it is preferable that at ai

Rl, R and R3 is a halogen atom an al koxy group or a hydroxyl é 8ﬂ€2mﬁs
_used herein, the term "hal ogen atont' includes fluorine, chlorine, brom ne
and iodine, but, in general, preference being given to a chlorine atom As
suitabl e exanples of the al kyl group, nmention can be nade of a C, -Clo

al kyl  gr grdupsTHA DedBlechRi Bt thddkMéntioRE@BYbve, BUE Y errz#éntwls Qefdigy| . As
sui t abl e exanpl es of the aryl group, nention can %e made of a Cb-C 0 aryl

group, sted adRaph@iydf;R'aRland & id HRadpéh kv, 2@r=maRy geduplorG hdréxyar al kyl
group, such as benzyl. As suitable exanples of the al koxy group, nention
can be mgdaipof a C, - Cl6-al koxy group, such as net hoxy, ethoxy, propoxy,

i sopropoxy, butoxy, isobutoxy, t-butoxy, pentyloxy, hexyloxy, octyl oxy,
decyl oxy or dodecyl oxy, but preference being given to a C -C4-al koxy and
particular preference being given to nethoxy and ethoxy. In this

connect i 64, L'S?ﬁé‘eé@l”kd&%te@fﬂ’ogﬁloa% atamhdnchees feriag. kbigyingl Rexyng@slp, such as

met hoxy- et hox Furthernore, as suitable exanples of the aryl oxy group,
ment i on é‘?iJr?P %@t I EA aref%"e@i%b%ﬁ’?%’ﬁ?t‘b?&ﬂg”“‘%ﬁtﬂ‘?‘é? 8héxy; and, for

e gl Bl bl fﬁma@%@%ﬁéé@%iﬁe%y)’
ol udes et mRPAs TR 08 TRnhel S s ERR AR AR ST R coxy
su'tablen@fﬁeﬁlcsmbﬁ%o&fa DEGRARE BN PG 8l 09 el Sy am nooxy

and di et hyl am nooxy e unsatlr noner avihg s roups
i ncl udes ghMROBEL &,25,- BRI @rr@,gg Q@h@ybefn% example. 12 2 4 JAN 2006 (a)

Hal -ogen- cont ai ni ng nononers (a-1) Conpounds of the general fornula (2):
As suitable examples of the alkoxy group, mention can be made of a C,-Cqs-alkoxy
group, such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy,
pentyloxy, hexyloxy, octyloxy, decyloxy or dodecyloxy, but preference being given to a
Cq-Cyqalkoxy and particular preference being given to methoxy and ethoxy. In this
connection, the alkoxy group also includes an alkoxy-alkoxy group, such as
methoxy-ethoxy. Furthermore, as suitable examples of the aryloxy group, mention can
be made of a Cs-Cyo aryloxy group, such as phenoxy; and, for the acyloxy group, of a

C.-Cs acyloxy group, such as acetyloxy (acetoxy), propionyloxy, butyryloxy.

The amino group also includes those which may have substituents, such as
dimetylamino, and the aminooxy group also includes those which may have
substituents, such as dimethylaminooxy, suitable examples théreof, which can be

mentioned, being dimethylaminooxy and diethylaminooxy.

The unsaturated monomer (B) having silyl groups includes monomers as mentioned

below, for example.

12



Clxx""" Q- Sx;0,., (2) in which R4 denotes a Cl1-C 0 al kyl group, a
C6-CI O aryl group or C7-Cio aral kyl group, R5 denotes a hydrogen atomor a
net hyl group, X denotes a fluorine, chlorine, bromne or iodigng ﬂwomnd a
is an integer of 0 to 2. As specific exanples of the conmpounds of th

general fornula (2), nention can be nade of vinyltrichlorosil ane,

vi nyl net hyl di chl or osi | ane, vi nyl dirnethyl chl orosilane, vinyl

met hyl phenyl chl orosi | ane, isopropenyltrichlorosilane,

i sopr openy) maEbiH-bradihmyeséicames | sopropenyl di et hyl chi or osi | ane,

i sopropenyl net hyl phenyl chl orosi | ane and the |ike. (a-2) Conpounds of the
gener al flarlipGbappdnds 6fltbe gehe@l form@a(@HA)"-8 i (3) in which R4, R5, X and a
are as nmentioned above, and n is an integer of | to 12. As specific

exanpl es of the conp radsﬂof the general fornmula (3), mention can be nade
of ally[ trichlor os/l anegy allyl nethyl di chl or onet hane, al kyl

di met hyl chi of:qppt:Raney nd the like. (a-3) Conpounds of t;ke %eneral formul a
(4): 13 2 4 JAN 2006 4\Rb Rh / /| CHC COO"~CE~)a-~ €7 a in which R4,
R5, X, a and n are as nerxioned above. (4) As specific exanpl es of the

conpounds, ofihRe 35! aaC(é 10 au?‘?BFcfuB,na 10 aryparoup oF C7-Cro aralkyt group,

R® denotes a hydrogen atom or a methyl group, X denotes a fluorine, chiorine,

bromine or iodine atom and a is an integer of 0 to 2.

As specific exampies of the compounds of the general formula (2), mention can be
made of vinyltrichlorosilane, vinylmethyldichlorosilane, vinytdimethylchlorosilane,
vinylmethylphenylchlorosilane, isopropenyitrichlorosilane,
isopropenylmethyldichlorosilane, isopropenyldimethylchlorosilane,

isopropenylmethylphenylchlorosilane and the like.

(a-2) Compoundis of the general formula (3):

/n"' /R“
CHi=C—(CH)—8 i (3)
~N
X§~1

in which R* R® X and a are as mentioned above, and n is an integer of 1 to 12.

As specific examples of the compounds of the general formula (3), mention can be
made of allyl trichlorosilane, ally! methyldichloromethane, allyl dimethylchloromethane

and the like.

(a-3) Compounds of the general formuia (4):
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2- (meth)acryl oxyethyltrichl orosilane, 3-(neth)acryl oxypropyl
trichlorosilane, 2-(nmeth)acryloxyethyl nethyldichlorosilane,

3-(neth)acryl oxyproyl nethyldichlorosilane, 2-(nmeth)acryl oxyet hyl

di met hyl chl or osi | ane, - 3-(net h)acryl oxypropyl dimethyl chl orosig angnaggs t he
i ke. (b) Al koxy- or aryloxy-containing nononers. (b-1) Conpounds of the
general formula (5) / / CGYB =C--Si. Nin which R4, R5 and a are as
menti oned above, and R6 denotes a Cl-Cl6 al koxy group. As specific exanpl es
of the compounds of the formula (5), nmention can be nade of vinyl

tri met hoxysilane, vinyl triethoxysilane, yinyl tri but oxysil ane, vinyl

(hexyl oxy)silane, vyl tri(dodecyl oxyRsisl ane, vinyl

di met hoxynet hyl si | atie, vi nyl ethoxydipéthylsilane, vi nyl )
butoxydinet@wﬁgbiane{:@Khy+{®&bhbnyﬁe{£oxysiIane, i soprop ﬁbl
trimethoxysilane, isopropenyl trietho il ane, isopropenyl

tri but oxysil ane, isopropenyl tri(hexyloxy)®ilane, isopropenyl
tri(octyloxy)sil,ane, isopropenyl tri(dodecyl oxy)silane, isopropenyl
dinethoxYﬁ@%HﬁﬁgiBgﬂéﬁi@¥b®ﬁﬁb@hVﬁ”W%ﬁﬁd¥Vd?nethyIsiIane, i sopropenyl 1.4 2
4 JAN 2006 et hoxydi net hyl sil ane, isopropenyl butoxydi methylsilane, vinyl
tris(2-methoxyethoxy)silane and the like. (b-2) Conpounds of the general

formula (B6). N 1\ ~ i .(6) in which.R4,, R5. and.a are, as nmenti oned
nbove, ardd SO spRgesiar i oAb aes Bee 5B T, REM R R Ted bR et e
specific _gﬁgqq : Sy |, £ I 6), mention can
be nade:§ a agﬁ“?&?%@@ﬁ%@g?ﬁ%ﬁ%@?ﬂﬁ?ﬁgﬁagﬁgﬁR?Wfﬁg@ ofﬁgl’ane, vi nyl oct yl
trimetho } i i S i phenyl
i ot hosat XY oYL RADHlchlc bTRRE S UR R0

methyldichiorosilane, 2-(meth)acryloxyethyl dimethylchlorositane,

3-(meth)acryloxypropyl dimethylchlorosilane and the like.

(b) Alkoxy- or aryloxy-containing monomers

{(b-1) Compounds of the general formula (5)

R® R*,
v
CHe=C— 8§ i (B)
Rnﬂw--

in which R*, R® and a are as mentioned above, and R® denotes a C,-Cys alkoxy group.

As specific examples of the compounds of the formula (5), mention can be made of
vinyl trimethoxysilane, vinyl triethoxysiiane, vinyl tributoxysilane, vinyl (hexyloxy)silane,
~ vinyl tri(dodecyloxy)silané, vinyl dimethoxymethylsilane, vinyl ethoxydimethylsilane,
vinyl butoxydimethylsilane, vinyl diphenylethoxysilane, isopropeny! trimethoxysilane,
isopropenyl triethoxysilane, isopropeny! tributoxysilane, isopropenyl tri(hexyloxy)silane,
isopropenyl trifoctyloxy)silane, isopropenyl tri{dodecyloxy)silane, isopropenyl

dimethoxymethylsilane, isopropenyl methoxydimethylsilane, isopropenyt
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met hoxydi nmet hyl si | ane, i sopropenyi phenyl trinmethoxysilane,

i sopropenyi phenyl di met hoxynet hyl sil ane and i sopropenyi phenyl

met hoxydi net hyl sil ane and the like. (b-3) Conpounds of the general fo5&%Ia
(7) CHs-=C COO-(c)14 )~ 5 If in which R4, R5, R6, a and n are &s/AN
menti oned above. As specific exanples of the conpounds of the general
formula (7), nmention can be nade of 2-(neth)acryl oxyethyl

trimet hoxysilane, 2-(neth)acryl oxyethyl triethoxysilane,

3- (met h) agRyulyaxyERAaKhe  sbpBhEAX BSokPNIRethIrsiaRs, Rirger Y1 oxypr opyl
trimet hoxysilane, =~ 3-(neth)acryl oxypropyl net hyl di net hoxysi |l ane,

3- (et h) aaspnoxty@aemtxy)slldnsds metiRexyet hoxy) sil ane and the like. 1.5 2 4
JAN 2006 (b-4) Conpounds of the general fornula (8) C 1tf~C c~3R<>c,C ~ }
Coa_ (<~tl~)~. / (8 ) in which R4, R5, R6, a and n are as nentioned above.
. As specific exanples of the conpounds of the general formula (8), nention
can be rthde Compupgds ehthkewerewhfdswnlal pbheny[ car bonyl oxy] pr opyl

di met hoxynet hyl sil ane, 3-[2-(allyl oxycarbonyl) phenyl car bonyl oxy] propyl

met hoxydi met hyl si ligne, <3-[2-(al | yoxycar bonyl ) phenyl carbonyl oxy] propyl
trimet hoxysil ane,/” /
3-[2-(isodeb@ﬁ?Fﬁb?ﬁgxycqrbonyl)phenylcarbonyloxy]pBOpyI

di met hoxynet hyl si | ane “ypand

3-[2- (i sopropenyl met hoxycar bonyl ) phenyl car bonyl oxy] pr opyi

T ST e ol g R e 0 R8s or

group or a phenylene group.

As specific examples of the compounds of the general formula (6), mention can be
made of allyl trimethoxysilane, vinyldecyl trimethoxysilane, vinyloctyl trimethoxysilane,
vinylphenyt trimethoxysilane, vinylphenyl dimethoxymethylsilane, vinylphenyl
methoxydimethylsilane, isopropenylphenyl trimethoxysilane, isopropenylphenyi

dimethoxymethyisilane and isopropenylphenyl methoxydimethylsitane and the like.

(b-3) Compounds of the general formula (7)

RS R*,
s s
CH:=CMCOO-(CH=)“-‘S i

R BB-— e
in which R* R®, R® a and n are as mentioned above.

As specific examples of the compounds of the general formula (7), mention can be
made of 2-(meth)acryloxyethyl trimethoxysilane, 2-(meth)acryloxyethyl triethoxysilane,
3-(meth)acryloxypropyl trimethoxysilane, 3-(meth)acryloxypropyl trimethoxysilane,
3-(meth)acryloxypropyl methyldimethoxysilane, 3-(meth)acryloxypropyl

tris{(2-methoxyethoxy)silane and the like.
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in which R4, R5, R6 and a are as menti oned above, and R8 denotes a

phenyl ene group or -~ Ofz As specific exanples of the conmpounds of the
general formula (9), nention can be made of 3-(vinyl phenyl am no)prop%/
tri met hoxysil ane, 3-(vinyl phenyl am no) propyl triethoxysilane, 006

3- (vi nyl benzyl am no) propyl triethoxysilane, 3-(vinylbenzylam no) propyl
triethoxysilane and the like. 16 2 4 JAN 21006 (b-6) Conpounds of the
general formula (10) R6 OH21 GO Clla-N1L CGi'A (: f.1:Nli(Gfa). in which
R4, R5, R5 and a are as nentioned above. As specific exanples of the
conpounds of the general formula (10), nention can be nade of

3- [ 2- ( N- (bay Cphmoyhdebhmib gehea) eithylag®) no] propyl tri met hoxysi |l ane,
3-[2-(N-i sopropenyl phenynet hyl am no) et hyl am no] propyl trimethoxysilane and
the like. (b-7) Epounds of t he general forrnfha (11) a R. / C1 2

C O (CHO. - 3 i, L ek 95 oldb , “and n as nentioned above.
As specific exarrp eg gf( th orrpouncﬁjt?ﬂ g\generaﬁ(gérwl a (11), nention

can be nmade of 2-(vinyl oxy) et hyl trimet hoxysﬂi ane, 3-(Vvinyl oxy) propyl
trimet hoxysi | ane 4- (vinyl oxy) butyl triethoxysil ane,

2- (i sopr q,p@\;pl FetF%vy ahalnngg@gwéﬂtﬂoﬁ@@am the like. (b-8) Conpounds of
t he general ormJ 12) Ra R =c~t~R- (C ax ' Si R ea-.
As specific examples of thé compounds of the general formula (8), mention can be
made of 3-{2-(allyoxycarbonyl)phenylcarbonyloxylpropyl dimethoxymethyisilane,
3-[2-(allyloxycarbonyl)phenylcarbonyloxylpropyl methoxydimethyisilane,
3-[2-(allyoxycarbonyl)phenylcarbonyloxy]propyl trimethoxysilane,
' 3-[2-(isopropenylmethoxycarhonyl)phenylcarbonyloxy]propyl dimethoxymethylsilane
and 3~[2»(isopropenylmethoxycarbonyf)phenyicarbonyloxy]propyl

methoxydimethylsitane and the like.

(b-5) Compounds of the general formula (9)
R® R*,
/s d
CH:=C~-R*-NH—-(CH:)s—~8§ i (8)
AN
R ﬂS—n

in which R*, R®, R® and a are as mentioned above, and R® denotes a phenylene group
or @crlzm |

As specific examples of the compounds of the general formula (9), mention can be
made of 3-(vinylphenylamino)propyl trimethoxysilane, 3-(vinylphenylamino}propyl
triethoxysilane, 3-{vinylbenzylamino)propyl triethoxysilane, 3-(vinylbenzylamino)propyl

triethoxysilane and the like.
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(12) in which R4, R5, R6, a and n are as nentioned above, and RO denotes
-C 120 or 17 2 4 JAN 2006 -CH2000-. As specific exanples of the conpounds
of the general formula (12), mention can be nade of 3-(a||y|o§%?proQ%&
trimet hoxysil ane, 10-(allyoxycarbonyl)decyl trinmethoxysilane, .JAN

3- (1 sopropenyl met hyl oxy) propyl trinmethoxysilane, 10-(isoprope

nyl nmet hyl oxycar bonyl ) decyl tri nethoxysilane and the |ike. (b-9) Conpounds
of the general fornmula (13) cHP=c--coo(CHHH*) ---0-(CH=).--Si / (.11} in
whi.ch R4,(bBp CoRfboundabtiha ganerabforiaiat(toned above and mis an integer of 1
to 12. As specific exanples of the conpounds of the general fornula (13),
mention can be Xﬂ&de of 3-[(meth)acryl oxyet ho®yk propyl trimethoxysil ane,
3-[ (et h)acryl oxXyet hoxyl pr.opul ~di Xyne | sil anggand the |ike.
Furthernnﬁ%?’?ﬁeéﬁisgﬁﬁrgﬁggﬁﬁﬁﬁﬁﬁggQ?E¥'hggknq s?IS?&groups, in addition
to those nentioned above, may include diviny® ¢group-containing nononer,
such as divinyl di net hoxysi |l ane, divinyl di et hoxysil ane,

di vi nyl di. - met,hoxyet hoxy)silane and the |like, for exanple. It is

pr ef er abl"i["g‘ﬁg‘tBR slcH 27 4 §i° 3 BEpLEEHERPKE ng monomer (Al)  contains a

vi nyl nononer which has, for exanple, alkoxysilyl groups, in terns of the
handl i ng, economny, control, of side-reactions and others. According to the
present iy, I oneEr l.ane,
Feapect i val T ocE b BRSO SRR o B ieRa el PR Sn A cafl b
Accordin te Ml | L b€ nong t hese
B R R R R e G SR

3- met hacrayfoouyis oo pihyIsHdrg ey yemhih dRehyidmih &p FBpyPlinfctfix silape layaené zabi i ty.
The amount of the radically pol yneri zabl e unsaturated nononer (B) having
silyl graups used is suitably 0.1 to 15 parts by weight, preferably 0.5 to
10 parts by weight, based on the total nonvol atile content.

(b-7)
Compounds of the general formula (11)
/R“ k. ,
CHe=C=0—(CH)W— 5 | (11)
Rcawa

in which R*, R®, R®, a and n are as mentioned above.

As specific examples of the compounds of the general formula (11), mention can be
made of 2-(vinyloxy)ethyl trimethoxysilane, 3-(vinyloxy)propyl trimethoxysilane,

4-(vinyloxy)butyl triethoxysilane, 2-(isopropenyloxy)ethy! trimethoxysilane and the like.

{b-8) Compounds of the general formula (12)

R® R4,
7 S
CH:i=C—-R*—~(CH1)«—5 1 (r12)
\ 4
R d-a

in which R*, R®, R®, a and n are as mentioned above, and R® denotes -CH,0- or
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The chem cal binding wth colloidal silica under the use of said radically
pol yneri zabl e wunsaturated nononer having silyl groups can effectively
prevent the falling of silica fromthe coating |layer, but the anmount of
said nononer is less than 0.1 % by weight, the conposite-for i JANwlih
col loidal silica becones insufficient and the water resistance and
adhesi on may deteriorate. On the other hand, an amount of nore than 15 %
by wei ght may cause unstabl e pol ynerization, a | arge anmount of

aggl oner atgpspcol.ncreased viscosities and others. (C Unsaturated nononers
havi ng si x-nmenbered rings as side chains The present invention uses, as the
mai N nononer, an unsaturated nononer having six-nmenbered rings as side
chains. In this connection, said six-nmenbered ring neans, for exanple,
phenyl , @scdpehifix ekamplet lnétHe doanppndds pettiefgenesyk Empluks(12heredibnicac bade
styrene, a-nethylstyrene, cyclohexylacrylate, cyclohexyl nethacryl ate and

t he |i ke madeeofan@livioxy propedfimatiedysiigng ol G-@llgsyssbonyisieghtrimabenyang.he
total nonvolatile content of the synthetic resin emulsion. An anmount of

| ess t hart-GOPIgRSRY MatAOHIPPY! GHNStha¥P8al%| vy af fects the water-resi stance

and anti - bl ocki n roperty, but al so doe not produce any dense film
excel | ent1%|“(h°‘°PFﬂ§’%Eg'm?ﬁ)hy ERERREKIeCY AfmaihatRay a'?‘r%ﬁ?q'k%an 98 % by wei ght,
inturn, leads to | ess amobunts of the emulsifier and the silyl
group-cont ai ni ng unsaturated nononmer and, thereby, causes the

pol ymer i 3?_Pg@g"§l%ungg§hﬂgl %P?’%‘f@’ﬁ'ﬁgiﬁ(%) provi des an insufficient

conposi t rmation wt Sili'ca and, thus, results in a tendency
for silica to fallgdown fromthe coating | ayets-.19 2 4 JAN 2006
consequent |y notproducing any good filns. /(D) O her_unsaturated nmonomner
copol ymer iCHbEE wit @ (@) Hahd- 06 (CHrés —§ndat ur at e n%xorrers (D)

copol ynerizable with (B) and (C, which can ‘Qe optionally used accordi ng
to the present invention, may be, without any limtation, any ones used in
conventi onal enul sion-polynerization. They conprise a nonomer (D-1) which

forns the, RARKIENR® at® hRedwV4thethéntioRed BbaRdandmiisBR titegalor mapaer (D-2)
whi ch nodifies the synthetic resin and provides further functions thereto.
As specific examples of the compounds of the general formula (13), mention can be

made of 3-{(meth)acryloxyethoxy]propyl trimethoxysilane,

3-[{meth)acryloxyethoxy]propyl dimethoxymethylsitane and the like.

Furthermore, the unsaturated monomer (b) having silyl groups, in addition to those
mentioned above, may include divinyl group-containing monomer, such as
divinyldimethoxysilane, divinyldiethoxysilane, divinyldi(p-methoxyethoxy)silane and the
like, for example. It is preferable that such a silyl group-containing monomer (A1)
contains a vinyl monomer which has, for example, alkoxysilyl groups, in terms of the

handling, economy, control of side-reactions and others.

According to the present invention, these unsaturated monomers (B) can be used
alone, respectively, or in a combination of two or more of these monomers. According

to the present invention, particularly preferred among these monomers is the use of
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As the nononer (D-1) which forns the backbone, nmention can be nmade of al kyl
(nmeth)acrylates, olefins, vinyl ethers and the |ike, for exanple. Mre
specifically, as said al kyl (nmeth)acrylates, nention can be ma% %N%OWI
(meth)acryl ates having C, -Cl2-al kyl, such as nethyl, ethyl, n- f )
t-butyl, propyl, 2-ethylhexyl, octyl and the like. As the olefins, nention
can be nade of ethylene, propylene and the |ike; and, for the vinyl

esters, of vinyl acetate, a vinyl ester of branched carboxylic acid, vinyl

| aur at e amdtrithexysilkee oFBMidieaamioeyipragylsaéttofysiaid ianemsnaingerer (D-2) whi ch
nodi fies the synthetic resin to inpart functions such as storage

st abi | i t ypolyvaerezabilibs iTke amoent dliesrrartidally esiysteanaide unywatahst moesmst @ice,
adhesion and the |ike, nention can be nmade of, for exanple, those

et hyl eni c2aving sisgreupaeerd ie grikly?.i1do 46irgsts Ppwaightuwheehaliinpbde d Otdaets st or age
stability and adhesion; those nononers fl(éD 2b) having two or nore radically
20 2 4 JAN Woigsl parsrhet inedplebneneiatis sardentbonds whi ch i nprove the
wat er -resi stance, weather-resistance, chem cal resistance, adhesion and

ot hers; and those nononmers (D 2-others) having, as a side chain, an am de

, LIl , ... | yci dyl hyl ol
0 oup. 2 id 1559504y PR Wl R A3 R B el oL
hai L, Or-Ling. id, i i cal | i;C..aci d
el o LRI tpraat S DML GRTRLLH SR Bhad et Y dsseg O

aci d, malmirg tRCEShing tayleR ®ut tHECamdiint BPBARTRolohe? ) 1 BAMHaRD 1 WoLPlvelFRE ©

radi cal |y pol yneri zabl'e unsaturated bonds, nention can be nmade of divinyl

conpoundsthe @b{npesite-RenyiicH witic dTpRIANSSca béddmambdumGstlaatiens aarpunds,
tetra(neth)acryl ate conpounds, diallyl conpounds, triallyl conmpounds,

t et r aal | yesismmpe andsdaexdornt may ldetegipraae dOn e @hspetidf B ahdoyint of more than
di vi nyl benzenes, divinyl adipate, ethylene glycol di(neth)acrylate,
“di et hyl en®® %l Bioweightdngyreauspasidbie polymeiizttioy) 2 Reggaiyoonnt adiaggetieraesy| at e,
pol yet hyl ene gl ycol di(nmeth)acrylate, polypropylene glycol
di (et h) de¢gReR%YIsHstise RNy otryicol  di (meth) acryl ate, 1, 3-butyl ene gl ycol
di (neth)acrylate, 1,3-butyl di(nmeth)acryl ate,
(C) Unsaturated monomers having six-membered rings as side chains
The present invention uses, as the main monomer, an unsaturated monomer having
six-membered rings as side chains. In this connection, said six-membered ring means,

for example, phenyl, cyclohexyl or the like and specific examples thereof include

styrene, a-methylstyrene, cyclohexylacrylate, cyclohexylmethacrylate and the like.

The amount thereof used is 59 to 98 % by weight based on the total nonvolatile
content of the synthetic resin emuision. An amount of less than 59 % by weight not
only adversely affects the water-resistance and anti-blocking property, but also does
not produce any dense film excellent in the color-development. An amount of more
than 28 % by weight, in turn, leads to less amounts of the emulsifier and the silyl
group-containing unsaturated monomer and, thereby, causes the polymerization to
unstably proceed, or provides an insufficient composite-formation with colloidal silica

and, thus, results in a tendency for silica to fall down from the coating layer,
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trimethyl ol ethane tri(nmeth)acrylate, trinethyl ol propane tri(neth)acryl ate,
di pentaerythrit tri(nmeth)acrylate, diallyl phthalate, triallyl
dicyanurate, tetraallyl oxyethane and the |ike. For said other functional
mononers (D-2-others),  mention can be made of, as nononers havd hgAhydbxyl
groups, hydroxyethyl nethacryl ates, hydroxyethyl acryl ates, hydroxypropyl
met hacryl ates, hydroxypropyl acrylates, hydroxybutyl nethacryl ates,

- hydroxybutyl acrylates and the |ike; and of, as nononers having am de
groups, aonyéqentenotnetdairgdangate famd. t he |i ke; and of, as nononmers havi ng
nitrile groups, acrylonitrile and the |ike; and of, as nononers havi ng
chlorine as a side group, vinyl chloride, vinylidene chloride and the

l'i ke; and_of, as nmononers having 21. 2 4 JAN 2006 cidyl groups, glycidyl
met hacr yl(gt @t%ﬁeng@ty@twmoa@mw anelyeaigable Wl@iah@@rgf% havi ng net hyl ol
groups, EE Iolacrylanlde and the |i nmononer s havi ng
carbonyl§g @Uﬂ%aL&@SF&EEPH%?%HW%PPHHFﬁﬁE?W?&ﬁ@(%hﬂ“{%a ik cadBeor ding to

t he presenP as .nono

(ot by ac Tt B 80h0rGinS S8 berte S FRAREL a0 s BD P Enimieionasy mmy e
used al g, | LePREGhUSIohm Bl RS RIELRKAD! Y, 1N @ conbi nation of two or

nore of t resi stance, weat her
resi st ance, polynerlzatlon stability and others. As functional nonomners
(D-2), preference is given to the use of ethylenically unsaturated

car boxyl iThegebprisd=h MUrBRIeP @1y wHRHFLMAHB baBRI PR hE syHihlR rESRGKEY
undergo orientation over the surfaces of the synthetic resin enulsion

parti cl es, funciutal @bh@Bed@-2) vHich R dBE e MIntigdtie wosn whi Prdvieesfrarmeat | on of an
el ectric double layer and, thereby, contribute to the dispersion stability
of enul sifamctipas theedtes. I n this connection, when using conponent (D), at

| east one conponent can be selected fromthose nentioned above, but it is

preferable that at |east one conponent selected from al kyl

(meth)acrylates, vinyl esters of branched carboxylic acids and

et hyl eni é&lthg mﬂﬁ@meuf%ﬂwh@arf%r@a@uhpéaa@% mentiereean ik emagdavintkyof conponent

(D) used |sr8 to 39 %b Pht based on the total nonvolatile content of
the synt K@eintasgaies. gl i etpisioing i feF¥sBIRéht (D), the

More specifically, as said alkyl (meth)acrylates, mention can be made of alkyl
(meth)acrylates having C4-Cqz-alkyl, such as methyl, ethyl, n-butyl, t-butyl, propyl,

2-ethythexyl, octyl and the like.

. As the olefins, mention can be made of ethylene, propylene and the like; and, for the
vinyl esters, of vinyl acetate, a vinyl ester of branched carboxylic acid, vinyl laurate

and the iike.

Fuithermore, as said functional monomer (D-2) which modifies the synthetic resin to
impart functions such as storage stability, water resistance, chemical resistance,
weather resistance, adhesion and the like, mention can be made of, for exampie,
those ethylenically unsaturated carboxylic acids (D-2a) which improve the storage

stability and adhesion; those monomers (D-2b) having two or more radically
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pol ymeri zation stability and storage stability may deteriorate to sone
extent, but if it is wused exceeding 39 % by weight, the proportion of
conmponent (C) correspondingly decreases and, due to this, filns having a
good col or - devel opabi lity cannot be obtained. O her conponentsZésdtN 26
pol ymeri zations 22 2 4 JAN 2006 The emul sion pol ynerization according to
the present invention may be conducted in an aqueous nediumw th the
addi ti on of other known conponents. In this case, anobng others,

pol ymeri ?@Fyh@ﬂzéﬂ?é Lh&dtQfate BB ShddSRfkh ihipr&dhk vailer-rkis@asé r ed, further ot her
conponents, such as protective colloid, chain transfer agents, pH

regul at ogathedkddistdicel eteraiBsiaebetabce, RRIOEOOX adalotians; ianaithbdeonsn@netsot her s,
may be used in suitable anounts, if desired. Polynerization initiators
radi cal | yD-@esthenepisavinmdera dithe cladin,i amnaroide lyeatp, amitriedyroumaa hsidst geops and,

t her eby, cause the addition polynerization of nononers to proceed. They
may be watgycidybbobpea orethyildl gsmipublcariseysarbfiptegyatpmaoxadeoniuarea gn
conpounds and the like, for exanple potassium persulfate, anmmoni um

per sul f agdylanemnxide chappyeirdweinéxi de, hydr ogen per oxi de,

azobi sisobutylnitrile (AIBN), rongalit, sodium netabisulfite and the |iKke.
They can be used al one, respectively, or in a conbination of two or nore

f th .. 1f desjred h . pol ' ion initi b
O o AR URR e ARGl SRR P Bd S b gpscE2n e,
use of F%(:lly'nér cié“rln&t%g Gl %r & Oafcﬁo‘?'?vbaté:igSl:ih)anﬁ%é’ﬁ&ede. and the like is
pr ef erabl’e. Re protective co Por'd may be, w thout any limtation, any

known one conventionally wused in enulsion-polynerization. For exanple,
mention can be nmade of polyvinyl alcohol and derivatives thereof,

cel I ul ose sehfiInSeraDL B IWY 88 mbRerRRkIy SéIFnERzantienhsaAdralRDonae, the |i ke,
which are primarily used in the formof an aqueous solution. As the chain

transf er nageibh ca@ By nfddet @liienyd BEmeamd3e diiwe thimunia@ypnigonhtst i on, sel ected -
f:rom known products. Exanples thereof include alcohols such as nethanol,
et hanol , tri(pretpacglate dunh@Enolds atetta(ninah jackéste campoxnyds|, diaigicosmpharding 2 to 8
carbon atons such as acetone, nethyl ethyl ketone, cycl ohexane,

acet opherﬂ'dﬂ'ﬂél, coan@tuapl@léﬁtgr@@lyl compounds and the like; and, more specifically, of

divinylbenzenes, divinyl adipate, ethylene glycol diilmeth)acrylate, diethylene glycol
di(meth)acrylate, triethylene glycol diimeth)acrylate, polyethylene glycol
di(meth)acrylate, polypropylene glycol di(meth)acrylate, neopentyl glycol
di(meth)acrylate, 1,3-butylene glycol di(meth)acrylate, 1,3-butyl diimeth)acrylate,
trimethylolethane triimeth)acrylate, trimethylolpropane triimeth)acrylate, dipentaerythyit

triimeth)acrylate, diallyl phthalate, triallyl dicyanurate, tetraallyloxyethane and the like.

For said other functional monomers (D-2-others), mention can be made of, as
monomers having hydroxyl groups, hydroxyethyl methacrylates, hydroxyethyl
acrylates, hydroxypropyl methacrylates, hydroxypropyl acrylates, hydroxybutyl
methacrylates, hydroxybutyl acrylates and the like; and of, as monomers having
amide groups, acrylamide, methacrylamide and the like; and of, as monomers having
nitrile groups, acrylonitrile and the like; and of, as monomers having chlorine as a side

group, vinyl chloride, vinylidene chloride and the like; and of, as monomers having
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propi onal dehyde, n-butyl al dehyde, furfural, benzal dehyde and the |ike;
mercaptans 23 2 4 JAN 2006 such as dodecyl nercaptan, |auryl nmercaptan,
n-nercaptan, thioglycolic acid, octyl thioglycolate, thioglycerol and the
li ke. They may be used either alone, respectively, or in a cohbilfdt 28k of
two or nore of these conpounds. As the pH-controlling agent, nention can be
made of known substances, such as ammoni a, sodi um hydroxi de, potassium

hydr oxi de and the |ike. The ultraviolet absorber is also not limted to any
parti cul atyctdypgrouptghisetyzopthenglee ade glyeayl acedatandndenaetminarere
derivatives are suitably used. It also includes those having radically

pol yner i pabine ngikvelgrersd Nooaitislolashilahidamed thelile: abt ef bedaeenarhey  are
conpol ynerized with synthetic resin conponents. As the photooxidation

i nhi bi t ohaviRp sacay JhierfoReetapRIoKIse Methasrpiaipiaiidier ik e  suitably used.
Like said ultraviol et absorber, it also includes those having radically
polynerizable bonds, which are preferable also in this case because they
are co nerlzgp wi th S%nthetlc S|n co oneBQ The synthetlc resin

emil si on SELAN R4 BTeERA HYRUER PR IRTEH RO R R B ArKYd 10 known
o of " (R IESEER 1A BPLAGT s A oA Aok U ROTKEPKag Bt/ R8q o1 hod

wher ei n onen S are 1 ntroduce 0 a reactor t once;

dr oppi Ng ZRMey r@bba%lyoeutnﬁfoh@greﬂé‘rsw iR a%nﬁmat.%hfdf &lo oN\mBF‘erofeiﬁesIehe medi um
and part of the nononers are first subjected to an initial pol ymeri zation

and, themorfdieers PN BBthe WA SEEE@RSe ahtTRINONREAcA RyAtsliedid opw se; and,
furt her, an enul sified-nmnonmer dropping nmethod wherein the conponents to

be added sehntippnasectdes. prelimnarily enulsified and dispersed in water
According to the present invention, it is preferable to use said
enmul si f i éd-foocimmel mdnapeisig-2yeprietdenae iogden t¢ theolpteaifretlaylénicmllyy di vi ded
synthetic resin emulsion. 24 2 4 JAN 2006 Mreover, it is also possible to
use a nulumsatyteetgécqubbwﬂeﬁcziat Fiwlenisatoensatiepedeatiaxylingsidneaddonposi tion is
changed step by step urlnﬂ t he polynerization stage, or a

undergo oruentat:on over the surfaces of the synthetic resin emulsion particles,

neutralize part of the hydroxyl groups with the formation of an electric double layer

and, thereby, contribute to the dispersion stability of emulsion particles.

In this connection, when using component (D), at least one component can be

~ selected from those mentioned above, but it is preferable that at least one component
selected from alkyl (meth)acrylates, vinyl esters of branched carboxytic acids and

| ethylenically unsaturated carboxylic acids is used.

The amount of component (D) used is 0 to 39 % by weight based on the total
nonvolatile content of the synthetic resin emulsion. Without such component (D), the
polymerization stability and storage stability ma.y deteriorate to some extent, but if it is
used exceeding 39 % by weight, the proportion of component (C) correspondingly
decreases and, due to this, films having a good color-developability cannot be

obtained.

<Other components used in polymerization>



power -feed pol yneri zati on nmet hod wherein the nononer conposition is
continuously changed, or a seeding polynerization, or the like, in any
suitabl e combination. It is necessary for the nmean particle diameter of the
synthetic resin enulsion according to the present invention to bé Y902
or less, preferably 80 nmor less and, nore preferably, 50 nmor |ess.

Havi ng such a particle dianmeter of 100 nmor less, filnms which are denser
and have no cloud can be obtained, leading a print image with an excellent
col or devékepedsio belyetizatiohreatordimgdd tinepnes@atritvaritien disgrvet @ndoandbe carri ed
out by means of known neasurenent instrunents. For exanpl e,

Ni conp37@npisoeewns veriel with the adsdionrcdsiwpynowPaesmpenantslilathes exsedi stri buti on
measuring i nstrunment; PACIFIC SCl ENTI FI C Conpany) and the |like can be
used. Thé‘"tﬁ“@é%'?ﬁrslﬁﬁhéﬂ?fizé‘ﬁon @’fﬁéﬁﬁ @Feekﬂs%"y"t ﬁ@' ifstesised, U CHEY i ¢ resin
enmul sion together with coll oidal oi dal sjili allsasilicasol
with ul t “afy 'éefﬁarsﬁcé|aéé’r%*813‘f"8|C@H?'Pycﬁfﬁ”&ﬁ%?%rdaqerﬁ“wﬁéﬁgu aRef the dianeter
of its pr R rtlcle nmor articu | ess and,
asual 1y, ik BBEE o phEop gt kRS cab deRe b hE LB v ent i on.
any conm%,%; d abl e products can be used as colloidal silica, and
the coll ol ﬁl Sl}fld?\égédnny he surface-treated with a netal ion such as a
meta-al uminate ion and the like, or may be a nono-di sperse system or the
25 2 4 JAN 2006 particles thereof may be connected to each other in the
form of  @opfwdrizafén Pitiaforb ANy dbYorApSRatiRl e &AbABAheatATPRICRESE, T hose
surface-treated with a netal ion such as a- neta-alumnate ion and the |ike
are partisobstandes gndetrerab) ealroan saditibe polyhevizativbnaf eedrioatdlrs &t @beddd y duri ng
m xi ng and do not have tendencies to agglonerate. The anmpbunt of coll oidal

si | i ca uSedy maypreaiateabbiybl&@0 of-coBb@ kriyfaves, ghtoxated, azmbisecompoupdef er abl vy,
100 to 500 % by weight relative to the synthetic resin emnmul sion based on

t he nonv@hdtting tkeg fortexampleq@itazsiung gapsoietet smaaidn perstleie clduttying

conpositions
hydroperoxide, hydrogen peroxide, azobisisobutylnitrile {AIBN), rongalit, sodium

metabisulfite and the like. They can be used alone, respeclively, or in a combinaticn of
two or more of these compounds. If desired, these polymerization initiators can be
combined with fransition metal ions. For such transition metal ions, the use of Fe(ll)

sulfate, Cu(ll) chloride, Fe(ll) chloride and the like is preferable.

The protective colloid may be, without any limitation, any known one conventionally
used in emulsion-polymerization. For example, mention can be made of polyvinyl
alcohol and derivatives thereof, cellulose ethers and derivatives thereof, starch

derivatives and the like, which are primarily used in the form of an aqueous solution.

As the chain fransfer agent, any suitable one can be, without any limitation, selected
from known products. Examples thereof include alcohols such as methanol, ethanol,
propanol, butanol and the like; carboxylic acids having 2 to 8 carbon atoms such as
acetone, methyl ethyl ketone, cyclohexane, acetophenone, acetaldehyde,

propionaldehyde, n-butylaldehyde, furfural, benzaldehyde and the like; mercaptans
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In the coating conposition according to the present invention, various

pi gnents, dyes, coloring pignment thickening agents, pH regul ators,
surfactants, dispersants, anti-foam ng agents, anti-freezing agents,

rel easi ng agents, ultraviolet absorbers, photooxidation inhibi2tiridNaib t he
| i ke, which can be used in aqueous coating conpositions, can be added, if
necessary, for nodifying or inproving the whiteness, viscosity,
flowability, mscibility, preservability, weather resistance, workability
and the shdhkss ddfecyitterfitart, €00y thengpred nuneicaptabt taioggdolyackpplciyi ng t he
coating conposition according to the present invention as a gl oss |ayer

f ol | owedtHiyglpholdtaghiotlycenl 4 e lispelratyinomy be heedhsither pmne aiedpattivelgtar e of
the substrate and the ink fixation layer are not |imted to particular
types, aiida egrgbisatiut efdwewr arde chies¢ xampowidsayers general ly used in ink
jet printing nmedia can be used without any limtation. For exanple, in
order to inpart a gloss, a gloss layer according to the present invention
is applied over [ ri sing.a sugstgate Wi th an ink-receiving

d h
capac tyASHRPANIATRG agent, MERion cREAREE o KFIHESEFECEHFUR RS s known
ti t hod 1 ter, | ad t L.r-knif t , dth
Rty " P 3OS P L o SR A Ll L £ o T oss 26 2 4 JAN

2006 thereon. In order to inpart an ink-receiving capacity to a substrate,
a conposition conprising pignments, binders, cationic substances having an

| nk Tixi fige affavidiet BBGHLaF R&is Aot lifRad ﬁdanﬁﬂarﬁctﬁé&qaéé,ﬁﬁbé&@h@h{ér@ an ink

fixation layer. In the case of paper, cloth and the |like, pignents,

bi nders, ge@ldtio8é 6nd HehAfiaBlesSI SRR srokuitdbly Nged. tkiso inaiddad thess can be 1,
i npregnated into such substrates or added during the paper meking stage, so

that at hh@agradiedlly poliinedikhble ohsithesed bansonethsare arefeebiertedcadsdthien t he

i nside of such substrates. As the pignent, nention can be made of, for
exanpl e, arencung@oiyroedeginetit synehetih regn cainpenats.de, titani um oxi de, cal ci um
carbonate, silicic acid, silicates, clay, talc, mca, calcined clay,

al um num hydr oxi de, barium sul fate, |ithopone, silica, colloidal silica and

As the photooxidation inhibitor, hindered phenols and hindered piperidines are
suitably used. Like said ultraviolet absorber, it also includes those having radically
polymerizable bonds, which are preferable also in this case because they are

compolymerized with synthetic resin components.

The synthetic resin emtilsion according to the present invention can be obtained in
known emulsion polymerization methods, such as a batch polymerization method
wherein all the components are introduced into a reactor at once; a dropping
polymerization method wherein an emulsifier, water as the medium and part of the
monomers are first subjected to an initial polymerization and, then, the remaining
emuisifiers and monomers are added dropwise; and, further, an emulsified-monomer
dropping method wherein the components to be added dropwise are preliminarily
emulsified and dispersed in water. According to the present invention, it is preferable
to use said emuisified-monomer dropping method in order to obtain a finely divided

synthetic resin emuision.
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the like; plastic pignments processed into the formof a sphere, holl ow body
or other various shapes and structures, conprising polystyrene,

pol yet hyl ene, pol ypropyl ene, epoxy resins, acrylic resins, acryl-styrene
copol ymers and the like. As the binder, synthetic and natural pp}ymer gosan
be used, for exanple, polyvinyl alcohol, nodified polyvinyl alcohols,
starch and derivatives thereof, cellulose ethers and derivatives thereof,
sodi um pol yacryl ates, polyvinyl pyrrolidones, acrylam de copolyners,
(meth)acrylic acid copol yners, polyethylene glycols, polyvinyl acetates,

pol yur et hanes, urethane-acryl copolyners, ethylene-vinyl acetate

copol ynmeroreuveryit is atdd prdsidde ol usgla @ckitaig: sapaeygbs maiiod wneehuhadi ene
copol ymers, styrene-butadi ene-acrylic copolyners, glue, casein, soybean

pr ot ei n, getaérronpodiianmis dlagpedtepdnydtehauiinddbe ptlyeesinationt stade, tohe coat i ng

| ayer conp05|t|on according to the present invention to be 27 24 JAN 20115
coat ed agoavegifesskpalyyenzatien methaskvhergimuhe manemsr epepadilign i§ cootiB@ugiyn?, nore
pr ef er abl 7 to 35 g/n2, based on the nonvolatile content. A drying and

gl 0ss- i nFARTEEY qrrétﬁl%amaﬂopéffne@aetqm@r W’&J“‘éo‘ﬁtﬁnwé't@?‘?w@b’ﬂﬁ@?ﬂ hot air,

cal endering, casting and the like. Mre specifically, it is preferable t hat
casting is conducted with a tenperature setting of the cast rolls of 60 to

100 C whi € 1LBg. AR 19 o COMRRTLLIPLS, Sk b MFLy LR -9 coat ed- The

ink jet. recor ng ‘med i um! al ne s 'an enel ndlng

perfor m%@oﬂdgwg tBQh%’Pile@Ieﬁt |F1\¥Q'{t iof(t)\t%) tB S86RRES: 18sd! %?e&hgfse%c nhRRteiE fan

resi stance an abi e change I'n PStT s curre by bendlng

and a corfbeesefaty, 50%16@6% Wa’i}&gas}?ich'atﬁéﬂ%@dﬁlﬂ%?éro@(?b@rnmd@r"i@éQPrmnt and,
further, effectively prevents falling of silica fromthe coating |ayer

whi ch camnhewhrcﬁweate.hserelaaefavedom&fuwdaw@rdafauhéu I§Eng aPBnaMmage NiGh anmount
of silica incorporated. Exanples Production Exanple | A polynerization

vessel was ohallgedomr tbved@dparts by wei ght of water, 2.0 parts by weight
of a sodium al kyl allyl sul fosuccinate and 1.0 part by weight of a styrene
sul fonic
The determination of mean particle diameter can be carried out by means of known
measurement instruments. For exampie, Nicomp370/photon correlation spectroscopy

(Particle diameter distribution measuring instrument; PACIFIC SCIENTIFIC Company)

and the like can be used.

The present invention is featured by the use of said synthetic resin emulsion together

with colioidal silica.

Colloidal silica is a silica sol with ultrafine particles colloidally dispersed in water, and
the diameter of its primary particle is 100nm or less, in particular 50 nm or ess and,

usually, in the range of 5 to 100 nm.

According to the present invention, any commercially available products can be used
as colloidal silica, and the colloidal silica may be surface-treated with a metal ion such

as a meta-aluminate ion and the like, or may be a mono-disperse system, or the
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acid, stirred to dissolve the conponents, and heated to 80 C. Then, 15
parts by weight of 2% potassium persulfate were added as an initiator for
the polynerization. At the sane tine, 97 parts by weight of a 5?“85?5%5

m xture previously prepared from 2.0 parts by wei ght of
vinyltriethoxysilane, 79.0 parts by wei ght of styrene, 3.0 parts by weight
of nmethacrylic acid and 13.0 parts by weight of nethyl nethacryl ate was
divided into four portions, these portions were added to the polynerization
vessel  safidRRthakbymay baBohidcisd/@l eah oBfrii hetfesn and ch&ig opel ¥ BRiricRat i on
reaction of the nononmer m xture was allowed to proceed over a total period
of time ol spraist SeatehenndBigihdse] Abs2GDGatdraestedplitatd @atabfontsueh adai ti on,
the reaction m xture was matured for | hour, giving a blue-white synthetic
resi n emmeta-@umimae idreasy/ielige iace padcuiatnuefirarie wecaisada@dsivbapart s by

wei ght of a 10% aqueous ammoni a solution, thereby adjusting the pHto
about 9. cTp@lepbaabiduiing eingaed dp nef haveHendengigsttp RSPINHEL i c resin
enul si on was about 35 nm as neasured by N conp3701photon correl ation
spectroscopy (Particle dianmeter distribution neasuring instrunment; PACIFIC

SCl ENTI FLC Conpany) . ,Production Exanpl es 2-5 These Exanpl es were conducted
as descrﬂ%%d"&ﬂmﬁgQﬁﬁBF@gﬂMEYﬁWﬂU%pr,QEE%égﬁt?ﬁgﬁ’GE§$%§$§BR¥§n%ﬁd types of
enul sifier n t : j , e : he types
e Sk v A S R e b T i o
pol ymer i I £ s charged with 200 parts by weight of water, 1.0
part by 4@%P%ﬂfmgﬁ§§hg%ﬁiun1alkyIaIIyIsquosuccinate, 1.0 part by weight of
a styrene sulfonic acid and 1.0 part by wei ght of sodi um

triisobutyl phenol ether sulfonate, stirred to dissolve the conponents and

heat ed t a:(ifReiGomibfaRBnts Hoidpatd thelyoavlg 8bhpediticto pot assi um persul fate were
added as an initiator for the polynerization reaction. At the sane tine, a
nononer o theosiating noagostmwacdoedingwtaothe \pirexesit v gintemparatbusgsgraeldediyedr opw se
over the course of 2 hours to allow the polynerization reaction to proceed.
After theoboinplpinicn ttatkenhy aupdist pbmegtihory, eadadtants ndisparsantivas mat ured f or

1 hour,
anti-foaming agents, anti-freezing agents, releasing agents, ultraviolet absorbers,

photooxidation inhibitors and the like, which can be used in aqueous coating
compositions, can be added, if necessary, for modifying or improving the whiteness,
viscosity, flowability, miscibility, preservability, weather resistance, workability and the

like.

An ink jet récording medium is obtained by applying the coating composition
according to the present invention as a gloss layer followed by drying it. In this
operation, the material and structure of the substrate and the ink fixation layer are not
limited to particular types, and any substrates and ink-fixation layers generally used in
ink jet printing media can be used without any limitation. For example, in order to
impart a gloss, a gloss layer according to the present invention is applied over a
medium comprising a substrate with an ink-receiving capacity provided in itself, such
as paper, films or cloth, in a known coating method (comma coater, blade coater,

air-knife coater, and the like), dried and subjected to a treatment which imparts a gloss
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giving a blue-white synthetic resin enmulsion. To the synthetic resin

emul sion were added 2.5 parts by weight of a 10% aqueous ammoni a sol uti on,
t hereby adjusting the pHto about 9. The nean particle dianmeter of 29 2 4
JAN 2006 the resulting synthetic resin emulsion was about 60 nniﬁguﬂpaﬁgred
by N conmp370/ photon correl ation spectroscopy (Particle dianet

di stribution neasuring instrunment, PACI FI C SCI ENTI FI C Conpany). Water

Pol yoxyal kyl ene al kyl propenyl phenyl ether sulfuric ester salt " 180 parts
by wei ghtthdreGn.part by wei ght Pol yoxyet hyl ene nonyl phenyl et her  Met hyl

met hacryl ate Methacrylic acid Styrene a-Met hyl styrene
Vinyltriethoxysilane 1.0 part by weight 10 parts by weight 5 parts by
wei ght 45 parts by weight 32 parts by weight 3 parts by weight

Pr oduct i df OpdeatpinmpRrtAn Ak e el eArek| REURGERER. ERAREEHAN §8MEBYET i bed i n

Exampl e 6, except that the anpunts and types of emylsifiers ent A
added to P[‘Q{Ee'?t%aFE C’%ﬁ C\?ég@%FUbﬁtWéceérP&‘MW{géndﬂ'af'x‘@‘é}/ngtycﬂ“déﬂ?ﬁfé Sr?‘;gge@ﬂononer s

-?-ggleg (ir Od% a SLeUstrape totprgg"vlc?en}a)rgJ pntksfl pon Fa%greﬁw t?ne caQéJQPSaE;{e? c\f\qw ang%he arko""“ in

pigments, binders, cationic surfactants capable of fixing inks, and others can be

t,
impregnated into such substrates or added during the paper making stage, so that at
least part, or all, of these components can be included in the inside of such

substrates.

As the pigment, mention can be made of, for example, inorganic pigments such as
zinc oxide, titanium oxide, calcium carbonate, silicic acid, silicates, clay, talc, mica,
calcined clay, aluminum hydroxide, barium sulfate, lithopone, silica, colloidal silica and
the like; plastic pigments processed into the form of a sphere, hollow body or other
various shapes and structures, comprising polystyrene, polyethylene, polypropylene,

epoxy resins, acrylic resins, acryl-styrene copolymers and the like.

As the binder, synthetic and natural polymers can be used, for example, polyvinyl
alcohol, modified polyvinyt alcohols, starch and derivatives thereof, cellulose ethers
and derivatives thereof, sodium polyacrylates, polyvinylpyrrolidones, acrylamide
copolymers, (meth)acrylic acid copolymers, polyethylene glycols, polyviny! acelates,
polyurethanes, urethane-acryl copolymers, ethylene-vinyl acetate copolymers, vinyl
chloride-vinyl acetate copolymers, styrene-butadiene copolymers,
styrene-butadiene-acrylic copolymers, glue, casein, soybean protein, gelatin, sodium

alginate and the like.

The amount of the coating layer composition according to the present invention to be
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30 2 4 JAN 2006 Table 1 Production Exanples 678 Methyl nethanl atel3-20_
1013 10 Butyiacrylate_0.1--5-- 2-Eth Ily ,exyl acrylate--15-5-- Methacr
lic aci d3-4-5553 Styrene7942. 429--454679 D) (Da- Met hyl styrene---32303232-
Cycl ohexyl acryl ate--303337.5 C clohex al nmethacr |ate-5033 Vi JAN 2006
Itrl ethoxysilane221-7332 0 fla3-Meth acryl oxypropyltriethoxysila-3-0.58---
0 ne U AEkyl al | ~sul f osucci nate Na Pol yoxyal kyl ene al kyl propenyi phenyl et her
sul furicl- ester salt a.Sulfo-w (1-((nonyl phenoxy)nmethl

yl - 2- ( 2- proapend Dypletayoxitapodoat Efhouyt &, Reridanedd 0 yaniranire preferably

7 to 35 g/m?, based on the nonvolatile content.

A drying and gloss-imparting method after coating may comprise drying with hot air,

calendering, casting and the like. More specifically, it is preferable that casting is

conducted with a temperature setting of the cast rolls-of 60 to 100 °C while the coating
4,

composition is stiil wet after being coated.

The ink jet recording medium thus obtained has an extremely outstanding
performance in the points that it possesses a high gloss, weather resistance and
ahility to follow the change in stress occurred by bending, and a combined high
ink-receiving ability and clear color-development and, further, effectively prevents
falling of silica from the coating layer which can be frequently observed particularly in

the case of a high amount of silica incorporated.

It

-xamples

Production Example 1

A polymerization vessel was charged with 380 parts by weight of water, 2.0 parts by
weight of a sodium alkylallylsulfosuccinate and 1.0 part by weight of a styrene sulfonic
acid, stirred to dissolve the components, and heated to 80 °C. Then, 15 parts by
weight of 2% potassium persulfate were added as an initiator for the polymerization.
At the same time, 97 parts by weight of a monomer mixture previcusly prepared from
2.0 parts by weight of vinyltriethoxysilane, 79.0 parts by weight of styrene, 3.0 parts by
weight of methacrylic acid and 13.0 parts by weight of methyl methacrylate was
divided into four portions, these portions were added to the polymerization vessel
sequentially at an interval of 30 minutes and the polymerization reaction of the

monomer mixture was allowed to proceed over a total period of time of 2 hours. After
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sal.t P_ ol yoxyeth yl ene noonyiphen ley therl-- Vinyl ether ethoxylate

(ethylenel oxide: 50 nol- Na_-. 1- 2- 05 - .-1--1r sulfuric >ester salt- -
C<aSul f o- w (1- ((nonyl phenoxy) net hl1_1 yl -2-(2-propenyl oxy) et hoxy- pol y

Q 0(oxy-1, 2-ethanediyl)amoniumosalt--- -o U - ---0.5 _0_Po} ;09x 7106

- eet hyi ene nonyl phenylether th Vi | Qh |

the completion of the addition, the reaction mixture was matured for 1 hour, giving a

blue-white synthetic resin emuision.

To the synthetic resin emulsion were added 2.5 parts by weight of a 10% aqueous
ammonia solution, thereby adjusting the pH to about 9. The mean particle diameter of
the resulting synthetic retsin emulsion was about 35 nm as measured by
Nicomp370/photon corre;ation spectroscopy (Particle diameter distribution measuring

instrtument; PACIFIC SCIENTIFIC Company).

Production Examples 2-5

These Examples were conducted as described in Production Example 1, except that
the amounts and types of emulsifiers (component A) added to the reaction vessel and

also the types of monomer mixtures added were as shown in Table 1.

* Production Example 6

A polymerization vessel was charged with 200 parts by weight of water, 1.0 part by
weight of a sodium alkylailylsulfosuccinate, 1.0 part by weight of a styrene sulfonic
acid and 1.0 part by weight of sodium triisobutylphenclether sulfonate, siirred to
dissolve the components and heated to 80 °C. Then, 15 parts by weight of 2%
potassium persulfate were added as an initiator for the polymerization reaction. At the
same time, a monomer composition as shown below previously prepared was added
dropwise over the course of 2 hours fo allow the polymerization reacticn to proceed.
After the completion of the addition, the reaction mixture was matured for 1 hour,

giving a blue-white synthetic resin emulsion.

To the synthetic resin emulsion were added 2.5 parts by weight of a 10% agueous

ammonia solution, thereby adjusting the pH to about 9. The mean particle diameter of
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t th | e er e oxy e(e0O1lny4a y eneoxide: 50 nmolt. --- .~St

rene sul fonate NalO.50.50.51111 E oNon-radically polynerizable emulsifier
I Triisobutyl phenol ether sulfonate Na.0.5 1 Mean particle diangter
nm) 35508045 45605080 31. 2 4 JAN 2006 Conparative Production g’an%”e?ﬂﬂﬁ

the resulting synthetic resin emulsion was about 80 nm as measured by
Nicomp370/photon correlation spectroscopy (Particle diameter distribution measuring

instrument, PACIFIC SCIENTIFIC Company).

Water 180 parts by weight
Polyoxyalkylene alkylpropenylphenyi 1.0 part by weight
ether sulfuric ester sait "

Polyoxyethylene nonylphenyiether 1.0 part by weight
Methyl methacrylate 10 parts by weight
Methacryiic acid 5 parts by weight
Styrene 45 parts by weight
a-Methylstyrene 32 parts by weight
Vinyltriethoxysilane 3 parts by weight

Production Examples 7 and 8

These Examples were conducted as described in Exampie 6, except that the amounts
and types of emulsifiers (component A) added to the reaction vessel, the amounts and
types of emulsified monomers added dropwise, and the amounts and types of

monomers were as shown in Tabie 1.
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A pol yneri zation vessel

was charged with 380 parts by weight of water,

2.0

parts by weight of a sodium al kyl allylsul fosuccinate and 1.0 part by

wei ght of a styrene sulfonic
heated to 80 C. Then,

added as an initiator for the polynerization

97 parts by weight of a nononer

reacti on.

acid, stirred to dissolve the conp
15 parts by weight of 2% potassi um persulfa
At the sane tine,

m xture previously prepared from2.0 parts

o_,'n

DR R

by wei ght of vinyltriethoxysilane, 47.0 parts by weight of styrene, 3.0
parts by Tabight of nethacrylic acid and 45.0 parts by weight of nethyl
met hacry|l ate was di vided into four poftions, angm51!sgktgqéions wer e
sequentifally added to the vessel at anmtpteryat (3 mmutes—and—tlhe
pol ynmerifzation reaction of the nononer!m.x2ufed3wast allowed tio friodeed for
a total |perijqd off Meinp®nOfcrdathours. Artgr|thel cgnpl etii on |ofiytheyadds tii on,
the reaction i xtfure was " matured for [ hour, | givjng @ bljue-whiteg synthetic
resin enul sijoh. T&uyheysgnthetic resih emlosi pn- were added 2.5 part-s by
wei ght of a q§96ag$§8H§q“%gEBniaLsolu1ipn ghaggby_ngQ§tipglphe pH tjo
about 9.| The grean—partrcte drameter—of—the resutbting—synthetic resit
enul si on was aboutedscrnibras nmeasured bys N copp87P1phpptson| corlr ed at ion
spectrosicopy (Panticle dianmeter distribution peaspuring ipnstriunent, RACIFIC
SCl ENTI Al C (dhpany?Y e Conparati-ve-Exanptds| 24| PReb e Exanpl-&8-wdf-e—-édAduct ed
as descrji Beg @n Conpatadieye Productiop Exanple 1,i sexcept| that zphe anounts
and typeszofl gnuljsitTrers (conponent A) added {o the reaction | vessel,| and
al so the| Eypes of Chsaventaciyisiext ur es adfed ywere| #8 sRewWNGLS_Tabl e -
Conpar at|i §e pf°¢”%§&8ﬁx5§%38&ﬁﬁénA po yQE'kia“ign1%S§sejhma§_chgrg§ﬂ Wi t h
200 partsgby"we't-g e uU-pat Oy oS4 pgAN 2006 wetght T
a- sul f o-icg- (| 1& nonyinphienexynpdeet hyl - 2- (2-pr openyl oxy) et hoxyr pol ly (oxy-4
,2-ethaneﬁiy§%§ ammoni um salt and 1.0} par{ by|wei ght pf al polyoxyethy| ene
nony| phengl fren - MAPEYeAPror/letiPyeBr ye t hede| conp8rient® and heatled tlo 80
C. Then, gﬁ gartgaby wei ght of 2 % potassiun perbul fate were added as an
initiatarsfor the Polynerization reacfhon. At the
g Alkylallyl sulfosuccinate Na - - 1
5 Polyoxyalkylene
= alkyipropenylphenyl ether sulfuric i - B
< ester salt
§ aSulfo-o-{1-{{(nonylphenoxy)meth ) 1 )
g yl-2-{2-propenyloxy)ethoxy-poly
£ (oxy-1,2-ethanediylJammonium
S salt
Polyoxyethylene nonylphenylether 1 - -
Vinyl ether ethoxylate (ethylene 1
oxide: 50 mol) 3 i
Alkyallylsulfosuccinate, Na 2 - - 0.5 - 1 - 1
G Polyoxyalkylene . ) 1 ) ) 4 i i i
@ alkylpropenylphenyl ether sulfuric
g < ester salt
S + aSulfo-e-(1-((nonylphenoxy)meth 1 ) ; ) ) 1 )
ko 2 yl-2-(2-propenyloxy)ethoxy-poly
g e {oxy-1,2-ethanediyl)ammaonium
o g salt
E = © Polyoxyethwylene nonyliphenyiether - - - 0.5 - - -
® = Vir)yl ether ethoxylate (ethylene i ) 0.4 ) i ’ )
5 @ oxide: 50 mol) i
% é Styrene sulfonate, Na A 05 | 05 | 05 1 1 1 1
£ g| Non-radically polymerizable emulsifier
—— Triisobutylphenol ether sulfonate Na. - ) 0.5 - - 1 - -
Mean particle diameter (nm) 35 50 60 45 45 60 50 80
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same time, an enulsified nononer conposition as shown bel ow previously
prepared was added dropw se over the course of 2 hours to allow the

pol ynmeri zation to proceed. After the conpletion of the addition, the
reaction mxture was matured for 1 hour, giving a blue-white syptipat pgs
resin enul sion. To the synthetic resin enul sion were added 2.5 parts by

wei ght of a 10 % aqueous anmonia solution, thereby adjusting the pHto
about 9. The nean particle dianeter of the resulting synthetic resin

enul si on Guaspaadlost Prad@@ctiomEasmmEatur ed by N conp3701phot on correl ation
spectroscopy (Particle dianmeter distribution neasuring instrunment, PACIFIC
SCI ENTI FIrQ @y neraalipn vigaebwvas ciSeiopd with 388-paca i miedahd »f/ \ater. 13/ pards by

(2- propenyl oxy) et hoxy- pol y(oxy-1, 2-et hanedi yl) anmonium salt 180 parts by
vei ght 1. MFIgHOf apgdige ghrlalbesiifosarstnaa aik T AR PHesight derdyrengsvifpic

met hacryl ate Methacrylic acid Styrene a-Methyl yrene

Uy i1} eblibRygr iephG (S FoepiRuergnbencs A & BFdpoRts b8 parts by
'g\i:uggBOG%Qei&%rotfa%bgotg\?slilﬂrqtpers%%at%%érg a%&e als %mnitia{'}forpf%l[ Eh% pbdyrx\gﬂz%mn 3324

. reaction. At the same time, 97 parts by weight of a menomer mixture previously
: )

prepared from 2.0 parts by weight of vinyitriethoxysilane, 47.0 parts by weight of
styrene, 3.0 parts by weight of methacrylic acid and 45.0 parts by weight of methyl
methacrylate was divided into four portions, and these portions were sequentially
added to the vessel at an interval of 30 minutes, and the polymerization reaction of
the monomer mixture was aliowed to proceed for a total period of time of 2 hours.
After the completion of the addition, the reaction mixture was matured for 1 hour,

- giving a blue-white synthetic resin emuision.

To the synthetic resin emulsion were added 2.5 parts by weight of a 10% aqueous
ammonia solution, thereby adjusting the pH to about 9. The mean particle diameter of
the resulting synthetic resin emulsion was about 45 nm as measured by
Nicomp370/photon correlation spectroscopy (Particle diameter distribution measuring

instrument, PACIFIC SCIENTIFIC Company).

Comparative Examples 2-4
These Examples were conducted as described in Comparative Production Example 1,
except that the amounts and types of emulsifiers (component A) added to the reaction

vessel, and also the types of monomer mixtures added were as shown in Table 2.

Comparative Production Example 5

A polymerization vessel was charged with 200 parts by weight of water, 1.0 part by
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‘Production Exanple 6 This Exanpl e was conducted as described in Conparative
Production Exanple 5, except that the anmpbunts and types of emulsifiers
(conponent A) added to the vessel, the amount and types of emnulsified
nmononers added dropwi se, and the amounts and types of nonomerg WapR 200
shown in Table 2. 34 2 4 JAN 2006 Table 2 Conparative Productlon Exanpl es
123456 Met hyl net hacryl at e45-1010 Butyl acryl at e- 155-- 2- Et hyl hexyl

acryl ate-10155- Methacr |ic aci d355555 Styrene ----~ - -- -------- R
47305050 dM?égylstyrene 30303232 Cyclohex | ac late- 37 540- C cl ohex al
met hacr --- Vin yltriethoxysilane2-10533 o in

3- Met hac BLYs!ufmS)éoD{\jaQPaH tp’hbﬁémx%ﬁkéﬁﬂyl A12- Bﬂeﬂ)’ényloﬁ/)e@th@fdﬁpolﬂdﬁyhai bknediyl)
sul f osucci nat e - yoxyal kyl enel
ammonium salt and 1.0 part by weight of a polyoxyethylene nonylphenol ether, stirred
to dissolve these components and heated fo 80 °C. Then, 15 parts by weight of 2 %
potassium persulfate were added as an initiator for the polymerization reaction. At the
same time, an emulsified monomer composition as shown below previously prepared
t,
was added dropwise over the course of 2 hours to allow the polymerization to proceed.

After the completion of the addition, the reaction mixture was matured for 1 hour,

giving a blue-white synthetic resin emulsion.

To the synthetic resin emulsion were added 2.5 parts by weight of a 10 % aqueous
ammonia solution, thereby adjusting the pH to about 8. The mean particle diameter of
the resulting synthetic resin emulsion was about 100 nm as meastured by
Nicomp370/photon correlation spectroscopy (Particle diameter distribution measuring

instrument, PACIFIC SCIENTIFIC Company).

Water 180 parts by weight

a-Sulfo-o-(1-nonylphenoxy)methyl-2- 1.0 part by weight
(2-propenyloxy)ethoxy-
poly{oxy-1,2-ethanediyl) ammonium

salt

Polyoxyethylene nonyiphenyl ether 1.0 parts by weight
Methyl methacryiate 10 parts by weightr
Methacrylic acid 5 parts by weight
Styrene 50 parts by weight
a-Methy! styrene 32 parts by weight
Vinyltriethoxysilane . 3 parts by weight
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al kyl propenyl phenyl ether sulfuric ester salt

aSul f o-m (1- ((nonyl phenoxy) net hl yl - 2- ( 2- propenyl oxy) et hoxy- pol y

E(oxy-1, 2- et hanedi yl ) anmoni um salt Pol yoxyet hyl ene nonyl phenyl et her 1-
Vinyl ether ethoxylate (ethyl eneW oxide: 50 nol Al kyal |yl sul f dsto¥iNn20E
Na2- 20. 2- Pol yoxyal kyl enel12 al kyl propenyl phenyl ether sulfuric >ester salt
oaSul fo- (O (1- ((nonyi phenoxy) net hl- vyl -2-(2-propenyl oxy) et hoxy- pol y
4ADCL(oxy-1, 2- et hanedi yl ) ammoni um oEsalt aPol ox et hyl ene

non- ylthﬂMh@gBﬁ@Q9§$kM§nyl et her ethoxylate (ethylenel oxide: 50 nol)
----- n Styrene sulfonate Na _1110,2-1 E E UNon-radically polynerizabl e

emul sifi errhsy\&‘fam;s@wsmaaa@&te@waésmbaqm@b PN@ilve_PQaercﬁon Meanplea ticle
di anet er nnmd550*1) 10050 *1): Large anount of aggl onerate forned

except that the amounts and types of emulsifiers (component A) added to the vessel,

the amount and types of emulsified monomers added dropwise, and the amounts and

types of monomers were as shown in Table 2.
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35 2 4 JAN 2006 Exanple |

obtained in Production Exanple 1 were

col | oi dal
contents,

silica, _
to forma conposite,

in each case based

100 parts of the synthetic resin emulsion

conbined with 30 parts by wei ght of
respective nonvol atil e

on the

fromwhich a coating

conposi ti on 2wadANhEP

prepared together with 5 parts by weight of a thickener and 2 parts by

wei ght of a polyethylene wax as a rel easi ng agent.
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Cyclohexyl acrylate
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and

nore

37.5 40

L han 20

Cyclohexyal methacrylate

30

Compone-

nt B

Vinyltriethoxysilane

10 S

3-Methacryloxypropyltriethoxysila-

ne

10

Monomer composition added dro

Component

Alkylallyl sulfosuccinate Na

Polyoxyalkyiene
alkyipropenylphenyl ether sulfuric
ester salt

aSuifo-o-{1-{(nonylphenoxy)meth
yl-2-(2-propenyloxy)ethoxy-poly
{oxy-1,2-ethanediylfammonium
sait

Polyoxyethylene nonylphenylether

Vinyl ether ethoxylate (ethylene
oxide. 50 mol)

Component A

Alkyallylsuifosuccinate, Na

0.2

Polyoxyalkylene
alkylpropenylpheny! ether sulfuric
ester salt

aSulfo-o-(1-{{honylphenoxyImeth
yl-2-(2-propenyloxy)ethoxy-paly
{oxy-1,2-ethanediyl)Jammonium
salt

Polyoxyethylene nonylphenylether

0.5

Vinyl ether ethoxylate (ethylene
oxide: 50 mol)

Styrene sulfonate, Na

0.2

Emuisifier added 1o reaction vessel

(compenent A)

Non-radically polymerizable emulsifier
Triisobutylphenol ether sulfonate Na.

0.2

Mean particle diameter (nim)

50 1) “1) | 100

50

*1): Large amount of agglomerate formed
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Printability: Ink jet printing (I1SOJIS SCID JI'S X9201-1995: N3) was
conducted on an ink jet printer PM 900C nmanufactured by Sei ko Epson
Corporation, and the printability was evaluated visually. i, The
eval uation scales are as follows: (c): Wolly excellently printed,apsnchgar
| mage obtained. O0: Having no image with whitish black parts. D. Having an
I mge wth outstanding whitish black parts. X, Having a wholly whitish
i mage, and no | onger suitable for practical use. Table 3 Exanmle No. .
12345678 ES¢nipleet ic resin Pro Pro Pro Pro Pro Pro emulsion usedE E E E E E
Pro. E. 7Pro. E. 8 123456 {100 parts by. .

100 parts of the synthetic resin emuision obtained in Production Example 1 were

combined‘ with 30 parts by weight of colloidal silica, in each case based on the

respective nonvolatile contents, to form a composite, from which a coating

composition was then prepared together with 5 parts by weight of a thickener and 2

parts by weight of a polyethylene wax as a releasing agent.
. t,

A fixation layer comprising a pigment, a binder and a cationic substance was provided
on a paper substrate and, then, said coating liquid was applied over the surface of the
fixation layer by means of a bar coater. The coated substrate was then directly
brought into contact under pressure with a cast drum having a mirror surface at a
surface temperature of 80 °C, dried and released, giving an ink jet recording sheet
having a gloss. The cast-coat amount in this case was 10 g/m? based on the

nonvolatile content.

Examples 2-8
These Examples were conducted as described in Example 1, except that the types of

synthetic resin emulsions and the amounts of colloidal silica were as shown in Table 3.

Evaluation:
For the ink jet recording sheets having a gloss thus obtained, the white paper
glossiness and printability were evaluated. The results are shown in Table 4. The

particulars of each test are as follows.

White paper glossiness: The gloss at 20 °C was measured according to JiS-P8142,
and evaluated using the foliowing scales.

©: 30 or more
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...... wei ht Anount of 30030050010100500300900 col | oi dal silica
‘VMlte paperOOO(c)nOoOOO gl ossi ness Pr|ntablIlty(c)(c)(c)OO(c)(c) Pro.E =
"Production Exanpl e Conparative Exanple 1 Wthout any conposite gﬁ | @
with colloidal silica,-a coating conposition was prepared f r omé2o arts
by wei ght, based on the nonvolatile content, of the synthetic resin

emul sion from Production Exanple 1, 5 parts by weight of an thickener and 2
parts by weight of a polyethylene wax as a rel easing agent. An ink fixation
| ayer conpri si AQ: 20 pi gorMdnd lasdihadesp and a cationi c substance was 37 2 4
JAN 2WL6 provided on a paper substrate and, then, said coating |iquid was
appl i ed over th&: 13orfmacearcf leshhahi20ati on | ayer by neans of a bar coater
The coated substrate was then directly brought into contact under pressure
with a cast drufi havilegsa nmirror surface at a surface tenperature of 80 C,
dried and rel eased. The releasing fromthe cast drumwas not good.

Conpar at |Rié‘tEE)t‘éYrﬂNéJeQPﬂ'@@gpih?@/éfaﬁclﬂbﬂiéﬁfg%)ﬂ 998 §9}Wﬁ%ﬁ@ﬂﬁuﬁ@§h% Q!“rrul sion

from Production Exanp onbi ned with 1500 parts b 9 [
col | oi dal'Nisief panfer B?i‘s%lﬁ)odﬁa@ﬂ'fé'::tﬂ@d@c%‘?’% EPﬁ%QBfPQfal“lO@ %’Eﬂw%@rﬁf Y E‘Ibﬂ'%ach
case, to form §905|te fromwhich a coating

was evaluated visuall :

The evaluation scales are as follows:
©: Wholly excellently printed and clear image obtained.
(O: Having no image with whitish black parts.
A Having an image with outstanding whitish black parts.

X, Having a wholly whitish image, and no longer suitable for practical use.

Table 3

Example No.
1 2 3 4 5 6 7 8

Synthetic resin
emulsion used

(100 parts by ProE. 1 | Piro.E2 | ProE.3 | Pic.E4 | Pro.ES | Pro.E6 | Pro.k.7 | Pro.ES8

weight)

Amount of 300 300 500 10 100 500 300 900
colioidal silica

White paper @) O O © © O O O
glossiness

Printability o) © o) O O © © ©

Pro.E = Production Example

Comparative Example 1

Without any composite formation with colloidal silica, a coating coxﬁposition was
prepared from 100 pars by weight, based on the nonvolatile content, of the synthetic
resin emuision from Production Example 1, 5 parts by weight of an thickener and 2

parts by weight of a polyethylene wax as a releasing agent.

An ink fixation layer comprising a pigment, a binder and a cationic substance was

37



conposition was then prepared together with 5 parts by weight of a

t hickener and 2 parts by weight of a polyethylene wax as a rel easing
agent. An ink fixation |ayer conprising a pignent, a binder and a cationic
substance was provided on a paper substrate and, then, said c@at Al 2Mbqui d
was applied over the surface of the fixation |ayer by neans of a bar
coater. The coated substrate was then directly brought into contact under
< pressure with a cast drumhaving a mrror surface at a surface tenperature
of 80 C, isiigsk and pupbeadtiateGindl Henabaill BbatrRf iquRCAEThFIlied SNEEhehavi ng a

gl oss. The cast-coat anmpbunt in this case was 12 g/ n2 based on the

nonvol at iduefac@nt wltfixalanpadratyi nieartsxanpba dalh Orpatchasedyubsehghwasohet he
synthetic resin emul sion from Production Exanple 1 were conbined with

col | oi daldireiclly kraupBhintogoataceantiep ardgsateewith acestefrunofhating gomirrasyrigpar ti cl es
of 300 nm based on the respective nonvolatile contents in each case, to
forma cbeposiace lermpaspturhdicdd 4, coiad iang releagsst iThe erleawing fiewphe eastt oget her
with 5 parts by weight of a thickener and 2 parts by weight of a

pol yet hy | BHB Wasd§08dr el easi ng 38 2 4 JAN 2006 agent. An ink fixation

| ayer conprising a pignment, a binder and a cationic substance was provided
on a paper substrate and then said coating liquid was applied over the
surface e_fixatio ayer by neans of a bar coater. The coated
substratgaﬁﬁgy?wg% m%?@%%tly brought into contact under pressure with a

cast dr Umgb A% AdhCPInSHELARE o8 oy A6 FLEIRALAENLRRRN RS ried

and rel eased, giving an in print having a gl 6ss.

cast - coateoHBREY witl 156y SarsAR R K2olbifi8 sHids 8shsel ohlfe RADKEHARL T 1 € content.

Conpar ati ve Exanpl es 4-7 These anpl es were conducted as described in

Conpar at inspvEkaBRbAtehts IBEGEREadN B forfnEcdiiPite Oforf YWHidMES ESatingSi N enul si ons
and the amounts of colloidal silica were as shown in Table 4. Table 4
composition was then prepared together with 5 parts by weight of a thickener and 2

parts by weight of a polyethylene wax as a releasing agent.

An iInk fixation layer comprising a pigment, a binder and a cationic substance was
provided on a paper substrate and, then, said coating liquid was applied over the
surface of the fixation layer by means of a bar coater. The coated substrate was then
directly brought into contact under pressure with a cast drum having a mirror surface
at a surface temperature of 80 °C, dried and released, giving an ink jet recording
sheet having a gloss. The cast-coat amount in this case was 12 g/m” based on the

nonvolatile content.

Comparative Example 3

100 parts by weight of the synthefic resin emulsion from Production Example 1 were
combined with colloidal silica having a mean particle diameter of the primary particles
of 300 nm, based on the respective nonvoiatile contents in each case, to form a
composite, from which a coating composition was prepared together with 5 parts by

weight of a thickener and 2 parts by weight of a polyethylene wax as a releasing
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Conpar at i ve Exanpl es 234567 Synthetic resin emul sion used (100 parts byPro.
E.1Pro. E.1Pro. E. 1C 10.2C 5C 6 wei ghtl Amount of coll oi dal
si1i1ca01500300500500500300 White paperNot X- -~ CelledOn XX

_gl ossinessrel easabduring Printabilityle fronXQnfornulationX0 _2inudaN Rie. E
= Production Exanple C. = Conparative Exanple The absence of any coll oi dal
silica causes difficulties in the sheet releasing fromcast The excessive
use of colloidal silica or the diameters decreases the gloss, a problemin
the produé8eMity, such as drums. use of those having too large particle
Wthout any vinyl silanes, it was difficult to prepare a coating _ _
conposition. 39 2 4 JAN 2006 CLAIMS 1 A coating conposition for an ink jet

D ”%R‘?ﬂl eré‘u&?%réir gérﬂ%ris?ng a pigment, a binder and a cationic substance was
provided on a paper substrate and then said coating liquid was applied over the
surface of the fixation layer by means of a bar coater. The coated substrate was then
directly brought into contact under pressure with a cast drum having a mirror surface
at a surface temperatur; of 80 °C, dried and released, giving an ink jet printing sheet

having a gloss. The cast-coat amount in this case was 12 g/m® based on the

nonvolatile content,

Comparative Examples 4-7
These Examples were conducted as described in Comparative Example 1, except that
the types of synthetic resin emulsions and the amounts of colloidal silica were as

shown in Table 4.

Table 4

Comparative Exaimples

1 2 3 4 5 5 7
Synthetic resin
emulsion used
(100 parts by Pro.E1 | Pro.E1 | Pro.E.i C.A1 c.2 C.5 C6
weight)
Amount of
colloidal silica 0 1500 300 500 500 500 300
White paper Not w Gelled
glossiness releasab X < during O 4
N le from % formulation .

Printability drum N JAN X A

Pro.E = Production Example
C. = Comparative Example

The absence of any colloidal silica causes a problem in the productivity, stch as
difficulties in the sheet-releasing from cast drums.

The excessive use of colloidal silica or the use of those having too large particle
diameters decreases the gloss.

Without any vinyl silanes, it was difficuit to prepare a coating composition.
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synthetic resin enulsion having a particle dianeter of 10 nmor |ess and
colloidal silica, said synthetic resin enul sion being obtained by

enul si on-pol ynerizing, in the presence of (A) an enulsifier containing a
radi cally polynerizable enulsifier having sulfonic acid groups, an
unsat ur at ed monomer having silyl groups and (C) an unsaturated !ms'ﬁ e
havi ng si x-nmenbered rings as side chains and, optionally (D) another

radi cally pol ynmeri zabl e unsat urated nononmer which is copolynerizable wth
(B) and (C), wherein the said enul sion-polynerization uses, based on the
nonvol atile content of the enulsionsf Appgich case, 0.5 to 5.0 % by wei ght
of the radically polynerizable enuIS|f|er havi ng sul fonic acid groups
contained in (A), 0.1 to 15 %by weight of (B), 59 to 98% by weight of (C)
and 0 to ?9 @69X coan ht of (D

g compos&lon fgr an ink jet recording medium comprising a
synthetic resin emulsion having a particle diameter of 10 nm or less and colloidal
silica, said synthetic resin emulsion being obtained by emulsion-polymerizing, in
the presence of (A) an emulsifier containing a radically polymerizable emulsifier
having sulfonic acid groups, (B) an unsaturated monomer having silyl groups and (C)
an unsaturated monomer having six-membered rings as side chains and, optionally
(D) another radically polymerizable unsaturated monomer which is copolymerizable
with (B) and (C),

wherein the said emulsion-polymerization uses, based on the nonvolatile content of
the emulsion in each case, 0.5 to 5.0 % by weight of the radically polymerizable
emulsifier having sulfonic acid groups contained in (A), 0.1 to 15 % by weight of (B),
59 to 98% by weight of (C) and 0 to 39 % by weight of (D).
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