; e3e, d6PTA SPECI FI CATION A COATI NG COVPCSI TI ON FOR | NK JET RECORDI NG
MEDI UM AND | NK JET RECORDI NG MEDI UM Techni cal Field of the Invention The
present invention relates to a coating conposition forwwmmﬂmm medi um
wWhich is used in i'nk:-jet printing, adopted for photo-q mg and has
a high gloss and, in particular, to a coating conposition 4sgag for
providing a cast layer on the ink fixation |ayer to render a gl oss.
Furthernore, the present invention relates to an ink jet i di um
coat ed BPEBIMOARIGN coati ng conposition. The ink jet rech‘mmm%Mcoat ed
with the conposition according to the present invention has a | oss,
is excellent in ink perneability and, thus) produces no bl ur®9¥ “i nks and
provi des excel |l ent col or devel opnment and, further, is also excellent in the
t r anspaf &fATINEG @@MHQ%T%FOWBK JETIREROIRMHYBMiGPUBAANDLAIK JElages wi t hout
any cloud. Prior Art It is known to use a coating conposition, conprising a
conposi RECHRRINGMERYMc resin emul sion and colloidal silica, as the top
coat on an ink jet printing nmedium such as paper, thereby giving gl ossy
paper sheets for photo-quality imge reproduction. JP Hei 07-149038 A

di scl oses_a. hi gh- ” sy recording nediumfor ink jet printing, obtained by
appl yin x 2 : n, conprising a conposite of a synthetic resin
emul si o 1 ol L] : . Vi j i xation
Tayer,  nPERlhunh Sialdslfs 2y CafbRiols Do da b Whick 2

coat i ngjgl fi il i i X i ity due to
t he porlgstﬁés lr(\)]EniR't* %teﬁ?ﬂ@ém’bgﬁgiet%g&gﬂgtgoéggggﬁggg %ﬁér}g‘ r'(.)a#l"al ﬁggwgﬁggént years
find grpaddriiculdiPtoy 8shtiRG icBpBSitiGE GSEPRY pRividintka k&st 1&)er Bhens inkMdtatidrn Or der
to keep up with such inprovenents, recording nmedia for ink jet printing are
requi r efhybptorar@eniylss < FurthedRRe [ the presene ihvastionreRvE toigminKjeed gl oss) an

i nproved ink perneability to obtain inmages w thout ink-blurring, a

col or - deacerdipg blediunt goated Withisueny cobiinglconpuditohhBiesink fetresardingphysi cal
properties required, various attenpts have been made. As one of such

at t enpt gedium ceatkd with théneempasiticnt aagardimg tortbe peasentiheendioartesex high synt heti ¢
resin enul sions is useful for inproving the col or-devel opnent. Further,
JP2000- g'oga.1i9 exceliestinderergenbitityrafidn usesiodHedsoro Blurs finksand ty i mage,
obt ai ned by providing t coating | ayers and incorporating a synthetic

o5 Rl BT Seelp A A ainBiatio SReRD s (6 G eBRBHPand al so
coIIoidaL silica Egvin & qﬁanéﬁarthcle diane@ertof OrO to S5pminto, at

| east, © @es% 2\ yF%@l’Z‘f. e[ org \Ciar VG T A |?1°l1 AY F8€“Barticl e di aneter by
using a larger anount of an enulsifier causes the enulsifier to bleed out
on the surface of the coating | ayer, thereby preventing the perneation of

"t he aqugﬂgﬁAhnk and causing blurring of the ink on the surface and,
consequéently, reducing the ink perneability. On the other hand) so called

" hydr os@lis khAREtEBY & EOAtMgWohipositisNBdnrisRRl 4 Edrhsosite dMBs§Athelé Adsited t hr ough
neutralization by containing a | arge anmount of carboxyl groups tend to, due
to the lkengisieroahebbllonfal bilick, @plihd iop dBanonansnk jeaprirtingwiddidmgubly agqueous i nks
and thus lead imge-blurring. In addition, said "hydrosol"-type enul sions
al so haypeper, ireodyegiving gloseepaperdheestls dor phedo-guality enagerepodabtian. ned only with
difficulties. Furthernore, in the case of "microgel"” types with a snaller
particle dianmeter obtained through m crosuspensi on polynerization, there is
a problemthat the enul sion particles do not readily undergo fusion with
each ot HErH%hQJ'V‘@Q@aAr@%s@dw"gﬁsﬁh@cﬁfqlﬁﬂﬂ"éﬁ'Hfﬂﬂfér Pk jetirgEed.t y. So,
consequently, no sufficient gloss can be achi eved. Moreover) high-speed

pri nt i n@PrRRH PRaPRIYIEE 8 9alirg ¢omrpsitiny S‘EJ'F‘B?ﬁ"EQ]éPO%\‘Wﬂs?C‘éfs%?W%%nt ent of
silica reduces the fixi awer o i nts, and tends. tp cause falling of
2111 ca, AN erudiEhand SRl AL, afle L RIS g o BR bRt BVET M 1 e ng
the papegy - j LGl . I hS | j on

Ther ef oﬁé‘?’{ gﬁﬁéggpgﬁ%k%ﬁ'{%@/%rg:é%@hgﬁ %%g%'gﬁp@% %/O%gﬂgm%gﬁsvowg}lﬁﬂé eepi ng
the smoqL Bailihk NG SBbA Rk AeRnatifty du'ts WRESAUINDA R film A% RAFSESELd bY
prior art %gatpng ggnpog?##@ﬁsa@éﬁdgast ayérgg can furt erqﬁﬁprove t he

gl oss wWhigdpim@orgeskaventional Iy insufficient and, in particular, formstable
coating filnms which provide an excellent col or-devel opnment and no cohesi on
of coating liquids, and also has a | ess tendency to cause falling of silica
fromthe coating |layer. Means to Solve the Problens It has been found that
sai d probl ens can be achi eved accordihg to the present invention by using a
conposition for the gloss |layer coating of ink jet recording nedia, said
conposition conprising a synthetic resin emulsion having a particle

di aneter of 100 nmor |less and colloidal silica, and bei ng obtai nabl e by
enul si on-pol ymeri zing, in the presence of (A) an emulsifier which contains



bl ed out on the surface of film the ink perneability is not adversely
affected, the anti-scratching property of the surface of filmis inproved
owi ng to the copolynerizability of the unsaturated nonomer (B) having silyl
groups and, further) falling of silica fromthe coating |ayer can al so be

i nproved. In addition, by copolynerization using, as the main nononmer, said
unsat urated nononer (C) having six-nmenbered rings as side chains, enulsion
particles having very small particle dianeters can be obtained even with a
+relatively small anobunt of the enulsifier, thereby giving a dense fil m of

hi gh transparency. Further yet, .owing to the coexistence of coll oidal

si | i ca Reaent geryh fiod gogatigamproved erintivig- acsoedcy iofi pkdetraiotary asd.in loedarir oved

whi | e keeping the transparency of the gloss |ayer. Mddes to practice the

| nvent i ka@p upTwith prchideproviemasts; renerdieg media foping jetauinting aegpwssd ©oon for ink
jet recording nedia conprising a synthetic resin emul sion having a particle
di anet rVEPHYBIGAIRIPRAMIES SHCH AR AR SVEDINRIPVRY gioes andaPiPved et i ¢ resin

emul si on bei ng obtajnapble by, in th resence of (A enul sjfier which
cont ai eerder RS Pl e o 8RB frcaroreye AR FOoGt 45 d or oups,
enul si on- pol rizing (B) an unsaturated nononer having silyl groups and
(O an {]ﬁ%‘gt%aeﬁt%‘ﬂs'mnompr havi ng si x-nmenbered rings as side chains and,
optionally, (D) another radically polynerizabl e unsaturated nononmer which
is copolynerizable with (C) and (D), and also a ink jet recordi ng medi um

Wi th sugk s%mﬁﬁ @ﬂy%iga g‘?@é@?@éé Jeha%damgéaélﬁga&ém@ﬂave Békh %Al et dife &esin

emul si on, constitdent o coating conposition according to

t he presehtatiempRatit i9 Rnowthab fediBlich MaHe PXdticletidhiBtePbESPMERicPésih A) an

enul sifier which contains a radically polynerizable emulsifier having a °
sul f oni emakiofls @& GsEdul fenitipsdviny helcplterderélbpmeR) Fanhem$RR000s2384d 1e@noner

having a silyl group and (C) an unsaturated nononer having a six-nenbered
ri ng asdiaclesatea cdrardingamedium fop aihigtaduiality idi2geacoisttimed by pdevidihg Ywaepol yneri zabl e
unsat urat ed nmononer which is copolynerizable with (B) and (C). According to
t he pr esaiingilayeshandincoiporadingta synthetic redin eugitsiandpingh@meanpgrtices t he nai n
mononer conponent, said unsaturated nonomer (C) having a six-nmenbered ring
as a si diametgfioh 0.0 tathhEd P andlse eqligidal gkea havinag measipadisieptigretes|
properties _can_be obtained. Conponents, fromwhich the conposition

accor di ﬂfgopg“? fem/intesatieastythe sHifase P¥eeonposed, will be then descri bed.
<Emul sifier> As enmulsifiers used according to the present invention,
mention can be specifically nmade of conventional anionic, cationic or

noni oni l.sifi S). . . i i e i fi i tain a
Fadi cal Sk BER i tid prdla BRI G Al a W urho il MR efify R

pol ymri:é@&'s?hﬁ@iﬁ&sg%ﬂﬁ o8l 8HPSH MRLUNAYE BEEHohAMY Ry6F Hépshy N their

nol ecul es. Suc 'y polynerizable enmulsifier, omngto the

exi st engrevehting hePRrMBBIINZEH the afiiscifs ik Rt cAIHESDILFIRG BF &7 ihi oRitigls Wi t h
pol ymer conponents and) thus, does not bleed out over the surface of film
in the bafaBeddndl cbhsirjuah®f reitidingithé @ik per@Babiity DN thesothed mandlbercallat e, i nk
blurs do not occur during ink jet printing and the ink snoothly perneates
i nt 0 t héhyidrosal"itgpe emyisions Withreosrhalka pdrtickedliaméley oplaingdghiongbl e enul sifi er
havi ng sul fonic groups, a |iberated enulsifier bleeds out and exists over
t he sur haudtealigation byrcorfainingreglargekanndunt of agrbaxytigneppsrtend tongue Sathe highti cal | y
pol ynmeri zabl e enul sifier can be suitably selected fromthe known cl ass of
subst an&ertephef hysisptilicireenqers.rapse swalliag by agueeys inkgnandthug iggdyy |

sul fonate) a nethacryl sulfonate, a sul foet hacr yl

na . I t at a
2-acryl ARFeRbIIIRG: I A95Haadchydrash TP PRISRRS RS RRRHE R PPBIEM et s hown
bel ow. pound 1 R1 R2 CH2 = 2s03M.. h3 R2. H .CH3 R3:
Cr- 21 PR WaE LS AP AP RITRA PP DA el i SR e (8 - 9P sho
54- 1443%3@8 ompr%'dgld tﬁ)egwmg_e? %%eter 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



COOCH2CH2SGBM R H, CH3 M al kali netal, ammoni um group, am ne (cf. JP-Sho
55-115419A) Conpound 3 R CH2=CCOOQ(AQjnSBM R H, CH3, A alkylene group,
n: an integer of 2 or nore M nono-val ent, di-valent cation (cf. JP-Sho
62-34947A) Conpound 4 Rl CH2=CCH2( AO) nOOCCHSG3M R200CH2 R : H, CH3 Rz:
unsubstituted or substituted hydrocarbon group) and the like A: C2_4

al kyl ene group, substituted al kyl ene group n: O or a positive nunber (cf.
JP-Sho 49-46291 B) Conpound 5 R1L H c~iOCf-t2C-!1Cf Nzia'~Ono R: H CH3
R2:  unsprapérty. SotBordeqbeBl hb dUitichy§loacedvanagiiowy. Mok dver, Bighigperad t he

li ke A- C2_4 al kyl ene group, n: 0 to 100 M nono-val ent, di-valent cation
(cf. JPperihiag 78quidd0ess) ddys findenmoblech that an excessive content of silica reduces

the fixing power of pigments and tends to cause falling of silica, which then spoils the

paper-feeding rolis of printers and reducing the paper-feeding efficiency.

Problems to be Solved by this invention

Therefore, there is a neec.j for a coating composition which, while keeping the smooth
ink permeation into the ink-receiving layer as possessed by prior art coating
compositions for cast layers, can further improve the gloss which was conventionally
insufficient and, in particular, form stable coating films which provide an excellent
color-development and no cohesion of coating liquids, and also has a less tendency

to cause falling of silica from the coating layer.

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 emulsifier
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).

Namely, 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



R : C6-18 al kyl group, and the Iike R2: H, C6-18 al kyl group, and the |ike

R3: H, propenyl group mat,~I~S~ A. C2_4 al kyl ene group) substituted

al kylene group Ra ,, M alkali netal, and the like n: 1 to 200 (cf.

JP-Hei 4-53802A) Conpound 7 R: H) CH3 R2: C8_24 hydrocarbon group, and the

like RL A C2_4 alkylene group M H, alkali nmetal, alkaline earth netal,

+ ~HQ( p0) ~S03M amoni um group, and the like L: 0 to 20 m O to 50 (cf. JP-Sho

62- 104802A) Conpound 8 off R C8_33 hydrocarbon group M al kali netal,

amoni ulpledoaum the-sRirfacé of filRy, Biwink pedNSBRAY isCatpduerdel9 affectd, tBEI8_22

hydr ocar bon group ~COC~CHC-5U3M M al kali netal, ammoni um group (cf. JP-Sho

49- 403 88n)-satatnhiog pdopkdty @f the3gwace-df film t-impraded owiig to-teC! t-~-Ct | ~=<' .t 17

n?1 U(CI .tzc;f 12()),-S(")~Nt~ig m 1 to 200 7 For the purpose of the

pr esent cepeherarizabilitytal dhe drsadirates raonqnaerdB) hgvipa Bipraroupaiend, ferersi f i er

having a sulfonic acid group is necessary in terns of preparing synthetic

resin ef@lingiohslica,Homrthe §o3tingayergan alierhg irEovdabadditionaP¥or ding to the

present inyentjop referred anong radically pol ri zable enul sifiers

havi ng SXRMGRTEaln feing nibe man ARngger, saidAnsAiraRd manomatERATYNG t s own or

a conbipation thereof wth :other radicall ol ynerizable emylsifiers

having STIIEMRESE FBdes PS ching. piifpn gartcls R verbara eglithet i c resin

emul si o i I ' i t e ; in addition
Blrga fork P?r)\/ B|eo \éﬁ[a)(neﬁf@elr)\l v & Pﬁ(féstﬁ/]eg s%@lragﬁ?ucrg :‘&f ghgp%rﬁgglﬁer

to said Ica yneri zabl'e emnu Ier, nerizabl e
enul si f§ ; i i 0 I r kA ers of,
RS Gt S A G e R P S g e

unsat ur gf &floleanélfcaGiith &lchdpBlyHees! theink PERUIVIAG caPhcitfeah BE imp@dled! | y
pol yneri zabl e enmul sifiers wthout any sulfonic acid, any suitable one can
be sel ewhitslkdgpiiy theardneparaney ethe @fossdigr.ances and may be, for exanple) of
anionic or nonionic nature. Specific exanples thereof may be conpounds
11-16 as shown bel ow. Conpound 11 CHCOOQ(MJ) R | r NCOOM Conpound 12 R1
CH2- - - ~CQ( OCynOR2

Modes to practice the Invention

The present invention relates to 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 sulffonic
acid groups, emulsion-polymerizing (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 (C) and (D), and also a ink jet recording medium with such a

coating composition applied thereon.

The synthetic resin emulsion, which is a constituent of the coating compaosition
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 unsaturated monomer having a six-membered ring as a side chain and,



R al kyl, al kyl phenyl, A: ethylene M amonium am ne, alkali nmetal m 9,
12, 14, 28 (Examples) (cf. JP-Sho 52-134658A) R: H CH3 R2: H, CHS,
-C6H4-(CHz) mH n: 4 to 30 (cf. JP-Sho 53-126093A) 8 Compound 13 R, R2:
H  CH3, x: 0to 100 Rl cthy: 0 to 100, z: 0 to 100
~00(c~ohc(~~ly(cz~olz~2 1 < x +y + z <_ 100 (cf. JP-Sho 56-28208A)
Conpound 14 (, R : C6_,18 al kyl group, and the like R2: H, CH6_, 18 al kyl
group, and the like R3: H, propenyl group -(~"1"H A: C2_4 al kyl ene group,
subst i toftiedaiiy, KY) anothegradipally polynierizabl2QMsdetated Moremed wh@h@4A) Conpound 15
R : H CH3 RL R2: CH8_24 hydrocarbon group, acyl group A: C2_4 al kyl ene
group -capelyerizableMathn{BRabd (©). Accdr@idg torthe(preser thvieafion, Jivp&itioul62- 104802A)
Compound 16 R, R2 : H, Cl1 20 hydrocarbon group, acyl group A\, AZ: C3_ 4
al kyl ené&rayigbnopolymieszing Lasctheandiy Monemgr coppaent - EBDDisAt@edRl L: 1, 2 m n:
O or a positive nunber mn>3 . _ ) , ) _

monomer (C) having a six-membered ring as a side chain, synthetic resin emulsions

having desired physical properties can be obtained.

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 emulsifiers, 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 emuilsifier 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 surface 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

methacryl sulfonate, a sulfoethyl methacrylate, a 2-acrylamide-2-methylpropane



When both of R and R2 are H, then m n >_ 1 (cf. JP-Sho 50-98484A) As said
other emulsifiers of anionic nature w thout any radically polynerizable
unsat urated bond, nention can be nmade of, for exanple, sodium

al kyl benzenesul f onat es, sodi um al kyl sul fonates, sodium

pol yoxyet hyl eneal kyl ether 9  sul fonates, or correspondi ng phosphates, and
the tike As said nonionic emulsifiers without any radically polynerizable
unsat urated bond, nention can be nade of, for exanple) pol yoxyethyl ene

al kyl esuitongte gral gompeeindy 1etfeasashomn sslowr s) pol yoxyet hyl ene- or

pol yoxypropyl ene glycols and the |ike. These enulsifiers can be introduced
all at once at the initial polynerization stage; or, for part of the total
anount, cafgegndliopw se during the polynerization or mxed with mononers to
give enul sified nononers for use in the polynerization, or else used in a
manner of any conbi naﬂ%i on thereof R ABcdtdiltg to the present invention, it
is preferred tg m x tihese enul si figr &, Wik MEAJRI8ugnd use these in the
formof e ~=Crea in the pofy_marization_interm; of

pol yneri zati on st abi Ii’d@haand par t i\ @kadi petak gRMASIUM BFPYPar t i cul ar,
according to the present inventiones jp-dnd su.joi7alte to use said

emul sifier (A) which contains a radically polynerizable enmul sifier having
sul f oni E°8®PH Y Roups, and the anount of (A) used is 0.5 to 5.0 % by wei ght
based on the nonvol atileacontent. ghe digtal anount of the enulsifiers used
is 1.0 to 9. 04 ' sed on the nonvolatile content. If the anount
of the ra@ Iy pol yneri zabl e emM:s3kalignetah @mmerdym GsHR: 2BW%s is | ess
than 0.5 ' reacti oncCaprifo 21 pRABhgt ed, the reaction system
can be unstable and, further, the particles can agglonerate to each ot her,
t her eby CRBYWOHRSGuci ng synthetic resin enul sions having a very snal |
particle dianmeter. Meanwhile, if nenqra@g) ﬁagwe,p@?wmg,ri zable emul sifiers
are used nore than necessary in order to prevent the above problem the
enul sifiers dan |liberate over the E&@atntAGeN ¢f\2e?" M@Eusi ng i nks blurring In
the contr ;Cadopdyesogmount  exceeqdy: Rofo-Yalbit, BRIt catie water 10

resi stance may decrease. <Mononer conponents> The unsaturated nononer (B)
havi ng silyl groups used accordi ndct dPtH® 64-34%47A)i nventi on under goes t he
hydr ol y@joﬁ\&,{mgue silyl groups and, owing to its unsaturated bond) assumnes
a crosslinked structure. Therefore, not only the anti-scratching property
of the surface of filmcan be inprdvédCHaut also it is expected to obtain
such an effect that inorganic compengRtshstitiedolsubslitt&PRydrééfosPupl ed with
t he pol yner. gin addi ti on, accordi n&oh‘g Eh{aqhgqi ent 1 nventlon where

col | oi dal iligé is used, the polyner chemcally binds with the coll oi dal
silica, whi fOMROTHECHN i | i zat | ArCaralirne gravpir b siptasAlviensor gani ¢ and
organi c rraterialsazcﬁm&ber, it is @8YBible to forma filmin which the
silica does not easily fall from thg goabodide filer Specifically, flexible
and stable filns good in water resistance and tenperature resistance are
obtai ned. As the unsaturated nononéf JPEPhMAIABEEE) yI groups, nention can
be nmade ggmpsjdnﬁb group-cont ai ni ng pol yneri zabl e unsat urated nononers of the
foll owi ng general formula (1): R--; S1 .-. Rain which R, R2 and R3 nay
be identical to or different from®adh@sher and denote a hal ogen atom an

al kyl group, aryl group, an araRkyjns@stidRed 8PsullsiRNYd Bf@REEarbah aryl oxy

group, an acy P, a hydroxylyotp OtRine JrodamPth@nREP, an ami nooxy
group or amzabdiebtiios ‘ gathe radicals R, R2 and R3 which are

el ements of said silyl r%r var i 8uS-caledenagropp, n: 0 to 100
R2{A0) . .
M: mono-valent, di-valent cation

(cf. JP-Sho 58-203960A)




groups can be selected fromthose nentioned above, but, in general, it is
preferable that at | east one of R, R2 and R3 is a halogen atom an al koxy
group or a hydroxyl group. As used herein, the term "hal ogen aton includes
fl'uorine, chlorine, bromne and iodine, but, in general, preference being
given to a chlorine atom As suitable r. exanples of the al kyl group,
mention can be nmade of a Cl-Cl10 al kyl group, such as nethyl, ethyl, propyl)
butyl, pentyl or hexyl. As suitable exanples of the aryl group, nention can
be made of a C6-C o0 aryl group, such as phenyl; and, for the aral kyl group,
of a Crx( mﬂwrdaé kyl group, such as benzyl. As suitable exanples of the

al koxy group, nention can be made of a Cl-Cl6-al koxy group, such as

met hoxy, ethoxy, propoxy) isopropBkyGsbatkgbgroup, sndubelike t - but oxy)

pentyl oxy, hexyl oxy, octyl oxy, degyl or . dodecyl o t preference being
given to a C, -C4-al koxy and parti %ul@ﬁ%?@'l’%‘r%ﬂ%% aﬂé?{%% Ji ven to met hoxy
and et hox’%é1 | nfHeHeteconnect i on, t hedal kasyergt groppal so i ncl udes an

al koxy- alkQxyd.gr oup, such as net hgxy-et hoxy. Furthernpre sui t abl e
exanmpl es of AD)SRYM gr oup, ms%t ﬁéﬁa%gﬁxﬁgr%d@ﬁ)ﬁqpﬁe%@%'&e aryl oxy
group) Sug phenoxy, and, for Bf¥Pacyl oxy group, of a CzZ-C6 acyl oxy
group) such acet yl oxy, (acet oxyM: ajkaf peddlyarkte likeit yryl oxy. The am no
group al so includes those which nmay have substituents, such as

di retyl am no, and the am nooxy gr BUH t8I2§)8 i ncl udes those which may have
substituents, such as di met hyl am pgoxs-Hes4isBab24 exanpl es thereof, which
can be (genti oned, being di net hyl am nooxy and di et hyl am nooxy. The

unsat ur 4080 oner (B) having silyl groups includes nononmers as nentioned
bel ow, for exanple 12 (a) Hal og®i-idoDHai ni ng nonomers (a-1) Conpounds of
the general formula (2): R'" H ~ c~~z;~‘§-sh~ ,(OZ?bx~w. in itr?hr R4 denotes a
C~- Coo al kyl group, a C6-Coo aryl Pg‘r jore] éﬁj EFPEB§ U PR | eng(?up, R5 denot es
a hydrogen agbm or a methyl groupA:X.dalkglkas geodd uorine) chlorine, brom ne
or iodine.at, g}lg%jlais an integer .0 2. speci fic exanples of the
conpounds ot 1 éneral fornul a 'Eﬁﬁtqt”i‘%ﬂ'@g "%e?%‘daetéf

vinyltrichl orosil , "ﬁqyl met hyl Py Gretph and $iglikedi net hyl chl or osi | ane,
vi nyl et hyl phenyléi!hp(#pbnﬁi ane, isgpoapeoyltrichlorosilane,

i sopropenyl net hyl di chl orosi | ane, i saopropenyl di met hyl chl orosi | ane,

i sopr openyl met hyl phenyl chl or osi | af& tr‘?oé)ot he I'ike. (a-2) Compounds of the
general formula (3): ~s Rs. CHx~CfCht)Sho62-1048D2A) . i n which R4, R5, X and
a are a menti(gged above, and n is an integer of 1 to 12. As specific
exanpl e¥° P2 conpounds of the general fornula (3), nention can be nmade
of allyl trichlorgsil ane, allyl nR:IGhagdhphbarboregtoape, allyl

di-met hyl CEL%BMW the Ii kPM: alkali metal, ammonium group

OOR (cf. JP-Sho 49-40388A)
Compound 9
OH R: CHg.22 hydrocarbon group
i
CHz=CCOOGHCHCHaSOM M: alkali metal, ammonijum group
Erecoon (cf. JP-Sho 49-40388A)
Compound 10
CH 3((:1-(2)“-?H-c F1-O-Cly-Cl=Cl{y nz1,
O-{CTHC 0 -SOINHY m: 1 to 200



(a-3) Compounds of the general formula (4): 13 R C k~e~C/ A0~-(C~-1,a)"- _
r~i ( ~1, ) ~a~~ in which R4, R5) X, a and n are as nenti oned above. As
speci fic exanpl es of the conpounds of the fornmula (4), mention can be nade
of " 2-(neth)acryl oxyethyltrichlorosilane, 3-(meth)acryl oxypropyl

trichl orosilane, 2-(neth)acryl oxyethyl nethyldichlorosilane,

3-(net h)acryl oxyproyl nethyl dichlorosilane, 2-(neth)acryl oxyet hyl

di met hyl chl orosi | ane, 3-(neth)acryl oxypropyl dinethylchlorosilane and the
i ke (HorAh&kpurpos®bf tie)résent MQBAEIN) titgudeDsfasaRT xidichiylpdlyrhamgabdtends of the
general formula (5) R~ R~. C~ia--CSi. Re-. in wiich R4, R5 and a are
as mentemuisitieciavire) a anitbniGadle pailpds aecassaijySn &rinsXof prapatipg shshetpeci fi c
exanpl es of the conmpounds of the fornmula (5), nmention can be nmade of vinyl
t ri met hesipsEnudsiens havind a veiysinmabpsstidleadiemetérny| t ri but oxysi | ane, vi nyl

(hexyl oxy)silane, vinyl tri(dodecyl oxy)silane, vinyl dinethoxynethylsilane,
vi nyl et hoxydi net hyl sil ane, vinyl butoxydi nethyl sil ane, vinyl

di phenyl et hoxysi | ane, isopropenyl trimethoxysilane, isopropenyl

tri et hoXSFOTdiRG o the piedp BV gPtian: PrRieEsd amPag Eadically pPypmergable

R i A L L T
Dot oo Soo T he AP uiph ﬁ§1%’ f%”f%%&?ﬂwgﬁ 08 RS iATE ate 80 Pr P T, o)

Co . . . | = o~ Il R.-. 6

i nmrgﬂ%&ﬁg lnhgﬁn%ﬁgr% T ggﬁé%asgagr#g%\wth%@d% g'Boe\?éqls'ger{]%‘hﬁ"[%ék%'ygsm ae!'i t her an

al kyl eng, 8404 te@ Phenyl ene group. As specific exanples of the conpounds
of the ‘gaenerar%"?%?hul a (6), mention can be made of allyl trinmethoxysdane,

vi nyl degyithdrmbre il addifdd B2id rauR¥liPEélYeliZdpiEeMaiish |re?d?@alI?rVi nyl phenyl
tri met hoxysil ane, vi nyl phenyl di nethoxynethyl sil ane, vinylphenyl

et hoxypbiyrabiudbsd mokifiersSOIETouPeny s@ieitydcid giotptanary steremulsifiers of,
i sopropenyl phenyl di met hoxynet hyl sil ane and i sopropenyl phenyl
met hoxyegnmenivnicsoed remmionémckttteewithiokeany mdiallCpoipoernziblotingdtaerateeisorals f or nul a
(7) s RR".
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
CHCOOUO)mR M: ammonium, amine, alkali metal
dicoam m: 9, 12, 14, 28 (Examples)
(cf. JP-Sho 52-134658A)
Compound 12

RY: H, CHs
Ri R* H, CHs, -CsH4~(CH2)m-H
CHz=<‘;00(ocuacw)nonz n: 4 to 30

(cf. JP-Sho 53-126093A)



C~x~=cfcc~0-~c~~~).-~s i ain which R4, R5, R6, a and n are as nenti oned
above. As specific exanples of the conpounds of the general forrmula (7),
mention can be nmade of. 2-(neth)acryl oxyet hyl trinethoxysil ane,
2-(nmet h) acryl oxyet hyl triethoxysilane) 3-(neth)acryl oxypropyl

trimet hoxysilane) 3-(neth)acryl oxypropyl trinmethoxysil ane,

3- (nmet h)acryl oxypropyl nethyl di met hoxysil ane, 3-(neth)acryl oxypropyl
tris(2- nethoxyethoxy)silane and the |ike 15 (b-4) Conpounds of the
gener al ~f or nul 1 r ~a-~:. dis-'~c-~c.rixococ;o00--(t;H)4-s 1 ( g)
Ra ~ PRTRAM 4 R5, R6, a and n are as nentioned above. As specific
exanpl es of the corrpounds of the g&prt:a, dw;mxbﬁ){(ﬂ)) mention can be nade
of 3-[2-(allyoxycarbonyl)phenyl carbgn Xy prop di met hoxynet hyl si | ane)
3-[ 2- (aIIongycarbon phenylcarbdh %Q@?p;659| thoxydinethylsilane, :
3-[2-(all Boqykgn prappdo tri met hoxysi | ane,

3-[2 (|sopropenylnethoxycarbonyl)phen Icarbon | oxy] pr opyl

di met hoxynet hyl si f ane and f. JP-Sho 56-28208A ¥

3-[2- (|sopropenylnethoxycarbonyl)phenylcarbonyloxy]propyl

met hoxydi net hyl sil ane and the like. (b-5) Conpounds of the general fornula
(9) ft. CEhmﬁhh¢¢A--R—-NH;(CHa)s--S | (8) R a-. inwhich R4, R5, R6 and a

are as nentioned above, and R8 de $Cs IEQ Iene gr%{) or ~CHz- . As
specific exanples of the conpound o8 yandthelies (9), nention can
be made of 3- lt{)henyl am no) pr aPyH, CHa'iE@lmng' an¢the like

O) propyl triet h il ane, éw nyl benzyl am no) propyl
, 3-(vinyl benzyl ani ?‘ WRSMYHIPYR hoxysi | ane and the 1i ke.

(LT the general; szqra'lﬂayieﬁhe(&@l)p fsubstituted alkylene
HCtirGi,NH(C~, 1a). ghoup (1~) R t-. in which R4, R5, R6 and a

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

t ri et hoxy d!
16 (b-6)
CH =C. - ~-"
are as nenti

Compound 15

R': H, CH;
R R? CHa.24 hydrocarbon group, acyl group
CHe=CCHOCH:
SHOMONH A: Ca.4 alkylene group
EreopoimA? L: 0 to 100, m: O to 50

(cf. JP-Sho 62-104802A)
Compound 16

R, R?: H, Cy.5 hydrocarbon group, acyl group
A, A?: Cy,4 alkylene group, substituted alkylene

group
CHz=CCOO(AI0)mA! L:1,2
(CHILCOOP20)R2 m, n: O or a positive number
m+n=3

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

alkylbenzenesulfonates, sodium alkylsulfonates, sodium polyoxyethylenealkylether



As specific exanples of the conpounds of the general fornula (10), nention
can be made of 3-[2-(N-vinyl phenyl net hyl am no) et hyl am no] pr opyl

trinmet hoxysil ane, 3-[2-(Nisopropenyl phenynet hyl am no) et hyl am no] propyl

tri net hoxysilane and the |ike (b-7) Conpounds of the general fornula (11)
It R. C-~~--=C0-W\(CHn).--~~1 (1 1) ~Rer_. inwhich R4) R5, R6, a
and n are as nentioned above. As specific exanples of the conpounds of the
general formula (11)) mention can be made of 2-(vinyl oxy)ethyl

tri met haitpRateand, cofrebporiilPposphatRk] ad thesikBoxysi | ane) 4- (vi nyl oxy) but yl
.triethoxysil ane, 2-(isopropenyloxy)ethyl trinmethoxysilane and the |iKke.
(b-8) Compounds of the general fornmula (12) R~. c~~z~c~~.-(e~~.).-s i

~Raa_. in which R4, R5, R6, a and n are as nentioned above, and RO denotes
- Cl - i z0As grid npnionicGHAGSErAsvithpecarfy redisathnpdlgeerdablehensaturptedivdsdof t he
general formula (12), nention can be made of 3-(allyl oxy)propyl

tri met HOKYEIN %\ebe mede &f, |f9roeega@mle3cmwom@bylew atkmthmy@,qumethylene

3- (i sopropenyl net hyl oxy) propyl trinethoxysi l

10- (i sokdsé %r@!wvﬁéy)e%@ wmypmwyl@mq %@%ﬁp@meawfe and the like. (b-9)
Conpounds of the general fornmula (13) cxa~c-coo(C-r).-a-(c~~=)~-s i ( .><
a) in which R4, R5) R6, A n and a are as nentioned above and mis an integer

of 1t 12 AsI ecifi r’g) t he coppoun f t.h eneral fornul a
(13)) nEREeamIEficssanbedy LS8 et e SUPB IV ReQierraiseae or

t t , h | d
theT E@W%PFL“%H%%E R LA R R B oty %*'%%F%é%m?“h;'mﬁzi o
addi ti O&OBma&qa%lmuqu@%%hem%rs SR Ysé MH%%I eYi'z dn, OF 9&9 usetAi ni ng

mononer, such as divi nyldi net hoxysilane) divi nyldi ethoxysi | ane,

di vi nyl di{dhAenBt dHpAomidieatichdher8oE ABESHING o ke Sresétinvenaamligis 1T 1S
preferable that such a silyl group-contairnng nononer (Al) contains a vinyl
NoNoMer preferRddl thasix tHade ePnAsTIre withlienonserk hd Uise Witsse ih thd RFM®f of the

handl i ng, economy, control of side-reactions and others. According to the
pr esent emnbsifietiinmononidre frethe pedimeriagiah indemesfpolyBerzatiohstabitiycanal one,

. respectively, or in a conbination of two or nore of these nononers.

Accor di peyticle sizgecoptresent i nvention, particularly preferred anong these
nmononers is the use of 18

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 emulsifiers 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 particles can agglomerate to each other, thereby not
producing synthetic resin emulsions having a very small particle diameter. Meanwhile,
if non-radically polymerizable emulsifiers are used more than necessary in order to
prevent the above problem, the emulsifiers can liberate over the coating layer, causing

inks biurring in the contrary, if the amount exceeds 5.0 % by weight, the water

10



vinyltriethoxysilane or 3-nethacryl oxyl propyl triethoxysilane in terns of
their polynerizability. The anpbunt of the radically polynerizable

unsat urated nononer (B) having silyl groups used is suitably 0.1 to 15
parts by weight, preferably 0.5 to 10 parts by wei ght, based on the total
nonvol atil e content. The chem cal binding with colloidal silica under the
use of said radically polynerizable unsaturated nonomer having silyl groups
can effectively prevent the falling of silica fromthe coating |ayer, but

t he anydgistapée ARiydearEageer is less than 0.1 % by weight, the
conposite-formation with colloidal silica becones insufficient and the

wat er resistance and adhesion nay deteriorate. On the other hand, an anount
of nore than 15 % by wei ght may cause unstabl e pol ynerization, a |arge
anount <Moragugraeepanests>i ncr eased vi scosities and others. (C) Unsaturated
nononer s havi ng si x-nenbered rings as side chains The present invention
uses, abha Wisatiipiedroeinresr (Bahaving sitylgreups uperhaeaerdingita thg Psesentrenber ed ri ngs
as side chains. In this connection, said six-nenbered ring neans, for

exanpl aNVeitigRyINdergper dirhyArolysis phibe|sidaraps anseewinadods spppteatether eof
i nclud t - met hyl st | oh | te, .
S R0 T XSRS b5y 50 10 0 o

01 1" bR 0R R b TRIBU AT S AR, 5 e
e oL R PATIEGA0HE 3560 B SREARSHS Ko 08 e ot

any dense m excer | ent e Co el opnent. nore than

98 % by becdrling Y6 the predshi iﬁx@gliﬁ&héﬂ@%&m@?@nic&h?uﬁéﬂé'th‘»é' bbigheand the

silyl group-contalning unsaturated nononer and) thereby, causes the

pol ymer iveatiéaly diisWagt mblbiAaAGARE, wiREh BIlGWd $heutififhtion D td febfids of
conposite-fornmation with colloidal silica and, thus, results in a tendency
for silbaethinddgdrat bnderganio matetibie. E@aier, s lpaysible td form & ARsIBOUREH Ihg not
produci ng any good filnms. (D) O her unsaturated nononmer copol ynerizabl e

wi t h ( Blilicadbes@ot Casibyrfallfreatthe abatthgrieysnBwesificBlly, dexibleyamerstatadFilmsni t h ( B)
and (C), which can be optionally used according to the present invention,
may be, 999d iRovAtereyisianae vad temperatwe tasistansedde phtatsdvent i onal

enul si on-pol yneri zati on. They conprise a nononer (D-1 ) which fornms the
backbone of the synthetic resin and a functional nononer (D 2) which

nodi fi e he synthetic resin_and provides further functions jhereto. As the
Tononer Af BOUSARHAEH ToRaRe T RENBUg BvhOURR P BIon R Heen st Bb al Ky

(meth)acrylates, .ol efins) vinyl ethers and the lik for exanple. Mre
speci 11 SSPFPREINGG, oy R igAbIS Hasayralemarainers, o i Tshowt o888 Rbae of al ky
(neth)a&g%h%t f havi ng C~-C, 2-al kyl, such as nethyl, ethyl, n-butyl,
t-butyl, propyl, 2-ethylhexyl, octyl and the like. As the olefins, nention
can be made of ethylene, propylene and the |ike; and) for the vinyl esters,
of vinyl acetate, a vinyl ester Bf'branched carboxylic acid, vinyl laurate
and the |like. Furthernore, as/aid functional nononer (D-2) which nodifies
the synthetic resin to innast fungg rons such as storage stability, water
resi stance, chem cal resistanég, at her resistance, adhesion and the |ike)
mention can be nade of) for e Ig, those ethylenically unsaturated
carboxylic acids (D-2a) which igghove the storage stability and adhesi on;

t hose nononers (D-2b) having two or nore radically 20

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 alkoxy group, an

aryloxy group, an acyloxy group, a hydroxyl group, an amino group, an aminooxy

group or an alkylthio group.

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

11



pol yneri zabl e unsaturated bonds which inprove the water-resistance,

weat her -resi stance, chem cal resistance, adhesion and others; and those
nononers (D-2-others) having, as a side chain, an am de group, a nitrite
group, a hydroxyl ‘group, a glycidyl group, a nethylol group) a carbonyl
group, a quaternary ammonium salt, an ethyl ene oxide chain or chlorine. |,
As said ethylenically unsaturated carboxylic acids (D-2a), nention can be
made of acrylic acid, nethacrylic acid, crotonic acid) nalefic acid and the
like. Affoisyitede {diecléd frogMhose néhtichedabofe [ad] if Peh¥rap ol iy prRiferablel €

unsat urated bonds, nention can be made of divinyl conpounds,

di ( met ithatcatydaat ene ohRYIRTdmd RYi§ artalgearaydral &n alkopogods or hélyd@iyet h) acryl at e
conpounds, diallyl conpounds, triallyl conpounds, tetraallyl conpounds and
t he |i kepumnd, nore specifically, of divinylbenzenes, divinyl adipate,

et hyl ene glycol di(neth)acrylate, diethylene glycol di(neth)acryl ate,
triethylene glycol di(nmeth)acrylate, polyethylene glycol di(neth)acrylate,
pol ypropyl ene glycol di(nmeth)acrylate, neopentyl glycol di(neth)acrylate,

1, 3- butA# esesl Rrgiolhedemmeiaigaesrafemt iacludesflupring clipiing hroaieeandt e,

trimet hyl ol et hane tr%éneth)acr | ate, trinethylol propane tri(nmeth)acrylate,
di pent dBHIPEHRYtinGene tﬂﬁﬁféﬁ‘?fk‘i?i’@&g given toyA chigringAtameAs svitable v di cyanur at e,

tetraal | yl oxyethane and the |ike. For said other, f ti onal nonmer s

(D 7 o B S0 B P nerishicabbe Rl hebe HRY RGPt or oups,
hydr oxy I S tahyl acr yl

nmet hacr@%@{égwhr&% Xf%&@pnﬁnrt%gﬁ 6%%’? éAIS@)stu F%)%}%)‘gﬁi 3? Iol?ﬁe%%'ggﬁéﬁ‘g't es,

hydr oxy r the_ ti ke , g am de
groups,H%@%ﬁ\%ﬁvﬁtﬁgﬁéfﬂ§g¥y1%ﬁ$@ E%R%ﬂgﬂgkﬂrﬁéyﬁgﬂgqgé@egﬁmh%noners havi ng
nitrit \: Utdrd j ke; and of, as nononers having

chl ori ﬁ%ﬁgg'ﬁ%s?ﬁg{ogdrrglgg,dra\)/tiujraiflaagﬁI E?ri]i e, vinylidene chloride and the |ike,
and of, as nononers having 21 gl ycidyl groups, glycidyl nethacrylate and
glycidyl acrylate; and of) as nononers having net hyl ol groups,

N- met hyAokaitibyd étdntiste S6fkht kolxy lgRupam@ntdn casbémizas®r a Galjsiatkogar bonyl
groups) acetacetoxyethyl nethacrylate and the |ike. According to the

pr esent grionp entch@s)methexye etredy,gaopmyoirepropdxy] blitoay, ésciukauy, {reoxy) acr yl at es
and vinyl esters of branched carboxylic acids. They may be used al one)

r espect PEEYIQXy. baxylonppetyloxs fdecdbxyor dasdegylexsmbuherefesaness baing ayen tibf e of
these mpnoners in terns of the water resistance, weather resistance,

pol yner Craeliaxy paghpaiticylapprglesencs keingngiven t-meHioxy apd e8iaxy Jn s 2) |
preference is given to the use of(§%h | eni cal |l y unsaturated carboxylic

aci ds. ERHPCHO. dkg plropnherara alsedoc!y Kxy-alkPYLPERR FHEY BBnder go
orientati gn over t urfaces of the synthetic resin emulsion particles,
et r af s ey o s SUisb R h ot fie TOPRed P DR et 1 ¢
doubl e ,~tLRher ri i i J b of
emul si olr)lg)éﬁa;dte %E%ecssf 1°r?%?%)|(ys&§géfngéjgﬁitagr?§' g’dﬁé’ﬁaﬂg’?ﬁg{"%ong%’%@fy ul{) D%%/a at | east
one conporeRkyi6RgREp S&lchtsttelyitiN AOASS) HBbbANELY, BAGKHFaxyPUL 1T 1S

pr ef erabl e t hat a% | east one conponent seélected from alkyl (mel h)acryl ates,
vinyl esters of branched carboxylic acids and ethyl enically unsaturated
carboxylic acids is used. The amount of conmponent (D) used is O to 39 % by
wei ght Bhsachimngiiohp alsotiatiudenthotatwhich neniaetsubbtittibiets ssuthiast i ¢ resin
enul si on. Wthout such conponent (D), the polynerization stability and

st or age dinetiammirtoy and yhedamnimobry gioep aEosatledasdhese whishtmayhave i s used
exceedi ng 39 % by weight, the proportion of conponent (C) correspondingly
decr eas &dbdituents] gech gs dimethylaminegxy, avitaile axajoplas drenf. whigbicap&Bi | ity cannot
be obtai ned. <O her conponents used in polynerization> 22 The emul si on
pol ymer Meatipesd. HeingrdmglviaminexyAnd<kistbyIemieRkY-on nay be conducted in an
aqueous nediumw th the addition of other known conponents. In this case)
anong ot hers, polynerization initiators are used. In addition, if desired,

agent s, TR regUrapoRenotier Pty MRt Guod mBhine EH BeMAREL o1 ¢ ana

ot hers, in suitable amounts, if desired. Polynerization
initiaté%@xwﬁﬁf%gﬁﬁvgdeconpose under the action of heat or reducing
substances and, thereby, cause the addition polynerization of nononmers to
proceed. They may be water-sol uble or oil-soluble persulfates, peroxides,
azobi s compounds and the |ike, for exdnple potassium persul fate, anmoni um
persul fate, t-butyl hydroperoxide) hydrogen peroxi de, azobisisobutylnitrile
(AIBN)) rongalit, sodiumnetabisulfite and the |ike. They can be used

al one, respectively, or in a conbination of two or nore of these conpounds.
| f desired, these polynerization initiators can be conbined with transition

. _——— e - T T T R - e - - o B



t hi ogl ycol ate, thioglycerol and the |ike. They may be used either al one,
respectively) or in a conbination of two or nore of these conpounds As the
pH control ling agent, nention can be made of known substances, such as
~anmoni a, sodi um hydr oxi de, potassi um hydroxi de and the |ike. The
ultraviolet absorber is also not limted to any particular type, but
benzophenone derivatives and benzotriazol e derivatives are suitably used.

It al so includes those having radically polynerizable unsaturated bonds,

whi ch ag=g HalegkAlcahlatimemanemetsney are conpol ynerized with synthetic resin
conponents. As the photooxidation inhibitor, hindered phenols and hindered
pi per i diaa®Canpowswds ofitHeygarseal foimille(Rai d ul travi ol et absorber) it al so

i ncl udes those having radically polynerizable bonds, which are preferable
also in this case b?ﬁauiﬁthey are conpol ynmerized with synthetic resin
conmponents. The sy epit resin emul sion according to the present invention
can be obt g agd: pN-krgwn enul si on pol ynmeri zation net hodi, uch as a batch
pol yneri zation nmethod“herein all the conponents are in rduced into a
reactor at once; a dropm,ng pol ynerization nethod wherein an enulsifier,
wat er as the ium and, part of the ngners are firsy subjected to an
1 al oY HSBPOR Gittas SHLAOUR 17er vl ViR PR o o R SR rroor s
are addge ,drqpwi se; and, .further n_enulsified- npnoner droppi ng nmet hod
her o1 nie AENEHH BroBEN atort oF A Rea ardfclenalés RGP SIbARD Gl i 11 ed
and di sper L t or di esent invention, it is

prefer ag gﬁ?%ot@%n’ﬁ@g?%ngﬁﬁ%sulggbgrﬁgér%n&g@gtg%r opping nethod in order to
obtain a finely divided synthetic resin enmul sion. 24 Moreover, it is also
possible to use a nulti-stage polynerization nmethod wherein the nononer
conposi Ak @pPedific SIS ofthe RoRpobh@PofdHE gBBetaRriAlaY DE Met@bh @an Bkage, or a
power - f eed pol ynerization nethod wherein the nononer conposition is

cont i nuaiasieyf oingIitbroiana, Beed e ihgldishlorediahe alinyidimetyldhlieodilake) i n any
suitable conmbination. It is necessary for the nmean particle dianeter of the
synt het viaylimeshyipremylchiooosilane, asapiroperytiridhirogilaesent i nventi on to be 100 nm or
| ess, preferably 80 nmor |ess and, nore preferably, 50 nmor |ess. Having
such a paptdpehymétimirichdorosfane0Boprepenyldioed)yidhldrasiianki ch are denser and have
no cloud can be obtained, |eading a print inmage with an excellent color
devel op&gprropgeyimettnhenyichigrrsdanereaththgdikei cl e di aneter can be carried out
by nmeans of known neasurenent instrunments. For exanple, N conp3701phot on
correlation spectroscopy (Particle dianmeter distribution nmeasuring

i nstrunent,; ~PACI FI | ENTI FI C Co ) and the |ike can be used. The

pr esenﬁ?’hbgﬂ?‘%‘ﬁ" ss§ﬁé%96?%aﬁ89“@ﬁmse of said synthetic resin enulsion
together with colloidal silica. Colloidal silicais a silica sol with
ultrafine particl eﬁcol | oi dal lyy«di spersed in water) and the dianmeter of its
primary particle jpS 100nm or/ ess, in particular 50 nmor |ess and,

usual ly, iyt h@d)*":@@eﬁqg 54Qq 100 nm According to the pBekent invention,
any commercl al | y avalla e products can be used as colloidal silica, and
the colloidal silica may be suxfiace-treated with a nmetal ion such as a
neta-alumnate ion and the like, or may be a nono-di sperse system or the
25 particles thereof may be connected to each other in the formof a

chai n oiin whica Rfr &f oharlsd/a ares pe oieatioriedeatiove ndnd visparginteges of 1 thtze
surface-treated with a netal ion such as a neta-alum nate ion and the |ike
are particularly preferable because they show an excellent stability during

m xi ng and do_not have tendencies to agglonerate. The anmount of coll oi dal
silica Usetperiic gxamalegiof {heigmmrasindeof theriengel fmulnG). mertions@sfér abl y, 100

o . : h . .
',[18 n\5/ 8? at'/%flt‘)é %}e(ﬁqglghg{lgrlogﬁe{n\é,eaﬁy? rﬁe?ﬁylt?lgh%rgrentelthcanré,eglllyrll di?nrgf ﬁlclﬂgrotr)nae hea%eo n the

and the like.

(a-3) Compounds of the general formula (4):
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<Ot her conponents added to the coating conposition> In the coating
conposition according to the present invention, various pignents, dyes,

col oring pignent thickening agents, pH regulators, surfactants,

di spersants, anti-foam ng agents, anti-freezing agents, releasing agents,

ul travi ol et absorbers, photooxidation inhibitors and the |ike) which can be
used i n aqueous coating conpositions, can be added, if necessary, for

nodi fyi ng or inproving the whiteness, viscosity, flowability, mscibility,
preservability, weather resistance, workability and the like. An ink jet
recordi ng nediumis obtained by applying t he coating conposition according
to the present invgption as a gloss | der followed by drying it. In this
operation, the maerial and structurg of the substrate %?g‘fhe ink fixation
| ayer are @gf, Liglted do-periispi-8 it ypes, and any substyat’es and

i nk-fixation ﬁayers generally used ihink jet printing media can be used
without any limtation. For exanple, i%serder to inpart a gloss, a gloss

| ayer according to the present invention is applied over a nedi um

conpr i singhieh BUIRYt Kag endintare an nievitionet ebaieng capacity provided ~n itself,
such as paper) films or cloth, in a known coating nethod (conmma coater,

bl ade coater, air-knife coater, and the like), dried and subjected to a
treatment which inparts a gl oss 26 thereon. In order to inpart an

i nk- r ec8p sPeficarmnles ofithe goappundsefdhe foraylaidsinnensionehade adR%hi gnent s,

bi nders, ,cationic substances having an ink fixing ability and others is
coat ed %’ﬁmﬁg@%ﬁﬂ‘yﬁwﬁq@qﬁﬁ%\ﬁ%32(%‘%@?‘3%0%3&??%%I'i‘fti)jé?s."a B the case of
paper, gloth.and the |ik i gnent s inders) cationic surfactants capabl e
r T i RgeE oniky sy LSR8 e, BRIV BRROH ch subet r ar s or - added
during ki n : I part, or all, of these
corrponeh{ég“}g(g‘%ﬁ%rggqaaﬁg | g@gﬁﬁ% 'ﬁgye?'ﬂg?jﬁ'zét%'&gﬁ%ﬁ'%ubst rates. As the

pi gnent a_ i i norgani ¢ pignments such as

zi nc ox?égﬁﬂ?%ﬁgﬁ%ﬂﬁ$gﬁFE@%ﬁggﬁg?%ﬁ%%argongﬁz? silicic acid, silicates,
clay, talc, mca, calcined clay, alum num hydroxide, bariumsulfate,

| ithopone, silica, colloidal silica and the |like; plastic pignments

pr ocess ¢ Alkuixg- orheyibry-torabinmgspdsesrshol | ow body or ot her various shapes
and structures, conprising polystyrene, polyethylene, polypropylene, epoxy
resi ns, (at)y $oinpourassi afdhe gemerhi-fetmpulari® copol yners and the like. As the

bi nder, synthetic and natural polyners can be used, for exanple, polyvinyl
al cohol, nodified polyvinyl alcohols, starch and derivatives thereof,

cel lul ose ethers anB®deRi*atives thereof, sodium polyacryl ates,

pol yvi nyl p rrolidaﬁQS/’acrylanide copolynmers, (nmeth)acrylic acid
copolyners,féaFyérh9ISge gl ycol's, polyvinyl acetates, pol \u?eéthanes,

ur et hane-acryl copoly s, ethylene-vinyl acetate copol yners, vinyl

chl oride-vinyl acetate pgotyners, styrene-butadi ene copol yners,
styrene-but adi ene-acrylic copol yners, glue, casein, soybean protein,

gel ati ny, gAfLWN RS HP2bhe Qﬂﬁueﬁmﬁ&éd Sove 1A% ﬂ‘“@éHHteﬁé ¥, GRELY @gub.ayef
conposition according to the present invention to be 2 coat as a gl oss
| ayer (cast-coat anmobunt) is preferably 5 to 50 gln2, nore preferably 7 to
35 g/ nR2, based on the nonvolatile content. A drying and gl oss-inparting

met hod fstsplecifio akamplebRY tHedigctRds bF ihaJorhuld () Otnedlidn carpbenddeiong, casting
and the like. Mre specifically, it is preferable that casting is conducted
W th a tviypeirginngsitekl Ving todthbhgilaas vinybribstogysilae, tinyl (Kex@owisilamet he
coating conposition is still wet after being coated. The ink jet recording
medi um tvinystrigdideicyloxly)sikese avingdimethiekymethylsitanedving eflendydinmetimgsilana, t he point s
that it possesses a high gl oss, weather resistance and ability to foll ow

t he chavgy! butoxychpehylsdang: vl diphdrataihoxyslanedisapoprby! dduethiogysilpng- r ecei vi ng
ability and clear col or-devel opnment and, further, effectively prevents

fal | i ng igAPrepanytiiethoyysilane. iserepery! ipexyailineniseaiRPBRY tiE§¥EMS1aBBser ved
particularly in the case of a high a nt . of siljica jncorporated. Exanples
Pr oduct IIEAPTeRETHbYP eI RIR) el PREP ST M SleBy IO PRSI Ao S GBEPRIYR 380 parts by
wei ght of. ter Q. parts b [ of . a f.um al kyl al | yl sul f osucci nate
and 1.0 'Q\f’g&'oﬁvh%E.'V'é%%eoFoaroéf\éﬁéﬁ%kg)mdf%%ﬁ@g!aa@fad',sogr%éf)gpgd to dissolve the
conponents, and heated to 80 C. Then, 15 parts by wei ght of 2% potassium
persul fate were added as an initiator for the polynerization. At the sane
time, 97 parts by weight of a nononerldm xture previously prepared from2.0
parts by weight of vinyltnethoxysilane, 79 0 parts by wei ght of styrene,
3.0 parts by weight of nethacrylic acid and 13.0 parts by wei ght of nethyl
nmet hacryl ate was divided into four portions, these portions were added to

t he pol ynerization vessel sequentially at an interval of 30 m nutes and the

-, . .



., To the synthetic resin enul sion were added 2.5 parts by weight of a 10%
aqueous amoni a sol ution, thereby adjusting the pH to about 9. The nean
particle dianmeter of the resulting synthetic resin emulsion was about 35
rimas neasured by r. N conmp370l photon correlation spectroscopy (Particle
di ameter distribution neasuring instrunent; PACI FI C SCl ENTI FI C Conpany) .
Production Exanples 2; 5 These Exanpl es were conducted as described in
Production Exanple 1, except that the amobunts and types of enulsifiers
( conpongiiby df&ma@hqgﬂiaﬂeo.sto mdeaaqut&@dmﬁﬁkuaaedwa%so the types of nonomer
m xtures added were as shown in Table Product1on Exanple 6 A
pol yner irizgl-inethoxpatheky) siane @Ratigenkan t h 200 parts by weight of water, 1.0
part by weight of a sodium al kylallylsul fosuccinate, 1.0 part by wei ght of
a styrene sulfonic acid and 1.0 part by wei ght of sodium
triisobutyl phenol ether sulfonate, stirred to dissolve the conponents and
heat ed (2)80orGpouriusrof tHebgemraldotmyulad)ght of 2% pot assi um persul fate were
added as an initiator for the polynerization reaction. At the sane tine, a
nmonomer conposit ,en aQ.shomn bel ow previously prepared was added dropw se
over the course/of 22hours to allow the polynerization reaction to proceed.
After théLB@ﬁﬁIeﬁlo&xof the addition, the reactiondyxture was matured for
1 four, giving a blﬁgimhlte synthetlc resin enul sion. To the synthetic
resin enuIS|on were addéd 2.5 parts by wei ght of a 10% aqueous ammoni a

of 20 WWhOFECR g aprierRiurd oG end ' AEoHRAMNEE S haasur ea

by N co r ation spectrdscopy (Particle dianeter
di stri b%ﬁé%%{s ‘Fﬁégféﬁd frument, PACIFIC SClENTIFI C Conpany). Water 180

parts by wei ght Pol yoxyal kyl ene al kyl propenyl phenyl 1.0 part by wei ght
ether sulfuric ester salt '' Pol yoxyethyl ene nonyl phenyl ether1l.0 part by

wei ght MakRpkcifi®bkarA®iby bAihe E3npalhds BythbRjeaBlaVRiMas! (8), 'n?erﬂ‘l@h@gn parts by
wei ght St yrene45 parts by wei ghta- Met hyl styrene32 parts b

wei ght Vivizdetot iafji iy thbkyanade, piiyide citrivethadRysilBre dusid by uﬁxatﬁakmaﬂe and 8
These Exanpl es were conducted as described in Exanple 6, except that the
anount s viagighheny éimethoxysithrsd, virgtphe (gl atirpetherymethylsittahedvingliphérgyl r eact i on

vessel, the amounts and types of enulsified nononers added dropw se, and
t he anootkoxydidnatiyylsienefisprrnpenviphepst iemethoxhgilane inoabérylghenr80  Table 1

Producti on Exam | es12345678pMeth | nethacr | atel3-20--101013+. c But |acr
| ate - dimethoxymethylsilane and isopropenylphenyl methoxydimethylsilane and the like.

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

RE R*,
CHamc/:COO—-(CH )~ 4
2)u~8§ |1 (7)
R%-.
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)acryloxypropy! trimethoxysilane,
3-(meth)acryloxypropyl methyldimethoxysilane, 3-(meth)acryloxypropyl!

tris(2-methoxyethoxy)silane and the like
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5 - - -a02-Eth lhex | acr late--15-5---UMethacr tic aci d3-4-5553USt rene
~~7942 429--454679nc ' a-Meth Ist rene - - - 32 30 32 3200C clohex | ac
| at e--303337 5 UC cl ohex al nethacr | ate-50-33----np~Vin |tnethox

sdane221- 7332anp c¢3- Met hacryl oxypropyltrtethoxysila--3-0.58---Ua UneWE Al k
lall | sulfosuccinate Na - - 10 o Pol yoxyal kyl ene al kyl propenyl phenyl et her
sulfuricl - -Qester salt.. aSulfo-~-(1-((nonyl phenoxy) neth

(b-4) Compounds of the general formula (8)
R ¢ R 4 .

e /
ClHs=C—~CH;0C0 COO~(CHe)e— 5§ i (8)
N
R.a"‘l

in which R*, R®, R®, a and n are as mentioned above.
t
As specific examples of the compounds of the general formula (8), mention can be
made of 3-[2-(allyoxycarbonyl)phenylcarbonyloxy]propy! dimethoxymethylsilane,
3-[2-(allyloxycarbonyl)phenylcarbonyloxy]propyl methoxydimethylsilane,
3-[2-(allyoxycarbonyl)phenyicarbonyloxy]propyl trimethoxysilane,
' 3-[2-(isopropenylmethoxycarbonyl)phenyicarbonyloxylpropyl dimethoxymethylsilane

and 3-[2-(isopropenylmethoxycarbonyl)phenylcarbonyloxy]propyl

methoxydimethylsilane and the like.

(b-5) Compounds of the general formula (9)
R*® R*.
/ 7
CHi=C~R*~NH~-(CHi)s~—§ i (9)
R 's—.

in which R*, R®, R® and a are as mentioned above, and R® denotes a phenylene group

or ‘@CHZ— .

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)propy! triethoxysilane, 3-(vinylbenzylamino)propyl

triethoxysilane and the like.
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yl - 2- (2- propenyl oxy) et hoxy- pol y- 1- o( oxy- 1, 2- et hanedi yl ) ammoni uniJsal t Pol ox
eth lens non | hen tetherl--Vinyl ether ethoxylate (ethylene oxide. 50 not
-1Al k all Isulfosuccinate Na2--0 5-1-1Pol yoxyal kyl ene al kyl propenyl phenyl

ether sulfuric - 1 -( 1 ---"ester saltc o-aSul fo-cu-(1-((nonyl phenoxy) net hc
yl - 2- (2- pr openyl oxy) et hoxy-poly_1 1 ca(oxy-1, 2-et hanedi yl ) ammoni unDosal t
U Pol ox eth lene non 1 hen tether 05 Vi nyl ether ethoxylate

(et hyl enem oxide. 50 mot - - - 0.4 - - 1 -c oSt rene sul fonate NalO 50.50

51111E bM)rComsbunal lof tHeodenwedlifgratalle(1@ul sifier~ Triisobut | henol ether

sul fonate Na.-_ 0.5-- 1-_Mean article dianmeter rinB550604545605080 31
R@ R

/ 7
cuazc@Cﬁwwucmcu.Nﬁ(CHa).~~—s g (10)
R"'l

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

A
As specific examples of the compounds of the general formula (10), mention can be
made of 3-{2-(N-vinylphenylmethylamino)ethylamino]propy! trimethoxysilane,
3-[2-(N-isopropenyiphenymethylamino)ethylamino]propy! trimethoxysilane and the

like

(b-7)
Compounds of the general formula (11)
R® R*.
cmmc{o~(CH.).—~Si/ (11)

R%-.

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

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

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

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

R® /R*.
CIIa=C{R'—(CI{|).~Si (12)
\R‘

in which R* R®, R® a and n are as mentioned above, and R® denotes -CH,O- or
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Conpar ative Production Exanple 1 A polynerization vessel was charged with
380 parts by weight of water, 2.0 parts by weight of a sodium

al kyl al I yl sul fosuccinate and 1.0 part by weight of a styrene sulfonic acid,
stirred to dissolve the conponents and heated to 80 C. Then, 15 parts by
wei ght of 2% pot assium persul fate were added as an initiator for the

pol yneri zation reaction. At the sane tine, 97 parts by weight of a nononer
m xture previously prepared from2.0 parts by wei ght of

vi nyl tricijomosi l ane, 47.0 parts by wei ght of styrene, 3.0 parts by wei ght
of nmethacrylic acid and 45.0 parts by wei ght of nethyl nethacryl ate was
divided into four portions, and these portions were sequentially added to
the vessel at an interval of 30 m nutes, and the polynerization reaction of
t he nonéaepeciiixexaneplemsf thklcompdunds gfrtbe gederabiorrauladgl 2), meetiomdarobe t i ne of 2
hours. After the conpletion of the addition) the reaction m xture was

mat ur edmeagde 013H@Mw0xnglromyigiraetbomﬂm t18-(sipoxesrbenyi)detyh trisnethexysiteneTo t he
synthetic resin emul sion were added 2.5 parts by weight of a 10% aqgueous
ammoni a34EPRiePeRyImetylaxplpreny tisisthyysiR@epH t o about 9. The mean particle

di ameter _of the resulting nthetic resin enul sion was about 45 rim as
measur ed0 1§‘§°NPE?J?VEI§‘?I5WI9P‘I¥)‘?% e Himeshowstane ke particl e di ameter

di stribution neasuring instrunment, PACI FIC SCl ENTIFIC Conpany) . Conparative
Exanpl es 2-4 These Exanpl es were conduct ed as described in Conparative

Pr oduct |,0 I t anounts and types of enulsifiers
(corrponL,b?)%ﬂggud%é']qﬂﬁ%ﬁgr%rgggﬁ%%hﬁa ssel and al so the types of nononer

m xtures added wgre as shown in Table 2. an‘par ative Production Exanple 5 A
pol yneri zati on dessel was charged with 200 parts by wei ght of water, 1.0
part by GHi=®et G OdCH )~ O —(CHs)u—§ i (18)

a- sul f o-w (1- nonyl phenoxy) net hyl - 2- ( 2- pro\pq{wl oxy) et hoxy- pol y(oxy-1, 2- et han
ediyl) ammoniumsalt and 1.0 part by weight of a pol yoxyet hyl ene

nonyl phenol ether, stirred to dissolve these conponents and heated to 80 C
Then, 1% RRiER $<4bsz5 Y€1 §Bha fard aP feAfiShdRSIESH A iCal Ry dfiPd 5. an
initiator for the polymerization reaction. At the same time, an enulsified
nmononer comnposition as shown bel ow previously prepared was added dropw se
over the course of 2 hours to allow the polynerization to proceed. After

t he complsapecific exarmhples aflthet doipouhd€of thacieneral forxular (@ 3)Vaseniah ¢cardef or 1

hour, giving a blue-white synthetic resin emulsion. To the synthetic resin
enul si omagerad 3g(ideith) @nBoxyethiaxylpyopybirigiathadysilan®) % aqueous anmoni a sol uti on,
t hereby adjusting the pHto about 9. The nean particle dianmeter of the
resul t i Ad(msthiasadexyethoxyinranyldigiedivxywmetwisdane aodtherdikas neasured by

Ni corrp370| photon correl ation spectroscopy (Particle diameter distributi on
measuring i nstrument, PACI FI C SCl ENTI FI C Conpany). Water 180 parts by

wei ght

(2-pr onga{%&"ﬁr@t h @Q%@Y?%hﬁf?%%”@ E‘éi‘\'@élswjl O%R\%Lihi%“\é\ﬁ:t‘? Hose

Pol I h I

10 part SYoTET sRES aBRaR oS HUEY dodp BRI HngmlRBR slF\ A ne S0 parts by

ﬁ' gm %W&%Etr%&%.@ﬂ@ diginfaielioxPiale! Elhykd¥ de%thg%%§||aln§%deth@ar ts by
like, for example. It is preferable that such a silyl group-containing monomer (A1)

contains a viny! 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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Production Exanple 6 This Exanpl e was conducted as described in Conparative
Production Exanple 5, except that the anbunts and types of enulsifiers
(conponent A) added to the vessel, the amobunt and types of emulsified
nononers added dropw se, and the anmounts and types of nononers were as
shown in Table 2. 34 Table 2 Comarative Production Exam | es123456pMeth !
nmet hacr | ate45---1010i ~ ¢ Butylacrylate - 15 - 5 - -0 a02-Eth lhex | acr

| at e- 10155- - UMet hacr he aci d355555USt rene ~~47-30-5050a~ '3c ' ¢ a-Meth

: St r egginynr%ﬁ?hoxy§iﬂan%?or?&2r%9\€c&id9@$?bdyl fietHol Sraid irtehBs olfhefr! Ohex al net hacr
ate--30---nt o~

polymerizability. The amount of the radically polymerizable unsaturated monomer (B)

having silyl groups used is suitably 0.1 to 15 parts by weight, preferably 0.5 to 10 parts

by weight, based on the total nonvolatile content.

The chemical binding wifh colloidal silica under the use of said radically polymerizable
unsaturated monomer having silyl groups can effectively prevent the falling of silica
from the coating layer, but the amount of said monomer is less than 0.1 % by weight,
the composite-formation with colloidal silica becomes insufficient and the water
resistance and adhesion may deteriorate. On the other hand, an amount of more than

15 % by weight may cause unstable polymerization, a large amount of agglomerates,

increased viscosities and others.

(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 emulsion. 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 98 % 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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cVin ltnethox silane2-10533aE c3- Met hacryl oxypropyl triethoxysil a---105--Eo
Uo UnheN E Al k 1all | sulfosuccinate Na - -0 o Pol yoxyal kyl ene

ai kyl propenyl phenyl ether sul furicl2Qester

sdl taSul f o-w (1- ((nonyl phenoxy) nethl a

yl - 2- (2- pr openyl oxy) et hoxy- pol y- E(oxy- 1, 2- et hanedl| yl ) ammoni unsal t Pol ox eth
| ane non | hen | ather1-Vinyl ether ethoxylate (ethyleneoxide. 50 not-1Al k
all 1Isul fosuccnate Na2-20 2--Pol yoxyal kyl ene al kyl propenyl phenyl et her

sul f uri orseduentl n%e?ﬁo%hciﬁelah%e%'ﬁfn%w (1- ((nonyl phenoxy) meth

yl - 2- (2- propenyl oxy) et hoxy-pol'y_---1-a(oxy- 1, 2- et hanedi yl ) anmoni unoosal t, UP
ol ox eth lens non | hen tether-0 5--1-Vinyl ether ethoxylate

(et hyl eneoxi de: 50 not---1St rene sul fonate Nalll0 2- 1E ~Non-radically

pol yner {D)aither @mwatBated @ionohiarsopolymerifubioite (Beands(@) f onate Na--- 0.2- 1Mean
article diameter nm550"1"110050 *1): Large anount of agglonerate forned 35
Exanpl eOfhet Ofsgiaratex] mbnbdmerssidh chpdlyraernizablenwidn(B)sandr{Chlwhicheah ben Pr oduct i on
Exanple 1 were conbined with 30 parts by weight of colloidal silica, in
each casgtidpatyedsediraachedingtopbe prasenhionerdioat imag beowitlenit apy timitatmmmaay
conposite, fromwhich a coating conposition was then prepared together with
5 par t sOME yieddhcomventonslieondsierralimenzgignt s by wei ght of a pol yet hyl ene
wax as a releasing agent. A fixation |ayer conprising a pignent, a binder
and a cationic substance was provi ded on a paper substrate and, then, said
coating.liquid was applied oyer the surface of the fixatian |ayer by neans
of & barheiirtase s BBRumee L Thubn Tk e besBantiof i PINsE s Sk o

cont act r i cask... hayi .11 at a

cur't ace™HErd AR @ iGlnet i U8 bl BlovEHb i oy
recordi poh glieahefRayi Ng a gl oss. The cast-coat anpunt in this case was 10

g/ n2 baseg on tﬁe nonvol atile content.

As the monomer (D-1) which forms the backbone, mention can be made of alkyl

(meth)acrylates, olefins, vinyl ethers and the like, for example.

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-ethylhexyl, 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 like.

Furthermore, 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 example,
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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Exanpl es 2-8 These Exanples were conducted as described in Exanple 1,
except that the types of synthetic resin enul sions and the anmounts of
colloidal silica were as shown in Table 3. Evaluation: for the ink jet
recordi ng sheets having a gl oss thus obtained, the white paper gl ossiness
and printability were evaluated. The results are shown in Table 4. The
particulars of each test are as follows. Wite paper gl ossiness: The gl oss
at 20 C was neasured according to JI S-P8142, and eval uated using the

fol | ow iy riérlaBRe ur@&ur@t@d%n&?ﬁ/ﬁmﬁ%pro@e tl?@wgfer-%’sﬁﬁaﬁ’&d l'ess than 30 D 10
or nore and | ess than or less Printability: I'nk jet printing

(1sQJ I\ﬁeﬁﬁéﬂeaihﬁnwmnﬂ&@%s@@)cew@ahmmm Sfle BN aAd tHols mh@ionirs Nt er
PM 900C manuf act ur ed by Sei ko Epson Cor por at i on, and the printabillty was

eval uat @d2-etleus)|HayingThea gidal dhatn, an astide gmuarEnmefgoddmwydmyl:ngml |y
excellently printed and clear image obtained. O Having no inmage with
whi t i sha blyeidkl grau, s rBethial grogpam canregy gneum aguataraagiangnoiumissi, &1 ack
parts. x , Having a wholly whitish image, and no |onger suitable for
pract i cethylese oxitglshain®r ERlari@ No12345678Synt heti ¢ resi nenul si on used (100
parts byPro.E 1Pro E 2Pro E.3Pro E 4Pro E 5Pro E 6Pro E 7Pro E 8wei

ht Amount of col |l oidal sthca30030050010100500300900Wi te

paper ~0~~p~~~(] | ossi nessPri nt abi|ity~o~~p0O = Production Exanple
Conpar a'f‘?g E&]%i/r'ﬁﬂ‘cé"i upg HEi‘ﬁd %‘1‘[9%%%]96‘9?1(‘8'295)r"i‘{%[ttioar?aﬂnqeﬁ“ ‘gel Ploi dal
silica, al coatdrllrge 05|t

i ryllc acl thacrylic acn crotonlc acid, maleic acid and the like.

As monomer (D-2b) having two or more radically polymerizable unsaturated bonds,
mention can be made of divinyl compounds, di(meth)acrylate compounds,
trilmeth)acrylate compounds, tetra(meth)acrylate compounds, diallyl compounds,
triallyl compounds, tetraallyl compounds and the like; and, more specifically, of
divinylbenzenes, divinyl adipate, ethylene glycol diimeth)acrylate, diethylene glycol
di(meth)acrylate, triethylene glycol di(meth)acrylate, polyethylene glycol
di(meth)acrylate, polypropylene glycol di(meth)acrylate, neopentyl glycol
diimeth)acrylate, 1,3-butylene glycol di(meth)acrylate, 1,3-butyl di(meth)acrylate,
trimethylolethane triimeth)acrylate, trimethylolpropane tri(meth)acrylate, dipentaerythrit

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, hydroxybuty! 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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prepared from 100 parts by wei ght, based on the nonvolatile content, of the
synthetic resin enul sion from Production Exanple 1, 5 parts by wei ght of an
t hi ckener and 2 parts by wei ght of a pol yethylene wax as a rel easi ng agent.
An ink fixation layer conprising a pignment, a binder and a cationic
substance was 37 provi ded on a paper substrate and, then, said coating
li.quid 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
pr essur gysitiy lyraups psifcidyl wisthaoryag: #ndglydidy ashyldi@emdalf, & munbmes tenperature
of 80 C, dried and rel eased. The releasing fromthe cast drum was not good.
Conpar atavirgg fEetyiol groR2pd, 00 metinticlatrylavideyaitd e likaearslyof; Aetiotomess N enul si on
from Production Exanple 1 were combined with 1500 parts by weight of

- col | oi deavirg ¢drbenyl bespd, anetadetoxyethybrueinaerylateand tite like. contents in each
case, to forma conposite, fromwhich a coating conposition was then
prepared together with 5 parts by weight of a thickener and 2 parts by

wei ght of a polyethyl ene wax as a rel easing agent. An ink fixation |ayer

conpri s'i\?Fd”‘é!"%F‘gW@r&’ese&“ ByvRakan, @Fﬁferée‘éaﬁ monPeIes (54} aiecdk¥has provi ded on a

t d lied th f
b the (TaERoR ?%9@ vi§ %?é%glg Rehedferbaiie ol iandte BBk rate was
t hen di élgﬁ% ng’ bu't fré g}nﬁaﬁ%kjnggggg{@ SULE W&égn%ﬁc ?hﬁ drum having a

mrror sur sur *gased, gi vi ng
an ink t- f')dpantlnthls
case V\Bg]%& Sﬁ‘é rase g“’nﬁ% ati ?@e{:gn ea?-?:% &g@g?atl Ue Exanple 3

100 par tighipty aMal didrs Of the synthetic resin enul sion from Production Exanple
1 were conbined with colloidal silica having a nean particle dianeter of

the pri ABFhcBaRdIintdrRdmeps (ROP pheverdids $5lgivdn td e B8 B?@ﬁiylé%c@WVO' atile
contents in each case, to forma conposite, fromwhich a coating

conposi tmurafs qaisPR@lieskii Rbhieticallytunsatupied salbyxyWeizghds readig t hi ckener and
2 parts by weight of a polyethylene wax as a rel easing 38 agent. An ink

fi xat i onndeage priemtaton eventheas\pfagee of thessybthetle resimemalsioatpantiviles, subst ance was
provi ded on a paper substrate and then said coating |iquid was applied over
t he sur heltealige panof thexxidraxyl grayes with thesferrsatisin of ansgledtbatdeyble fayer coat ed
substrate was then directly brought into contact under pressure with a cast
drum ha?i‘%d efehy. r"1°8?"b§t?rtf’d %dﬁPe@'%‘uﬁt?’ﬂ@éof @%@P&tﬂﬂ'@‘?ﬁ 80 C, dried and

mount  HNEAeEnEa e when Qang%'w%éé‘%dﬁgﬁ?i%gta RS TC S
Co t duct ed d bed
Conpar Zﬁé'éiteﬁirgﬁﬂmsame@% 5 e, BRI PymE o el e PR FB P EAul i ons
and t he  ARBA73PAisi YloBhEiats! i SRHE oPSra A LdiPod i hGiud and ANl € 4

ethylenically unsaturated carboxylic acids is used.

The amount of component (D) used is O to 39 % by weight based on the total
nonvolatile content of the synthetic resin emuision. Without such component (D), the
polymerization stability and storage stability may 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>
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Com arative Exam | es1234567Synt heti c resi nemul sion usedPro E 1Pro E 1Pro. E
1C 1C 2C 5C. 6(100 parts by. .wet ht Anpunt of 01500300500500500300col | oi dal
silicawhite paper Not XXXCel | edl ossi nessr el easabduri ngPr~ntabi |l ~tyle

f romX~0f ornul ati ondrum Pro E = Producti on Exanple C. = Conparative Exanple
The absence of any colloidal silica causes a problemin the productivity,
such as difficulties in the sheet-releasing fromcast druns. The excessive
use of colloidal silica or the use of those having too | arge particle

di anmet effe ehauisivagetynidieatprosscordig toothe passent inmghtiosi hayies comductesindi f i cul t
to prepare a coating conposition 39 CLAI M5 A coating conposition for an
i nk j etan agusadis medisrd withh the agditien afothesknaminetdnpanesisninghislcesen havi ng a
particle dianmeter of 10 nmor |less and colloidal silica) said synthetic
resi n eIPRI Bthetse PAYMEHTtiondaitialprs arg uspe. Ipradditinedf desired) fustheeptipsi fi er
containing a radically polynerizable enulsifier having sulfonic acid
groups, © nenisn sygh ﬂ%Prioﬁq vegealieid, shainranstsn agamektt rawiARrsSsi1 1 rou s and

Can -PY 9 Y9 _unsat yr at ed nomer havi ng si.x-nenbered rings
o o deutpeht dbatmers holaskidalon (oot R e PR mat ey 81 HARE b o
unsaturatedtnnpgnerdmhich is copolynerizable with (B) and (C). 2. A coating
conposi?m8W1?6 S nk jet recording nediumas clainmed in claim1, which
conprises a synthetic resin emul sion obtained through said

enul si on-pol yneri zati on using, based on the nonvolatile content of the

emul si ofio|MeRBtidnGRfStorstadichiy &c@mfﬁb@é’ uRBEARE aBfiorf S¥hdard edlibivg .

pol yneri zabl e emul sifier having sulfonic acid groups contained in (A), 0.1

to 15 %dnstadeibgbhd GhefeBy, caale tid SitidpoMaheitation of bnaRersQoipPoce@d% by

wei ght of (D). 3. A coating conposition for an ink jet recording nedium as
cl ai medThey @bpbewiatartsolublevbediesdsutl&hetssifales | mastides) azoms oompostdsect ed from
styrene, a-nethylstyrene, cycl ohexylacrylate and cycl ohexyl net hacryl ate. 4.
A coat i angd thertigesfiot example ipotassiunkpgretlfate conmdbnigmpedsulfeten $-batydi med i n any one
of claimse 1 to 3) wherein (D) is an alkyl (neth)acrylate and an unsat urated
car boxyhydroperpride Shydrogenateirexide; errpbisisbbapinftde (ABN) mengdit, saslbon di ng nmedi um
as clainmed in any one 40 of clains 1 to 4, wherein the particle dianeter
of the phbifeifite apd fejikentiney ¢an beuswl aane resrestvely; cefned 8MYINGHOTHAL or | ess.
sition for an_ink jet recordin di.um as clainmed in any

6. A ti . ]
one. of _PISHESTE Qlahase qamRoRPASrASsig heFe PO RRBEaPIGINEAG @0 B dal o || oa

I's 100 QgpnBiF)eJd %?tﬁ ‘transition 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 transfer 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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preferably 50 nmor less. 7. A coating conposition for an ink jet recording
medium as clainmed in any one of clains 1 to 6, wherein the anount of
colloidal silica incorporated is 10 to 900 % by weight relative to the
synthetic resin enul sion based on the nonvolatile content. 8. An ink jet
recordi ng medium wherein an ink fixation [ayer or |ayers conprising a
pignment, a binder and a cationic ink fixation agent is or are provided on
either or both sides of a recording nedium substrate, and a coating
conposiduchasfdetdeeyimbidapian! laughAEdhpEn R didicaptsn, ehisgipdshiciagidadstyone of cl ai ms
1 to 7 is then applied onto the ink fixation |ayers or onto either one of
t he | aythioglycSlateAthioglfceratandais® il Mpeyradiyle) usshieithenalane saspettvelpmyposi t i on
for an ink jet recording nmediumas clained in any one of clains 1 to 7 is
appl i edne@mombinatiobf hae er mwhiecdf, théese ¢dnapdumsisde, contains a pignent and a
cationic fixation agent. 91 .Af,. Af. A@Af, . Ay,.Ay. AS A . A
AL A@ . AQAF@QAFH AY@ A, LAY AL, AFS. A S Af.A LA@A, . Ay
Al S A AT AL A@ A, . A@ AH. AG. A6@ A. A" . Af, . Aan. A. AO nxs4 W
' 1 ~" $0403 hemicontotinpagerh entien raa pe anads o kapwa sthstangesaped) 8% c”a] cal c’a]j
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10Y9<s10%&' () -810%&' () - Y&/ &O&g&r &aBbC8t s10%&' ()- y@O%&' ()-f10%& ()- f
10% ()-f 1090& ()-'i 4
109 () - M &&&&&&&} N?hC8t 10%&' () -y@O0%& () -y10%& ()-y, 109 ()-!, F
10%&' ()-!',F 109%& ()-&&&6"'n'y' ' }"<bC8t ! $10% (& () -
109 ()-y, MLO%&' ()-Ty, MLO%&' ()-T! 109%b5& ()--!109%5& ()--""""(L(WaBbC8t!*10
%' ()-(10%& ()-g s!'@O%&' ()- s!@O0%& ()-s! @O0%& ()-'!'$10% (& ()-WI (W ((()}I"
?bC8t I IMLOY& ()- @ @O%& ()- @ @O%& ()- @ @O%& ()-!#Y. 10%& ()-!Y. 10%& ()-
),).)/)0)1)<)))_@t! MOW& ()-! MO%p& ()-S10%& ()- 10 10
10Y&<s 10 dvir, #3d BRS po3sible®s Lse & i@ g@oBaldA&tidn metbaseseih the
gl0%41& ()-f10% ()-! MO%+~+& ()-!
MLO%y y &miphefierdempasitictd cliBhdedldémby step during the polymerization stage, or a
TPYy109%& ()-!3%y10% & ()-f#10%&' ()-! gl0%u u & ()-!
g10% p&peyerrfeed polyrierivpton meithyd 8¢h8reid dieinmphemaDcaniposition is continuously
changed, or a seeding polymerization, or the like, in any suitable combination.
It is necessary for the mean particle diameter of the synthetic resin emulsion
according to the present invention to be 100 nm or less, preferably 80 nm or less and,
more preferably, 50 nm or less. Having such a particle diameter of 100 nm or less,
films which are denser and have no cloud can be obtained, leading a print image with

an excellent color developed.

The determination of mean particle diameter can be carried out by means of known
measurement instruments. For example, 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 colloidal 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 less 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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S10% (& ()-!'s10% (& ()-233%313t 33| Z9bC8! 10%& ()- ! 10% (& ()- ! 10% & ()-

f‘;) 019/‘/(\’;%‘ I&?é)ﬁlcllés t\ﬁeﬂ&%\na% tié connéctbd¥échdh ShefHihd 4éhh sttt Hairy Porifafici ) -! 0 @
by a speclal treatment Among these, those surface-treated with a metal ion such as a
meta-aluminate ion and the like are particularly preferable because they show an

excellent stability during mixing and do not have tendencies to agglomerate.

The amount of colfioidal silica used is preferably 100 to 900 % by weight and, more
L

preferably, 100 to 500 % by weight relative to the synthetic resin emulsion based on

the nonvolatile content.

<Other components added to the coating composition>

In the coating composition according to the present invention, various pigments, dyes,
coloring pigment thickening agents, pH regulators, surfactants, dispersants,
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 recording medium is obtained by applying the coating compaosition
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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In order to impart an ink-receiving capacity to a substrate, a composition comprising
pigments, binders, cationic substances having an ink fixing ability and others is coated
on a substrate to provide an ink fixation layer. In the case of paper, cloth and the like,
pigments, binders, cationic surfactants capable of fixing inks, and others can be
L
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 polyvinyl alcohols, starch and derivatives thereof, cellulose ethers
and derivatives thereof, sodium polyacrylates, polyvinylpyrrolidones, acrylamide
copolymers, (meth)acrylic acid copolymers, polyethylene glycols, polyvinyl acetates,
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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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 rolis-of 60 to 100 °C while the coating
(B

composition is still 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
ability 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.

Examples

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
welght of 2% potassium persulfate were added as an Initiator for the polymerization.
At the same time, 97 parts by weight of a monomer mixture previously 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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10&910%Bluéwhite 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 9. The mean particle diameter of
the resulting synthetic refsin emulsion was about 35 nm as measured by
Nicomp370/photon correlation spectroscopy (Particle diameter distribution measuring

instrument; 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 alkylallylsulfosuccinate, 1.0 part by weight of a styrene sulfonic
acid and 1.0 part by weight of sodium triisobutylphenolether sulfonate, 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 reaction. At the
same time, a monomer composition as shown below previously prepared was added
dropwise over the course of 2 hours to allow the polymerization reaction 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
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Nicomp370/photon correlation spectroscopy (Particle diameter distribution measuring

instrument, PACIFIC SCIENTIFIC Company).

Water 180 parts by weight
Polyoxyalkylene alkylpropenylphenyl 1.0 part by weight
ether sulfuric ester salt

Polyoxyethylene nonylphenylether 1.0 part by weight
Methyl methacrylate 10 parts by weight
Methacrylic 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 Example 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 Table 1.
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Table 1
Production Examples
1 2 3 4 5 6 7 8
I Methyl methacrylate 13 - 20 - - 10 10 13
=]
2 Butylacrylate - 01 - - 5 - - -
o
o
E 2-Ethylhexy! acrylate - - 15 - 5 - - -
O
Methacrylic acid 3 - 4 - 5 5 5 3
o Styrene v 79 |424| 20 | - - | 45 | 46 | 79
@ k=
g g a-Methylstyrene - - - 32 | 30 | 32 | 32 -
Q. a
g E Cyclohexyi acrylate - - 30 | 33 375 - - -
b (@)
§ Cyclohexyal methacrylate - 50 - 33 - - - -
§ | ¢ Vinyltriethoxysilane 2 2 1 - 7 3 3 2
g |89
é g € | 3-Methacryloxypropyltriethoxysila- - 3 - 0.5 8 - - -
3 © ne
E Alkylallyi sulfosuccinate Na - - 1
5 Polyoxyalkylene 1
= alkylpropenylphenyl ether sulfuric B B
< ester salt
§ aSulfo-e-(1-((nonylphenoxy)meth
- 1 -
9 yl-2-(2-propenyloxy)ethoxy-poly
E (oxy-1,2-ethanediyl)ammonium
o]
O salt
Polyoxyethylene nonylphenylether 1 - -
Vinyl ether ethoxylate (ethylene
oxtde. 50 mol) ) 1 i
Alkyallylsulfosuccinate, Na 2 - - 05 - 1 - 1
= Polyoxyalkylene 1 ’
@ alkylpropenylphenyl ether sulfuric B B B B " )
2 < ester salt
& + aSulfo-e-(1-((nonylphenoxy)meth ) 1 ) ) ) ; 1 }
B 2 yl-2-(2-propenyloxy)ethoxy-poly
o g (oxy-1,2-ethanediyl)ammonium
o g salt
ko) O
] 3 Polyoxyethylene nonylphenylether - - - - 05 - - -
B e Vinyl ether ethoxylate (ethylene 0 ’
5 ®© oxide. 50 mol) B - ~ 4 B ) -
& &
2 g Styrene sulfonate, Na 1 05 1 0505 1 1 1 1
E gl Non-radically polymerizable emulsifier
w = Triisobutylphenol ether sulfonate Na, - - 0.5 ) - 1 - -
Mean particle diameter (nm) 35 50 60 45 45 60 50 80
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Comparative Production Example 1
A polymerization vessel was charged with 380 parts by weight of water, 2.0 parts by
weight of a sodium alkylallyisulfosuccinate 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 polymernzation
. reaction. At the same time, 97 parts by weight of a monomer mixture previously
prepared from 2.0 parts by weight of vinyltriethoxysilane, 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 allowed 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 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 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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weight of

a-sulfo-o-(1-nonylphenoxy)methyl-2-(2-propenyloxy)ethoxy-poly(oxy-1,2-ethanediyl)
ammonium salt and 1.0 part by weight of a polyoxyethylene nonylphenol ether, stirred
to dissolve these 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, an emulsifiedI monomer composition as shown below previously prepared
was added dropwise ove; 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 9. The mean particle diameter of
the resulting synthetic resin emulsion was about 100 nm as measured 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 nonylphenyl ether 1.0 parts by weight
Methyl methacrylate 10 parts by weight
Methacrylic acid 5 parts by weight
Styrene 50 parts by weight
a-Methyt styrene 32 parts by weight
Vinyitriethoxysilane 3 parts by weight
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E) aSulfo-o-(1-((nonylphenoxy)meth 1
S yl-2-(2-propenyloxy)ethoxy-poly )
£ {oxy-1,2-ethanediyl)ammonium
S salt
Polyoxyethylene nonylphenylether 1 -
Vinyi ether ethoxylate (ethyfene 4
oxide. 50 mol) -
Alkyallylsulfosuccinate, Na 2 - 2 02 - -
& Polyoxyalkylene 1 1 2
@ alkylpropenylphenyl ether sulfuric - h B
g < ester salt
5 « oSutfo-o-(1-((nonylphenoxy)meth 1 )
B o yl-2-(2-propenyloxy)ethoxy-poly ) ) ) )
g e (oxy-1,2-ethanediyl)Jammonium
e g salt
E —] © Polyoxyethylene nonylphenylether - 05 - 1 -
T2 Vinyl ether ethoxylate (ethylene 1
é g oxide: 50 mol) - } } 3
":g 2‘ Styrene sulfonate, Na 1 1 1 02 - 1
E gj Non-radically polymerizable emulsifier
W — Trusobutylphenol ether sulfonate Na - - 0.2 - 1
Mean particle diameter (nm) 45 50 *1) *1) 100 50

*1): Large amount of agglomerate formed
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T&PI0N & ()- f 10 & ()- 310 & ()- " '10%& ()- 109 & ()-
“109% & () - MNcdef ghpT84ovla$e! 108 & ()- a%e! 108 & ()- a$e! 108 & () -
0a$e! 108 & ()- a%e! 10N & ()- " a%e!l0W& ()- a%e! 10N & ()-
hi j knogl L, 84a$e! 108 & ()- a%e!10%B & ()- a%e!10%B & ()- a%e!10W& ()- ;c
1}sd! a%e! 108 & ()- qsuwyzC 8a%e! 108 & ()- ;c 1}sd!a$e! 10% & () -
af$e! 10%&infple 1 a%e! 108 & ()- a$e! 10U & ()- tX<a$e! 10% &ase! 109 & () -
a%e! 108 & ()- a%e! 10 & ()-

100 parts of the synthetic resin emulsion 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 following scales.

©: 30 or more
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vas$e! 104 & ()- ea$e! 104 & ()- as$e! 109 & () -
dDSage! 109 & ()- a$e! 109 & ()- a$e! 10% & () -

a%e! 108 & ()- ;c 1}sd! _#;c 1}sd!a%$e! 10% & () -
a$e! 10% & ()- a$e! 108 & ()- a%$e!10% & ()- |P4ac

a$e! 104 & ()- ea$e! 1048 & ()- as$e! 10% & () -

ase! 104 & ()- | Pd4c

O: 20 or more and less than 30
A 10 or more and less than 20

X:10 or less

age! 10% & () -
ase! 10% & () -

ase! 109 & () -
1} sda$e! 109 & () -

age! 10% & () -

age! 10% & () -

Printability: Ink jet printing (ISO/JIS-SCID JIS X9201-1995: N3) was conducted on an

ink jet printer PM-900C manufactured by Seiko Epson Corporation, and the printability

was evaluated visually.
t,

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
?{'(‘)g's‘;':r’;s”;;d ProE 1 | ProE2 | ProE.3 | ProE4 | ProE5 | ProE6 | PoE7 | ProE 8
weight)
Amount of
colloidal silica 300 300 500 10 100 500 300 900
White paper O O O © © O O O
glossiness
Printability © © © O O © © ©

Pro E = Production Example

Comparative Example 1

Without any composite formation with colloidal silica, a coating composition was

prepared from 100 parts by weight, based on the nonvolatile content, of the synthetic

resin emulsion 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
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1} sda$e! 108 & ()- a$e!10NB & ()- ea$e!l0B& ()- ;c 1}sdl a$e! 109 & () -
a$e! 109 & ()- t84c 1}sd;c 1}sdla$e! 10% & ()- a$e! 10% & ()-

a$e! 109 & ()- a$e! 104 & ()- a%$e!10% & ()- _?4c 1}sd; a$e! 10% & () -
a$e! 10 & ()- a$e! 1098 & ()- a%$e!10% & ()- a$e! 10% & ()- a$e! 10% & ()-
()*gK/ 4c a$e! 1098 & () -

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. The releasing from the cast

drum was not good.

',
Comparative Example 2
100 parts by weight of the synthetic resin emuision from Production Example 1 were
combined with 1500 parts by weight of colloidal silica, based on the respective
nonvolatile contents in each case, 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.

An ink 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 synthetic 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 nonvolatile 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

38



$a%e!l 108 & ()- a%e!10%W & ()- ;c 1}sdla$el 108 & ()- a$e!10% & () -

*4+ -./0t84c as$e!;c 1}sd'a$e! 108 & ()- 1la$e! 1048 & ()- a$e!10% & ()-

a$e! 10% & ()- a$e! 108 & ()- O<@BDFM ?4c a$e!; a$e! 1048 & ()- a$e! 10% & () -
a$e! 10% & ()- a$e! 104 & ()- a%$e!10% & ()- a$e! 10% & ()- MNOPZcdl LO4c
a%e! 10 & ()- ea$e! 10N & ()- a%e!l0W& ()- ;c 1}sdlase! 1098 & ()-

agent.

An ink 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 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 Examples

1 2 3 4 5 6 7
Synthetic resin
emulsion used
(100 parts by ProE1 | Pro.E.1 | Pro.E 1 C1 c2 Cc5 C.b6
welght)
Amount of
colloidal sitica 0 1500 300 500 500 500 300
White paper Not X Gelled
glossiness releasab X X during O A
; le from X formulation

Printability drum A A X AN

Pro E = Production Example
C. = Comparative Example

The absence of any colloidal silica causes a problem in the productivity, such 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 difficult to prepare a coating composition
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CLAIMS

1. A coating composition for 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, in the presence of (A) an emulsifier
containing a radically polymerizable emulsifier having sulfonic acid groups,
emulsion-polymerizing (é) an unsaturated monomer having silyl groups and (C) an
unsaturated monomer having six-membaered rings as side chains and, optionally, (D)

another radically polymerizable unsaturated monomer which is copolymerizable with

(B) and (C).

2. A coating composition for an ink jet recording medium as claimed in claim 1,
which comprises a synthetic resin emulsion obtained through said
emulsion-polymerization using, 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), 69 to 98% by
weight of (C) and 0 to 39 % by weight of (D).

3. A coating composition for an ink jet recording medium as claimed in claim 1
or 2, wherein (C) is at least one monomer selected from styrene, a-methylstyrene,

cyclohexylacrylate and cyclohexylmethacrylate.

4, A coating composition for an ink jet recording medium as claimed in any one
of claims 1 to 3, wherein (D) is an alkyl (meth)acrylate and an unsaturated carboxylic

acid.

5. A coating composition for an ink jet recording medium as claimed in any one
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of claims 1 to 6, wherein the amount of colloidal silica incorporated is 10 to 900 % by

weight relative to the synthetic resin emulsion based on the nonvolatile content.

8. An ink jet recording medium, wherein an ink fixation layer or layers
comprising a pigment, a binder and a cationic ink fixation agent is or are provided on
either or both sides of a recording medium substrate, and a coating composition for
an ink jet recording medium as claimed in any one of claims 1 to 7 is then applied

onto the ink fixation layers or onto either one of the layers.
9. An ink jet recording medium, wherein a coating composition for an ink jet

recording medium as claimed in any one of claims 1 to 7 is applied onto a substrate

which, in the inside, contains a pigment and a cationic fixation agent.
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