DESCRI PTI ON AQUEQUS EMULSI ON RESI N COMPCSI TI ON AND COATI NG MATERI ALS

CONTAI NI NG SAMVE TECHNI CAL FI ELD [ 0001] The present invention rel ates
to an aqueous enul sion resin conposition and coating materials containing
same. BACKGROUND ART [ 0002] Bui | dings and structures are coated with

coating ma.erial excel aenti nweat her resistance and stain :resistance so that
the beautiful appearances thereof can be naintai ned, Aqueous enulsion resin
conposi tions obtained by erul sion pol ynerization of an unsaturated nononer
conposition containing 0. 1 to 2 BMESERIPAIGN| ane coupling agent in the

presence Rbuﬁ?g?tF%ﬁﬂbEBﬁyﬁhbg@?cgﬁﬁgﬁﬁﬁﬁoﬁ?§k69c6A$PNé %ﬁ?ﬁﬁ&ﬁﬁéb'e al koxy

groups or a sate there oxysi l'ane comnpoun aving four

hydr ol yzaBPETALNENG| SBBups or a hydrol ysate thereof, and a nonionic
conpound having an OHterm nated pol yal kyl ene glycol chain at a specific
rati o have_been Rrogosed, (For exanple, see Patent Literature 1.) The
aqueous emtFENSfRAbe FﬁLBonpositions are excellent in weather resistance and
stain resigsbange, but do not have sufficient inng-termstorage stability.

0003] [Patent }j 1] J Pat ent lication Laid-Open No.
2008 120004 SUVRR CF T TRVRNRT G *ECHRT A PROEREITT DG 11 o

resin composition and coating materials containing same.

BACKGROUND ART
[0002]

Buildings and structures are coated with coating
materials excellent in weather resistance and stain resistance
so that the beautiful appearances thereof can be maintained.
Aqueous emulsion resin compositions obtained by emulsion
polymerization of an unsaturated monomer composition
containing 0.1 to 2wt®% of a silane coupling agent in the presence
of an alkylalkoxysilane compound having 1 to 3 hydrolyzable
alkoxy groups or a hydrolysate thereof, an alkoxysilane
compound having four hydrolyzable alkoxyl groups or a
hydrolysate thereof, and a nonionic compound having an
OH-terminated polyalkylene glycol chain at a specific ratio
have been proposed. (For example, see Patent Literature 1.)
The aqueous emulsion resin compositions are excellent in
weather resistance and stain resistance, but do not have
sufficient long-term storage stability.

[0003]
[Patent Literature 1] Japanese Patent Application Laid-Open No.
2008-120904

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
[0004]
Therefore, the problem to be solved by the present
invention is to provide an aqueous emulsion resin composition

with excellent weather resistance, stain resistance, and



Therefore, the problemto be solved by the present invention is to provide
an aqueous enul sion resin conposition with excellent weather resistance,
stain resistance, and |ong-termstorage stability and coating materials
cont ai ni ng sane. SOLUTI ON TO PROBLEM [ 0005] As a result of keen
study, the inventors of the present application found that an aqueous
enmul sion resin conposition obtained by emul sion pol ynerization of an
unsat urat ed nononer conposition having a specific constitution in the
presence bdbna-speniftcerage fac@iiti v tandexoeltiegt mhbagiads nooh babmgeng
stability ag.well as weather resistance and stain resistance to conplete
t he present I nvention. Nanmely, the present invention relates to an
aqueous emul sion resin conposition obtained by erul sion pol ynerization of

an unsat uggt,gdIeRNeEeLRE68NE®SI tion conprising (A) v-nethacryl oxypropyl
trimethoxysilane, (B) cycl ohexyl nethacrylate, and (C) at |east one

unsat ur at E#°#dhoner selected fromthe group consi sting of nethyl

met hacryl ate, lagy rfgmilt) aer yéahes andy 2-tidyilbk@ntlors of the present
Ollethjac%égfteigathe rgﬁiqég of a freelfadhpﬁl.r%aggige sgﬁfggt€ng
wherei n t AP THERE TP At 23 RdnoET CoRTES SR mEsREaMNECE1E TO"R b6 St (A)
y- met hacrgboxypedpyy emuiliséonorydyinanézahdofSof @n/Eneat¥ete@dBloryedohexyl
met hacryl gt OMMQ%% glgEEQI%fQE J!;lESWF/EM&Q\L{ Q%%G%resence Jpe

present invention can provi n aqueous_erul sion resin conposition
excel | entavweRepefi¢ eSPEfantaNt svhin e¥sestiantel ORAUt ¢ HRGEERFIISL or age

stabi it ys+ HESCRPT N R HEE eMBHAMENES s[t@8@ 4] and stain resistance
to complete the present invention.

Namely, the present invention relates to an agueous
emulsion resin composition obtained by emulsion polymerization
of an unsaturated monomer composition comprising (A)
yv-methacryloxypropyl trimethoxysilane, (B) cyclohexyl
methacrylate, and (C) at least one unsaturated monomer selected
from the group consisting of methyl methacrylate, butyl
(meth)acrylate and 2-ethylhexyl (meth)acrylate in the presence
of a free-radical reactive surfactant, wherein the unsaturated
monomer composition contains 0.1 to 2 wt?% of (A)
yv-methacryloxypropyl trimethoxysilane and 25 to 75 wt®% of (B)
cyclohexyl methacrylate.

ADVANTAGEOUS EFFECTS OF THE INVENTION
[0006]

The present invention can provide an aqueous emulsion
resin composition excellent weather resistance, stain

resistance, and long-term storage stability.

DESCRIPTION OF THE EMBODIMENTS
[0007]
The present invention will be explained in detail below.
The agqueous emulsion resin composition of the present
invention is obtained by emulsion polymerization of an

unsaturated monomer composition comprising as essential



The present invention will be explained in detail bel ow The aqueous
emul sion resin conposition of the present invention is obtained by enul sion
pol ymeri zati on of an unsaturated nonomer conposition conprising as
essential conponents y-nethacryl oxypropyl trimethoxysilane as conponent
(A), cycl ohexyl nethacryl ate as conponent (.0), and at |east one unsaturated
nononmer selected fromthe group consisting of nmethyl nethacryl ate, butyl
(meth)acrylate and 2-ethyl hoxyl (nmeth)acrylate as conponent (C) in the
presence ofmponénee-\r-aditdalcnyéactyipropylr fatnatiioxNeot Llarg psweenperent

resi st ancep ANd ARl HAShSLAREEy Pt e A BohBBAshe! (B 5! 8haGA: 3LAUL! iy can be

significantly i1"'ncreased, e synergistic action of these conponents
(A) to (COnsateretpdcBenemenvept¢ercd|Hoes)the group consisting of

- Met hacr yhexypl opyth&EFRPLAOXY SHLBJE Afie ERIROPETE td Andas- d tHEEndwiglr ol yzabl e
al koxyl groups and one unsaturated gr y and_can inpart excellent weather
resi st anc %ﬁ?ﬁ%‘fﬁ? aF"és?%t%?fE%orﬂ%n?hg gqﬂéome ng'?rb?far i%h conposition

of the preseatradveal irerctdve sdurfdstdmigh Selif exlpselaithkirnge g operde es.

y- Met hacr tr.i XY Skl i-S..cont ai Ny, j ] anmount
R e b e e
conposi t i lod. signifecannteninafeasatet WAty yHookper epper ot heehaxyseh ofe i s

l'ess than:Qede Whnp YL PET (X PSEST AL AN ST MO &S STANCEI G & decreased.
If it is nore than 2 wtt, polynerization stability and filmformng

properti eE0%0 %] decreased, [0009] Cycl ohexyl netbacryl ate as
conmponent (B) caMd ety Ty o pyeiad thigde tastynd dNate and cdndidhdm@si(@)ance to

th | si iti f th t ign.

Oycl ohexyto et RERr T G 61T S G EnPdrRey LRt SPyoT BA K HDONE o™ 2P

to75wt % quefermablyp@bt texd@l it i wed tizgetinses Us tdmck rombneraigonposi tion. | f
the contepls ol £YCl opexyl, LACL VRl i Sn ! fééjrxg hﬁ}nﬁ?ogsi"éfbn t

resi stance and stain resistance are decreased. _nore than wt %
pol yner i ZRESRN 5t HBVER Eiomnddye | be fb¥ i o r opbF 1 ¢e2s Bk e ldetd eased. [ 0010]
mononer selgsdedidsom the group consisting of nethyl nmethacrylate, butyl

(nmeth)acryl ate, and 2-ethyl hexyl (nmeth)acry/ate. Conponent (C can mainly
i npart weat her ¥ e%tafic %éﬁ%?@%ﬁ@}%ﬁ&l%%ﬁ he’ ﬁﬂ]@@tﬁ')eélrml si on
resin conposéii ol of irhenpeesent bAvenliom.2 wty, preferably 0.2 to 1
wt% in the unsaturated monomer composition. If the content of
yv-methacryloxypropyl trimethoxysilane is less than 0.1 wt%,
weather resistance and stain resistance are decreased. If it
is more than 2 wt%, polymerization stability and film-forming
properties are decreased.
[0009]

Cyclohexyl methacrylate as component (B) can impart
mainly weather resistance and stain resistance to the aqueous
emulsion resin composition of the present invention.

Cyclohexyl methacrylate is contained essentially in an
amount of 25 to 75 wt%, preferably 25 to 70 wt% in the unsaturated
monomer composition. If the content of cyclohexyl
methacrylate is less than 25 wt?%, weather resistance and stain
resistance are decreased. If it is more than 75 wt#%,
polymerization stability and film-forming properties are
decreased.

[0010]

The unsaturated monomer as component (C) is at least one



Conmponent (C) is preferably contained in an amount of 30 to 70 wt %, nore
preferably 35 to 68 wt% i n the unsaturated nononmer conposition. E0011]

Vari ous unsaturated nononers ot her than conponents (A to (C may be
contained in the unsaturated nonomer conposition such that the effects of
the present. invention are not reduced. These unsaturated nononers include
(meth)acryl ates having a |inear, branched, orcyclical kylchainmthl.to 18
carbon atons such as nethyl acrylate, ethyl. (rneth)acrylate, iso-butyl
(et h) acrybadrert eelebﬂégl ffomt hhacyybap econs':‘:d;t)heg(yéf acetyhat e, | auryl

(mat i) acrybeheerSLEBLY | nLETL MIACEY) BbEy, 200 | SOhOs LRIy ACT Y at &
aromatic as’s ne, p- net hyl styrene,
and et hyl (/mﬁyh)benzénee hetammsoyari i c(Cv)| rwstn mmdwnd@pam wggither

vinyl pyr r95b§99§anY£{{d’>§)ﬁ@ffVIre(;'ffgttg)légrVJ) 6\Elrf'es aﬁ'ﬁ%@u@seﬁui%ﬁBHxﬂ@éﬂ'yl
(meth)acrylate and roxypropyl (nmeth)acrylate; polyal kyl ene glycol.

(et h) acr yPEPRSI EHeR ‘éé E?ﬁyPE%%e’@Fy%%Ye?%‘?%) acryl ate and butyl ene gl ycol
(net h) acryi at e; cahgyh it r(@)( metﬁt&@ﬁéfémps:osmhn@ﬁ N Nurl iRty 8l et hyl

Compounds & 1o B DPRGIEHORARREY OF A 6 GHGPANE b Ry B aheOR et

versati ¢ acmpogihybn(trade nane) nonool efin conpounds such as et hyl ene,
propylene gyiylene and i sobutyl ene; conjugated diol efin conpounds such as
butadlene I eoprene, and chl oroprene; a, 3-unsaturated nono- or dicarboxylic
aci ds such as é%¢@4¢ﬁﬁaﬂﬂﬁﬁtqﬁﬁﬂﬁﬁnWQQQEﬁﬁﬁ @therotbanccempeanertsr&bnic

acid_ itagonic Cagkds 88 #itadfdd inMhe er%aﬁtﬂméﬁédjﬁonéﬁérféﬁmﬁd)&l@férd
carboxyl group-containi ng vinyl conpounds such as.non dr ox

(et h) acr% Pl N5t HBPaet%tg i ChohohypdEseydr bﬁyFnFﬁB’E‘rﬁ%%Wl ‘b‘%a‘i‘at e;
am nei m derl@g@ul@nmﬁmmmcmgndm@yérgomum Steth pscily la tle d rhamirt‘gllaam ne
nmet hacr ylim \g n¥llc yiam]ge cQIpounc sl chh as. 3,lciytl opét r| e ang m

met hacryl hindall e; a, etcf*l FER; caIEil Lnsataral’ oun Cont at it ng an
am de or swbistéas unedhnhi @I@rxgl@t@ s@rbhwhs(mwelnhaw%mn d&;o butyl

N- et hyl aﬁﬁ%ﬁﬁ%é‘ﬁyl&ké\" di ha/&t§fezrhé@f9ya ges , 381 onexy1

N, N- di met am nopr opyl * (net h) aciyi am de; " carbonyl " grooup- cont ai ni ng

0, p- et hyl W%Jaﬁ% Lﬂr@aﬂﬂr dredrd@frouids sgcRagy latrot) acrulater gl
acryl am desoworyy1l Mehdih ) ket-PNet e ANgrsth@ett ORENPCT ¥drdd Sun sl 10t Casac' d

group-cont ai ni ng a, Het hyl enj cal | y unsat ed co ound
Rl 181 SE IRE T G SR o Rl At e S Tt e e e AR AR
gr oup- corbex neme; ljhetmmycellab\smjabreompmkn@s such as

unsat ur at o GTE oM e T DR S MR LA Rl en cally

1,2,2,6, &MWG}]V]YM Pyplet | aigFy hethaand | 2t kydzeriV BRI coupl i ng agent s
cont ai ni Ngn&h PASA) 14 &l 8 AT PADPIARE DG Y- (Fﬁ‘émﬁ&d’fﬁa/@é§pé’ﬁch as

trimet hoxysil ane such as e/ thacr yl oxypr ocﬁyl triet oxyS| ane
vi nyl tri et ok kY Cahdl WY 35T %E $HYee; and further
i ncl ude epwwhm@tmlmi aamy]gamxpo ecrhytmm@ﬁyia/temsﬁw ad€ed conpounds such

as glycidyl acrylate clo hyl (meth)acryl ate,

gl yci dyl q\¥1 ny‘#TE I ng yc‘??ﬁl(ﬁg‘?ﬁ%‘f fae{% éand 3, 4- epoxycycl ohexv1l
(et h) ac rlidl\a{@;meﬂnthyldmmmxvmwl \(muey:h)@@mwdam@s \sm:ml &s tetrhydrepreurgls/ col

di (et h) r ) t

(nmet h) ac %i%:é d\lri\/rE %ﬁfg %{?&Q f‘ﬁ %J?eﬁr zgid(Lry teeI |?<nd
Regar di ng"%‘?ﬁ%’ﬁb&@cgﬁloﬂbntbrﬁfdﬁﬁ%@&"ﬁ)etlﬁ%‘éﬂi%ﬁlpfqm?aoa&flﬁsa?ééhc%pound
and a nuldtdpngdd | Or%&op/yre&{e CQS@%’}' e ! Nén € ONPOBINELST PI0L ; SCoRNgDEd
crosslinked or_can crosslin wi t h an, et hyl eni oal | unsat ur at ed
conpound EoMfoieht CHRA M AP %ot i 72 WY Ryere ngo%?Jp]E)‘?n% H%bonyl

gr oup- condtal oxagraie Het, iy ueriatalrat ehsahor ab e d icamoxyd ilcapedsadigh t hat
having 2 kLo ) din | BELRAUGSA AN ey cBbgofigsshl gked; Lragarbl nat ] on
wth a corrpoun especi‘a aving two or nobre t azl de groups, i.e
, a pol yairdz llﬂiecgunrpmmﬂ.sm@ﬂeas: mml madﬁhy:da@ln@eld%u@@ﬁnfmarlc

di hydr azigiena A Doty VG A Son 061 ROLY AFTHY1 Codliliad £l udi 042 ]

Further, they can be cross|inked by ad a crosslinking conmpound w t hout
free-- r adiQRANF BT SARYL r%ﬁt%leﬁw%at% q’éﬂk‘?&a%‘i’ 134t e such as

t et ramet hoxysi | ane, tetraethoxysilane, or nethyltrinmethoxysilane, a

mul ti functional epoxy conmpound such as, et hyl ene gl ycol diglycidyl ether,
pol yet hyl ene gl ycol diglycidyl ether, %cherol pol ygl yci dyl ether, or

bi sphenol A glycidyl ether or the like during or after enul sion

pol ymeri zati on as necessary. [0013] In addition, the |ogical glass
transition tenperature (hereinafter, may be referred -to as Tg) of the
unsat urat ed nononer conposition to be used preferably ranges fromO to 50C,



In the formula, W, W2, WB, ." and W represent the ratio (w% of each
unsat urated nononer to the unsaturated nononer conposition. T1, T2, T3, and
T" represent the glass transition tenperature (absolute tenperature (K)) of
a honopol ymer of each unsaturated nononer. The glass transition tenperature
of a henopol yner of each unsaturated nononer is described in Polyner Hand
Book (Second Edition, edited by J. Brandrup.E. H |Imergut) [0014]

It is essential in the present invention to use a free-radical reactive
surf act arnhohohgdnbxirpnopply(met}zaacnynlmtecmqnbmlwi sarnfif)eimide&s) and ot her

unsat ur at gd, Hﬁ”ﬁgﬁ?ﬁﬁ% YNEEABSARYs Hish biep- { afll EAlnd BRCThnifhe

sur f act an resistance and stain resistance to the
aqueous BathacvRliviie; c@rmﬂspva@ﬁd@fcwhmm@%wh Aveptrohoniakyile

free-ra. djgal mé@ﬁ&éfyfoﬂ'ﬁﬁféa”&ssf@t’ S?feﬁ’ﬁ@&'lwtm%t&fé&é@“ on as |ong
as they have free-radical react|V|t eci fic exanpl es thereof include

ADEKA. = REAZGFRPILIS Ut et it a"crl’eﬁ&ll rﬁH%ﬁ:ttJJr FIASEKATeBP p* <t i on)
SE- éON k%l%aﬂ}ljx’)&@ryf&n%@e ERn@Ohy E&ﬁﬂammbﬁﬁﬂmirﬁéﬂgg:ster ed

t rademar uf act ur Y0, SEl YAKU LTD), 135-10,

KH5, KM _ELIB glgﬂ %‘N‘H%ﬁl g S[?_Iﬁale'a%%?%a%%rrl?(%r Pnuf act ured by Sanyo
Chemi cal (rmdtﬂsiaceslamidie) cdﬂ;@myhngir@m}t_@\téxregngter ed trademarKks,

manuf act ur e %fQ, 4 4 At 1he i ke.
The am)un(% %fg?l r%%gffaéﬂégg%?ﬁ%ggﬁr ém}t)glrgtié%o (Eeipus% dis pr}'el?er ably 0.5
to 5 w % % 2peFerpertrYbanhee unstyit dtebhybnereeneonpti ¢1aprt O de used. |If

the amunicefidtee-s@tkedlc r@@f&lgﬁowré@@wﬂﬁlﬁ@ dpesi@@dylénimpﬁall t he
pol ymeri zation stabilit be reduced, t her han it 1s too

| arge, wateieprodFedro ‘i"ll S n@yChed? e?ijcﬂ:}é%l FRAFT AR ts‘? IWsenti al
for thesepfseerendi calfoeacsd vetisylémttanty tosdenaaidedl bef ore or during

el ST on POLATELIZELLON, 3%, PE-10: STUL AL Yo LSAL W gheda gononer s, Hovever

post - addi er eo S0 as art ity to the emul sion
t hat had beedH shipzetethzol ey si oh- lpw?ymph@wtml N@ohEirylate;  Furt her,

a surfactanty i"éﬂb@éx’ilfQﬁ’gdﬁﬁlté‘té@éxrla%ﬂi%%%t'aﬂng.?i@blﬂéh'togt%iflﬁéb_es above

free-radi cal” reactive surfactant |l es of a surfactant w thout

reacti vi tS9¥hads chn? be @s%tp‘?lht%‘?rﬁi%%ﬁ‘f‘ YRt dde BRTATEY G actht s such
as dodecysi 5ok L&B@Iﬁ@@@ﬂﬁ@wﬁa&mx@od@ Wbaﬁﬁﬂhﬂ@dsykf)ﬁbeotkﬁ@fﬂ oni ¢

fact ant h / I t h d t byl
onyl phoryi o et CETTE VR T BLt G OLe CheRY SEL ol yToet 19t hyl ” ammoni um
brom de a\ndnématqiymarypjwpmmmoxheslmndeanphm]bt:’rx:e’smmxmibﬁmes such as
| auryl beg % £ ég%”:ﬁ@&ﬁ@n@%étﬂ‘b%fgyilé ACTL YUY PBYe PO d;?&'rrg?&'e bef ore or

during emil sion ymer'i zat | 0 as enu Slfi/ unsat ur at e noners or
post - addi @RV t e e fCort 2l 1 R@ d sb-aBh Y ber gtk ty stRpitvX¥3ted the enul sion

that had hagioembd esi@d 49 @My shpn (ROt BEHZRAEON. [0016]
3,4-epoxycyclohexylmethyl (meth)acrylate, glycidyl wvinyl

ether, glycidyl (meth)allyl ether, and 3, 4-epoxycyclohexyl
(meth)acrylate; multifunctional vinyl compounds such as
ethylene glycol di(meth)acrylate, trimethylolpropane
tri(meth)acrylate, allyl (meth)acrylate, divinylbenzene, and
diallyl phthalate, and the like. Regarding an epoxy
group-containing o, pf-ethylenically unsaturated compound and a
multifunctional vinyl compound, the compounds per se can be
crosslinked or can be crosslinked with an ethylenically
unsaturated compound component having an active hydrogen group
or a carbonyl group-containing o, p-ethylenically unsaturated
compound (especially that having a keto group) is introduced

and they are crosslinked in combination with a compound,



In addition, polynerization initiators that can be used in emnul sion

pol yneri zation include persulf ate-based initiators such as potassium
persul ftte and anmoni um persulf ate; water-soluble azo- type initiators
such as 2, 2 ' - az obis ( 2 -nethyl propionam .dine ) dihydrochloride ;
organi ¢ peroxides such as t -butyl hydroperoxide and cunene hydroperoxide ;
hydr ogen peroxi de and the |ike These initiators nay be used alone or in
conbi nation of two or nore thereof. In general, the anmount of

pol ynmeri zaspeoniahlyi ehat Havireg used dis ndrk hydrawtiewgthupespeceé.tcat he
unsat ur at e_us 0 r e du
cing. a8§%9H9§9§£188”g8§%5h§8 £€CQ e§9%%§% ?%%%&raz ynbr%%éé%%%?
|n|t|atorélhmdgﬁniéeonaébpyﬂeﬂlhﬁﬂr@nlés n@@eB@hY@GthEGéhY@ﬂm@i¢@-agents

i ncl ude rpngQPg or gani ¢ conpounds such as ascorbic acid, tartaric acid,
citric acid, glucose, and fornmal dehyde sul foxylate nmetal salts reducing

i nor gani ¢ compoliHEEN&Tic FPEY SHRIiPEnTFRT DELMKe Ay addbuy gneERs s+ HKIRSdi um

bl sul f iteompanfdsadinbutnetedl saditdereanditheyl, ifker dhempreynin #fkyeduci ng
agent to beluse % Re apg ﬁgrla EI%%de erm ned_such that. ihe ef fects of

the presefit~iHvent FoR wolll PBENYBEN LA BPBTARTFOXYSIang n Qi ti on,
a chain tmenhfbtragenhongglbeneseﬂmumteﬁuhstmnnpmhmnﬁqrzamponndssm@messary.
Exanpl es u

ort dodenyl S shE DELERL PAPRL oo L BP1 Con e CORBEY LRy £800 01 gco% ate | 2-
nercaptoe@hghbph@YéaﬁﬂvvioﬂLmﬂa§OécPGlYahﬁCPﬁ§lI¢Rkﬁrﬁﬁé?hﬁﬁ enef Zhain

transfer ﬂf@idfr? @E’hé‘ﬁeérn@ﬂebf:.]@@D&@Piﬁ?"§J:Yafj€é§ré‘ﬂ1@§91§ﬁmh that the
effects o resent invention would be reduced. [0019]

Enul si on B%%¥ﬂ%??%%¥+%ﬁ % TRESPPE5eNt invention is generally perforned
under tenpeoasure conditions of about 5C to about 100 C, preferably about

50 Cto 90 C. The Qﬁ§ctlon ti ) {Egl t'<ﬂ%§g'ggéiggt§9 and .can be
appropriately c angedl %ased on e A of eac conponeﬂF’coHialned t he

reacti on t(keepeiatfiter, andytbe reﬁerr@QOQ@]as Tg) oStdlhe | wryattawmatbedi npart ed
to the aqueolse £EhBiod i %%E‘o%%”{ﬁ@é%‘dr%'%e%b%dfé‘ﬂgé@ 30ty Qo Hese to the

aqueous enul sion resin conmposition obtained after enulsion polynerization
t 0 neut r afP2eleeRipHrrgaeadiiodueh bliesk ingeo piFFddEivesi yn sy rEqcasand

i ncreasi ngi 1hersuhfRgeprepestits. chatga ofiddie Jilsy®irar@@naicyl acids that
can be used i nclude acetic acid, lactic acid,
mperature in the present invention 15 a value calculated using
the formulae below.

1/Tg(K)=W1/T1+ Wy/To+ W3/T3+.. Wy/Ty

Tg(° C)=Tg(K)-273

In the formula, W,, W,, W3, .. and W, represent the ratio
(wt%) of each unsaturated monomer to the unsaturated monomer
composition. T;, T,, T3, ..and T, represent the glass transition
temperature (absolute temperature (K)) of a homopolymer of each
unsaturated monomer. The glass transition temperature of a
homopolymer of each unsaturated monomer is described in Polymer
Hand Book (Second Edition, edited by J. Brandrup-E.H.
Immergut).

[0014]

It is essential in the present invention to use a
free-radical reactive surfactant in emulsion polymerization of
components (A) to (C) and other unsaturated monomers added as
necessary. The free-radical reactive surfactant can mainly

impart weather resistance and stain resistance to the aqueous



hydrochl ori c acid, phosphoric acid, sulfuric acid, and the like. In

addi tion, general bases that can be used include am ne conpounds such as
triethylam ne, amoni a, di et hanol am ne di et hyl am noet hanol and. al kal i,
nmet al hydr oxi des such as potassi um hydroxi de, sodi um hydroxi de, and |ithium
hydroxi de. [ 0021 ] The coating materials of the present invention
contain the above aqueous enul sion resin conposition. A thickening agent,

an antifoam ng agent a pignment (an extender, a color pignent, a holl ow

bal | oon, emﬁhéiﬁﬁlrbﬁlmiebmpbgﬂﬁﬂbn afdthdepteske)t , imvehspet Si Agpyagent, a

Wetting agenl. el LoNt - SLabLlLzge e al LELAYLOIEL B0SRIDB(nof: BT eoervat [ ve

, an anti ria agen optional added to the
coating nhimitatiof @helpmes@ﬂtthWeMV@nfrémer@mahgrmmV?ahs of the

present 'syg{aif@e Qﬁé{mﬁfeé's‘éﬂe@éofaiﬁé’i‘édéoﬁétm KB SOAR! Broyifdr &Seq

architectural palnt ermal barrier coating materials, heat-insulating

coati ng n‘ﬁ?%@?‘&#%k SRR RS friest PH| ADFRA COTRNTG a os SEr 84N - ne 1t g
coati ng n®k ey alsk-3anNtemDrd AERCBAL i 4101 ABUERORI (e dilk tRAGE t PAdemdrek €0at i ng

material s of the, present ingv Lo d_ for erials._t an be
coat ed, m?’%‘?%?)ﬁbg ?3%%8?*2:?%?&?‘?‘5%&%3Y§§%aﬁ{’cs,L o h%éipi'@'ﬁ“he

coati ng tKiehho quend hEL B ONOL s ( negisteré@dtrademarks Theapubseniredvignt i on
Wil e ere Eﬁﬁﬁ {.‘9@% Ative
exanpl es g%@él%%a l%ragefe 1il‘sets¥\io%§ E%E Irbs%:aozn&sgo tal nc%:i[ ﬁp(?% anpl es and
t he Conpateademarkanmpiaas: fgerta1ramhbyafdd dsyrndva tietthod §Ddé8ér i Bed Hel ow.

[00231 (dp-Ps@pestsesnof 180 aqueous emul sion resin conposition (1-1)
Nonvol ati | e conponent s An agueous emul sion resin corrg(gm ti on. whose

wei ght had been'HMea80H8E M rdri- 49310572 bl Vo RETAEGT RS tROEVESE t he
wei ght ofig e§fdﬂ@r@$1¢ro eyaper atwon. wiltie réespect V\ta/otloé moswohedtd®

conponent s was ca cu d bsdont i tJal adthe t of
the resi i 4FTers %E?L %a{]ﬁ slé(%sﬁ%?/a St her(\allesjé%5| %Pof an

aqueous emeictive rsevs:lfractt(amtosmba)nsnaasmgsmle@llht t28atyBeriprtisi ng a
BM t ype Véé&@fﬂ Srlbeg)re%léced OnTJ?l% chg% hfam% 2Eaqups ec%l PApge resin

conpos i on was usin (1-4) M'nimumfilmform ng
t enper at LW%t‘?ﬁePJé@%’éfR”é‘PQeﬁﬁye%em@%f‘é? r’é‘%ld‘#%e%s @ap)lcally, IFES wer e

deter m negs#shifa B £6YI €8 §OT £ ABASHAE1\Ga hedd a gt askk esibr b ot and fid mad or ni ng
tenperature, |ln addition, the MFT of an i%eous gmjl sion resin :g osition

whi ch had?$desh PPELEeAT BHELPE SN TRIhPRIVASTHAREF AP RSP (F O FRY manner .
[0024] (@) sdvataaéd anomsméon(- tHywawsiror ages tstaatiiiltiiton thereof is

allowed so as to impart stability to the emulsion that had been
subjected to emulsion polymerization.
[0015]

Further, a surfactant without reactivity may be used in
combination with the above free-radical reactive surfactant.
Examples of a surfactant without reactivity that can be used
in combination include anionic surfactants such as dodecyl
sodium benzene sulfonate and dodecyl sodium sulfate; nonionic
surfactants such as polyoxyethylene lauryl ether and
polyoxyethylene nonylphenyl ether; cationic surfactants such
as cetyl trimethyl ammonium bromide and lauryl pyridinium
chloride; and amphoteric surfactants such as lauryl betaine.
These surfactants without reactivity may be added before or
during emulsion polymerization so as to emulsify unsaturated
monomers or post-addition thereof is allowed so as to impart

stability to the emulsion that had been subjected to emulsion



The change rate of MFT was cal cul ated, based on the initial MT of the
aqueous enul sion resin conposition and the MFT of the aqueous emnul sion
resin conposition which had been | eft, said M-Ts havi ng been determ ned as
in (1-4). It was evaluated in accordance with eval uati on standards bel ow.

0: The change rate of MFT is 10%or |less. X: The change rate of MFT is nore
than 10% [0025] (3) Evaluation on weather resistance and stain resistance
(3-1) Preparation of gloss coating materials 82.6 parts by weight
of dei oni getlymatezatOoB. part by wei ght of NATROSCL 250HR (nmanufactured by
Her cul es E{%Pgiati on) as a thickening agent, 0.2 part by weight of anmmonia
wat er as neutralizing agent, 1.1 parts by wei ght of AMORDEN FS-14D

(manuf act ured bin Raiddet iCmenpedymendastipnConitiatiory Hwmta coneberyzedve, 4.2

parts by ygi &%19101?%@1%&1&5@%3%&'1@&%b%EMﬁ@E@%é‘éé&”) as a

di spersing agent, 1.1 parts R 371 (manufactured by

by_wei ght
SAN NOPCGLRH MSagualh afit PP bARF HYM ARRTEUL EAES 297K (AP B wei ght  of
TI PAQUE GheSdu{ Fapaf aﬁ&tléf_fds@yubﬂs" EARASANGYO1 KA Sl Ma; )a@is2 fi tani um

oxi de werge, fed jnt iner.in this orde i.tated. at .about
2000+ prm Bt weo BT Rbzene EREPL SR Red i nShaSitiHesh B ch i ndgont 2000
rpmfor oplerdsmildes Térech ashetfrblxt]al ehyvausopetMei@el amna@ taurﬂ@(i)e nmesh Tefl on
(register b% t % gh fse@ M1l base
havi ng a Ig}g?% cont 5% gﬁ?%&%é} %ﬁ{: , %(1)%& e‘%l nt:]Il %i tani um oxi de as
a solid cowpbheheys may be usg@oaﬂ;anpsobylwgmlrﬁtwe odbtaPned meTe¢ base,

600 partStlbé/rél\@fghtIrpfgéﬂé%aQqu%ﬂ%saﬁl%hi' B8R pESMc£OAROSHAI DR fidkdd | e case
where the weight ratio of the nonvolatile conponents was 50 wtt ; in other

cases V\he\‘%bPHés‘%\%llﬁl‘ﬁ } &Pi v WiHd ﬁ%ﬁQ%FBtﬁq B SRFETETEL SRR t han
50 wtt, thenpo®inionftd hiee adsled. resin was adj usted such that 300 parts by
wei ght of M}f j'esi n was contained in each conposition, based on the weight
of nonvolga e’ conponents), a parts by weight of CS-12 (nmanufactured by
Chi os Cor por at iBmmtlesr a reidueingr apagt ageit beauseVE'agathed X6 h, thask one

part by ?&E;aﬁ?ﬂzé%ﬁ'\gn%é‘@s({%%@féi%ﬁdpbym%@érp oygation) as a

Vi scosi t ler were fed Into another container” and were agitated at
about 2000P¢HTFTEY - 1G'hﬁsrﬂ1tr@§31’t§»‘§1r’rﬁg a@eﬁﬁaf’omrsc&é%de TeCiNge OR%NdCe was

filtered ywhpodids nasdh Taf latdrad sicaed thi-adener ki apsbitpiebi@id, 955
e by S e T8 s A L e s 0
speci fi ¢ Jiavgdryi otolmpbanidsmwxti de dwiihen th2oantifahe, Speldivin cuhfiave [y of
the aqueoyss SIS F18% NanGURLSIH 1R RE £ +d);- ah Q4R 1ike. The
amount of reducing agent to be used may be appropriately
determined such that the effects of the present invention would
not be reduced.
[0018]
In addition, a chain transfer agent may be used in emulsion
polymerization as necessary. Examples of chain transfer
agents include n-dodecylmercaptan, tert-dodecylmercaptan,
n-butylmercaptan, 2-ethylhexyl thioglycolate, 2-
mercaptoethanol, - mercaptopropionic acid, and the like. The
amount of chain transfer agent to be used may be appropriately
determined such that the effects of the present invention would
not be reduced.
[0019]
Emulsion polymerization in the present invention is

generally performed under temperature conditions of about 5°C



(3-2) Preparation of coated pl ates The viscosity of the obtained
gl oss coating material was adjusted to about 800 nPa s (neasured using a
BR-type visconeter at 20 rpm at 234C) by addincj water to the coating
material _ After a flexible board that had been subjected to a sealing
treatment was sprayed with 150 g/n2 of this coating material using a
sprayer twi ce, the coated material was cured at 23C at 65%in RH for one
week to obtain a coated board. This procedural process was repeated to
prepare t¥® HaRied dpar doidtdeialy apdd27Fo° €3+3) 9eval uathonreactirat her

resi stance, . e of . 1th r ed. coat ed. boards was test.e sing a
Met al i ng VST et %C{]ega’f@uﬁlgl%&a#%ﬁﬁﬂﬁﬁﬂ%)c% T HPRNI s elié’nti on
after irrcithrgedn HagreA 0@ theeamasn deaifee@chedomponenghtombainey cltdhe est

conpri si ng. 1 Leadi at%é Lot %}pdjr& irfadiation for two mnutes
Wi t hwat er'spr ayi ng trﬁélaee clilcéf{\gs , and dlew condensation for two hours (in
t he at nmoslphe?@l at 30C, at 95%in RH and at a tenperature of the coated

board of 254C) qywiondiy iceRsvef ikshRged Ko MileabiiigoMbabhel s I\ efe pifn @ bl ack
panel tenperature of 63C,_ _hum dlt%?of 50% in RH Egnd an illum nation
r

i nt ensi t AP ASHEL I AFEL Do RBUTE LY. OIS Fe O EBP ST ARTR ™ Yated in
accor dancg st hednipso it tanstar stst dieleiv. affted i emdhel @l qssl ynedreidd taonne 70% or

. . 0 . )

e L S R Ee P e

r esi st anciemcreasing the surface electric charge of the polymer. General
acids that can be used include acetic acid, lactic acid,
hydrochloric acid, phosphoric acid, sulfuric acid, and the like.
In addition, general bases that can be used include amine
compounds such as triethylamine, ammonia, diethanolamine,
diethylaminoethanol and alkali metal hydroxides such as
potassium hydroxide, sodium hydroxide, and lithium hydroxide.
[0021]

The coating materials of the present invention contain
the above aqueous emulsion resin composition. A thickening
agent, an antifoaming agent, a pigment (an extender, a color
pigment, a hollow balloon, a thermal barrier pigment, and the
like), a dispersing agent, a wetting agent, a 1light stabilizer,
anultraviolet absorber, a preservative, an antibacterial agent,
and the like may be optionally added to the coating material
of the present invention. The coating materials of the present
invention may be used as various coating materials such as
architectural paint, thermal barrier coating materials,
heat-insulating coating materials, coating materials for
siding boards, road marking coating materials, and mortar
coating materials. In addition, the coating materials of the
present invention may be used for materials that can be coated,
i.e., paper, fibers, metal, wood, ceramics, and the like. The

coating technique therefor is not limited.

EXAMPLES
[0022]



Anot her coated board prepared was exposed to the outside atnosphere for
three nonths (Tatsuns Cty, Hyogo Prefecture, at 45a south |atitude) and
the color difference (LE) before and after the exposure was determ ned. The
stain resistance was evaluated in accordance with the standards bel ow O:
("E was less than 4. LiN, LIE was 4 or nore and less than 8 X; LE was 8

The present invention will be explained in detail, with
reference to Examples and Comparative examples. Physical
properties of the emulsions obtained in the Examples and the
Comparative examples were evaluated by the methods described
below.

[0023]
(1) Properties of an aqueous emulsion resin composition
(1-1) Nonvolatile components

An aqueous emulsion resin composition whose weight had
been measured was dried at 105°C for one hour to determine the
weight of residue after evaporation. The ratio (wt%) of
nonvolatile components was calculated, based on the initial
weight and the weight of the residue after evaporation.
(1-2) Viscosity

The viscosity of an aqueous emulsion resin composition
was measured at 23°C at 60 rpm using a BM-type viscometer.
(1-3) pH

The pH of the aqueous emulsion resin composition was
measured using a pH meter.

(1-4) Minimum film forming temperature (hereinafter, may be
referred to as MFT)

MFTs were determined using a device for measuring
heat-gradient minimum film forming temperature. 1In addition,
the MFT of an aqueous emulsion resin composition which had been
left at 50°C for one month was determined in the same manner.
[0024]

(2) Evaluation on long-term storage stability

The change rate of MFT was calculated, based on the initial
MFT of the aqueous emulsion resin composition and the MFT of
the aqueous emulsion resin composition which had been left, said
MFTs having been determined as in (1-4). It was evaluated in
accordance with evaluation standards below.

O: The change rate of MFT is 10% or less.

X : The change rate of MFT is more than 10%

[0025]

(3) Evaluation on weather resistance and stain resistance
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or nore. [0029] <Exanpl e Li 200 parts by weight of deionized
wat er and 0.2 part by wei ght of ADEKA REASOAP SR-10 (anionic reactive
surfactant, manufactured by ADEKA Corporation) were fed into a

pol ynmeri zati on apparatus equi pped with an agitator, a thernoneter, and a
reflux condenser. After the space within the device was sufficiently filled
with nitrogen, the tenperature was raised to 75:. C. A m xture of
258 parts by wei ght of deionized water, 9,8 parts by wei ght of ADEKA
REASOAP SR310) f#8paastsohyoReylbss ofoaeihy| mavéhbalyl ate, 200 parts by

wei ght of cycl ohexyl t hacr yl [, bar i ght ~eth yl
acrylate, 5 par%' %?a\%&l’gwwégﬁg Ofl %J(‘:(Ey %?(?/%rgg\é% 'r% ﬁé{ﬁé} y‘%%*@%e, and
10 parts bF WmﬁobfzSrﬁé%éma;luifgcaumdtlhdefmillﬁeﬁloemlrgitfip@d @siag a
homom xer ¢ tHESKBh R Efler en@eo PQ%&P’B sg W hnefo fh&m%wiél&a@rnﬂes' al was

added to t Inside o ynmeri zation apparatus, while the tenperature
in the pol§weFatheing aﬁﬁlaFathslvﬁérR%p‘?Ya‘t’e% of AMORDERLES-BAD part by

vve: ght of(f@ﬁ@ﬁéwﬁw?rsyltbamsta\mfmﬂ@lggdm@géﬂﬁyl@51 derod. ﬂws a

pol yneri zati on aratus to initjate p r [ reacti.on

cont i nuedpjé‘?s%’évg%‘?%r 4.'SL52 REAGEEYY W %ggl #’éﬂ% sgzgrt(WSHu(f@gtﬁf%i t he
enul si fi edAoraterpata taich B&spard&mrmaigglatgemft 2% aopesoius byowvasghtino £

persul fatg.s I y2 s over
Four hour &% REFpRaER"FhE, ChaRBEsLchpLe £y g MO B e “ver e
cool ed tmmb@ﬁ@@@n@@r@gwé (284 G 10 ppamt § yby 3vebgipares BHYPARIHHER 017 ammoni a

wat er ms(ﬁ&ﬁ@ﬁaéeuﬁga%y t@ﬁxn@tkms@ﬂ@@%nmﬂs@ﬂuem@ £ St Ofadk B§h N
conmposi tion of Exanp he I ogical Ty of the unsaturated nononer

conposi t i SR i "B&F‘nﬁleél }nﬁﬁs a soptapnsietpi Hel HPORIREF oBPA Redd hbRiE s
enul si on #€HBL ORI FhAN S aaRoholliepsr . NOrv®ndlktudre was further

agitated at about 2000 rpm for one hour. Then, the mixture was
filtered via a 120-mesh Teflon (registered trademark) mesh to
obtain 300 parts by weight of a mill base having a solid content
of 70 wt% (calculated, considering titanium oxide as a solid
component) .

300 parts by weight of the obtained mill base, 600 parts
by weight of the agueous emulsion resin composition (in the case
where the weight ratio of the nonvolatile components was 50 wt¥%;
in other cases where the weight ratio of the nonvolatile
components was other than 50 wt%, the amount of the added resin
was adjusted such that 300 parts by weight of the resin was
contained in each composition, based on the weight of
nonvolatile components), o parts by weight of CS-12
(manufactured by Chisso Corporation) as a film forming agent
(x=MFT—+5X6), and one part by weight of ADEKANOL UH-420
(manufactured by ADEKA Corporation) as a viscosity modifier
were fed into another container and were agitated at about 2000
rpm for 10 minutes using a homodisper. Then, the mixture was
filtered with 150-mesh Teflon (registered trademark) mesh to
obtain 955 parts by weight of a gloss coating material having
a solid content of 53.4 wt% and a pigment content of 15.5 vol%
(calculated, considering the specific gravity of titanium oxide

to be 4.2 and the specific gravity of the aqueous emulsion resin

11



conponents of 50.3 w% viscosity (neasured using a EMtype visconeter at
60 rpmat 23C) of 170 nPas, pH of 9.0, M-T of 47C. [0030] <Exanple 2>
The aqueous emul sion resin conmposition of Exanple 2 was obtai ned by the
sanme procedural steps as those in Exanple 1, except that an enulsified
mat eri al conprising 258 parts by wei ght of deionized water, 9.8 parts by
wei ght of ADEKA RFASQOAP SR-10, 22.5 parts by weight of nethyl nmethacryl ate,
300 parts by weight of cyclohexyl nethacrylate, 160 parts by wei ght of

2- et hyl hegghpastyiaheto2bd pak)s by wei ght of y-nmethacry/oxypropyl.
trimet hongb% E 10 parts by weight of nethacrylle acid, and 5 parts by
wei ght of roxyet hyl nethacrylate was used in place of the enulsified
materi al 6B- EkaPrpEEaI.[atil-'QETgfoﬁoﬂhedunéat@t?at ed nonomer conposition in

Exanple 2 was 2 \Prs%QﬁjltﬂyeéfOEhé Q)%t%tltn@dnﬁilo§Q%\§.rﬁ%ﬂb§b9’iaﬁ.e§é§
conposition were _as follows: nonvol atil e conponents of 4 W% viscosity

(measur ed@ddPAagea tOBR)P?‘}’béO\?N%%n%t(@@aatlreé Y5 ae BREYPS VAYePHPES, pH of
8.8, MET gt 46Crpxh098113'<@<aﬂpl 8d8¥ng waterTh@ Bl eObSt Bgl | 18d ©SIr 1£8] N

it f Ex tal ned th d | st th
T Exanpl B 16% cScoRP*CRYE SR BuF 7 T 1 RS BT EP | A CLBREH ot he 2455 B ar 15 by
wei ght of tr.lea’omen’edwa\atsepra@e@ wiarh sl 3y gvei’gh€f ohiADEKAt REASGINESR10, 55
parts by ue Ea%gé E@%Q't&?&é‘acﬂﬂé Q:to%tbe:lisgulaﬁf%%%lb%a EQP&}Z%t ¢ ohexyl

met hacryl ate S by weight of n nmet hacryl at e, parts of
n- but yl a@tyﬁé%elnlmé ﬁart@la?m@ghtt@fowmh@c@?@b&%p‘?%ﬂ This
”' et hoxysbtaderalZpPodadd Svdy M ate Pft BP0 pAGEY ke 86hHeaabshBaparts by

wei ght of  di acetone acryl am de was used in place of the emulsified materi al
of Exanpl €*1t3h@lafter the enulsified material was cool ed, a solution of
3.5 parts[by2vei ght of ammonia water and 2.6 parts by wei ght of adipic
di hydr azie %51 arts by wej gQEhegfrgseigpl zed water w .3 added. The
logical Ty o e unsat ur at ed” nononer conp 0% tion in Exanpl e 3 was 20C
Properties of tOre obf aliled zepaoed <emeultesd drrards rwasonposiad ors s e as

fol lows: RopyPl AL & COIPAINEUS @y T%s"t't tIns‘éh:%ﬁl%%ltw éH’BaﬁHée &éé ng a
BMtype visconeter at 60 rpmat 23 pH 35C.
[0032] retention after irradiation for 400 hrs was determlned An

eight hour-cycle test comprising irradiation for two hours,
irradiation for two minutes with water spraying (three cycles),
and dew condensation for two hours (in the atmosphere at 30°C,
at 95% in RH, and at a temperature of the coated board of 25°C)
on conditions of using the Metaling Weather Meter of a black
panel temperature of 63°C, humidity of 50% in RH, and an
illumination intensity at 1.55 kW/m® was conducted. Weather
resistance was evaluated in accordance with the standards
below.

(O: The gloss retention was 70% or higher.

A: The gloss retention was 50% or higher and less than
70%.

X: The gloss retention was less than 50%.
[0028]
(3-4) Evaluation on stain resistance

Another coated board prepared was exposed to the outside
atmosphere for three months (Tatsuno City, Hyogo Prefecture,
at 45° south latitude) and the color difference (AE) before and

after the exposure was determined. The stain resistance was
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<Exampl e 4> The aqueous emul sion resin conposition of Exanple 4 was
obt ai ned by the sane procedural steps as those in Exanple 1, except that
AQUARON KU-JO (manufactured by .DAI-1CHT KOGY0O SETTAKU CO., LTD) was used
in place of ADEKA REASOAP SR-10 in Exanple 1. The :Logical Ty of the

unsat urated nononer conposition in Exanple 4 was 15C. Properties of the

obt ai ned aqueous enul sion resin conposition were as follows : nonvol atile
conponents of 50.3 w% viscosity (nmeasured using a BMtype visconeter at

60 rpm ate¥3hatéd 100 abssSraditO&fwBtl®. thE Ts Bdndbfis KGR}, <Conparati ve
exanple 1> 250 parts by weight of deionized water and 5 parts by
wei ght of EMUL CEN f@?w(aﬁollx’?&)?yéﬂ?ﬂ g‘ne la.uryl L ether, manufactured by KAO
Cor por ati on) wefe fAﬂEﬂWam:t(Zl arpabyrekndatliees appar 8t us equi pped with an
agitator, a thegno %nd a ref lux condenser. After the space within
the device was suf gﬁt ofrl ed with nitrogen, the tenperature was

rai sed tol@&29C. 75 parts by wei ght of nethyltrimethoxysilane (MIMS) and 50
parts by y\‘@j{%lgflgetraet hoxysi | ane (TEOCS) were added, while the
tenperature in the pol ymeri zati on a%parat us was kegt at _75C and were |eft

for 30 minutes.2®uRadrs By #iokdhte o5t 484015 ZPHs VB Shef 3Rt O of RRETbri%ed

wat ﬁr 1|0w@ﬁgms by mmﬁtRmS@%JAmmf Ia.&?]l(ﬁzﬁc p@éi@t:b\}el viighd c tofn et hylb
met hacryl at ar y. i of ¢ ohex crylate, 190 parts by
wei ght of ?“%f?ﬁff ésb%c‘?%g éoﬁp%ﬁ ‘fcs %E xXere h% 3 IY met hacryl oxypr opy!
trinet hoxgcsljrmele;zat\dolioamaltstlbs' e@ugme@fwnm hmraygltamd a hat had been
emil sifien, Us) Oge Su:P IR rNCALPREL LRO {padl &)1 0 e

enmul sified materi a vvasade othe|n5| pol ymer 1 zat i on
appar at usthé?\/rﬁ@él@%ew%%n*ﬁ)‘é?%’e%%nﬂﬁt?ﬂelila%@y%?}? z%’c*i’?f?ﬂeébpaiiflh% us was kept

at 75C.  temperafexXé wds 2rposda byowesght of potassium persul fate was added
to the inside of the polynerization arat u i niti.at olymer] zation
reaction, whi ct* WEETEER %ﬁu%?js Foc E’S‘f’eighﬁi‘?ﬁtd@&onﬁ&ra%hg?lcgfhe remai ni ng
portion (Sorwd Wy ekighe eMASEKA eIy 'Sal—loantllaicpapatrs bybyewghghtf of 2%
aqueous t t d.j ymeri zation
appar at uslgo€he§if our %é%{ﬁee 66‘ é}g&é{‘ﬁ%}gr %%@g@ o ?‘%fgc%%%/ ri zation
appar at usnevlzageptate 81057CPaE11FrSt hErveidiey oferZe etdydhegyat agoytater 1 wo
hours and, 4 ben pieyeigael &6 i i3RI f@@ﬁdﬂﬁ €25nEhoxFkRabhy, & parts
0

by wei ght  of amroni a water was added to adjust the pH to obtain an agueous

enul si on *%9%%%6@%9%°§fm%1h%%¥§§%+9@°éﬁaﬁbia‘é h_Lad PRED JYrEH TR of the
unsat ur at@ﬁlﬁ@r@mm@r@imﬁlﬂgrprép@é@ar atrie/ oA § 5L waaS HICthe

Properties o ned ueous Isio reS| n. posjtion were as

fol | ows: ‘f'li/%Jrng?‘? n{&® ?d‘i‘%&l é ; %%n%) ‘Neasured using a
EMt ype vpcsbynmteza’aioﬁOapmatuQ3G)hDIe 6’Ohé rt@age«réptum B 3thaFT of 38C.
[0034] < r wei ght of dei oni zed
wat er an?@ﬁ%ir%lgg %ﬁ?%?u%% lhﬁgc% jfs%(% were fed into a

pol yneri zat i on Ngipar ﬁt aPaagubpped it af e tafitiarvperaut hekamiast @ddednd a

ref lux candenselnsid e&ftﬂﬁ‘eSﬁ@fﬁné\timﬂléﬁea@@@ﬁé@&élstd\ﬂﬁnﬁﬂiit&| ently
filled vvlth nitrogen, the tenperature was rai sed to ﬁéb xture of 260

parts by RRFGMETHF 2 HEPONT ST 1R er VRACE HRAT t ORISR h"i‘t SOAF
SR-10, 1Zdimpatrds. byrhaeirgidaiofi e tdordt inet e wist e, 0 £20thepantuel vy iwei ght  of
cycl Ohexylaterlal and 50 parts by weight of 2% aqueous potassium
persulfate solution were dropped into the polymerization
apparatus over four hours. Further, they were reacted at 80°C
for two hours and then were cooled to room temperature (25°C).
Finally, 3.5 parts by weight of ammonia water was added to adjust
the pH to obtain an aqueous emulsion resin composition of
Example 1. The logical Tg of the unsaturated monomer
composition in Example 1 was 15°C. Properties of the obtained

aqueous emulsion resin composition were as follows: nonvolatile
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met hacryl ate, 169 parts by wei ght of 2-ethyl hexyl acrylate, and 10 parts by
wei ght of ne,thacrylic acid that had been enmul sified using a honom xer was
prepared. One portion (5 wt% of the enulsified material was added to the

i nside of the polynerisation apparatus, while the tenperature in the

pol ymeri zati on apparatus was kept at 75C. Next, O . 2 part by

wei ght of potassium persul fate was added to the inside of the

pol ymeri zati on apparatus to initiate polynerization reaction, which was

Conlti D??Qa&ﬁp&i@r&_ éIOch 1505183 et €S . vilde d efpi (ﬁ#d}:gso}nmd widda Wdtygle t he
emul sified materjal an arts_by i ght. 0 b_aqueou ot a m

per sul f at E*¥SPt Foh "%e%é’ 5PE‘pBgd2' n?},)\ecf%ghpool r?ersl'zggi 8?1 %pé)ar%gfwusﬁover
four hour&7°ehile the tenperature in the polynerlzation apparatus was kept
at 80C. Fwéﬂﬁ, they were reacted at 80C for two hours and then were
cooled to roomtenperature (25C). Finally, 3.5 parts by weight of anmonia
wat er was<Exhierlle 02>adj ust the pH to obtain an aqueous enul sion resin
conposi tion of GRIMPALRALULCRURIREE PesTh& I L&l 1 okd o2f EkbapussatydAt ed
nmonomer conposition’in Conparative exanple 2 was 15C. Properties of the
obt ai ned RRRRS i 1% 1T aMes PROESANGEt FERPRefE HROFHI Jr‘b\?é’?a'?@rﬁ/d‘l'at ile
componentsx@pH0tRat i atinsToHst 1o (nestield arsipgi i BM A5 earntscdaet er at

60 rpm at 23* f 150 pPa.s Ho .9, MT of 4 Rt i ve
exanpl e fﬁelghq ot FRECAY LR statre)erﬁil éi’grP st -#Yc%%%éclt tq(fgggg%A@fpar eﬁi ive
exanpl e 3SRwk0 oltainedriry bhevesbget priooedinydl methepsyasteho3@l inprts

Conparati : h Lsi.fi i {Si 260
par (e by Yo hoIer el oy S et B PO Tnares by uar oht oF ADERA FEASOAP
SR- 10, 3035-,%3961(11@%15/ IRTHRtef et hperhst Racmeiatd, °£83 parts by wei ght of
2- et hyl hexythe @64 &AL oy e SpPRMIS it nRIvaIL1 e Y 1B DREE EYbPXydH @pY lo £

tri met hoxysil ane, and 10 part(? by weti(%%yof %tha%y ica(,%i dwast used in

pl ace of RHSHEMN LT | FFTratB] al RAT arat et € 108 OF O3 qyégi cal Tg
of the unsathiatyelh i enenseahios iptliaoe ofi €hapanal & vEied ampt erBavast 15C.
Proper ti g5, ol 10, 0btAlNGd AAUGOYS BRULSIONNRTEGAWP RRhbAR Ver e as

fol l ows: non at11e conponénts o . IwW% viscosity (nmeasured using a
BM t ype viuprsteromtinsBxappiat2 236) 26 C19PreRest igyHodf thembigmeast 42C,

[ 0036] <Copmasad bfﬁﬁlgiaﬂﬁl@sﬂPcéﬂgoéiQﬂ)ﬁ%e@é Aeieghts ook : ded 0 Zad wat er and
0.8 part by weight of NEWREX R-25 (ani onic nonreactive surfactant,

manuf act WS WENE CORPORATTEN) T eI | et e % 4 i @far at us
equi pped Wi ddbnt @gidtatear rpa bhepBOORt €F ,1 Bnchia ref pHoxfcendenser .oAf t er

t he space%/i hin the apparatus was sufficiently filled with nitrogen, the
ten‘peratu"f s raised to 75 C. A m xture of 230,6 parts by wei ght of

dei oni zed v3key, 39.2 parts by weight of NEWREX R-25, 131 parts by weight

of net hyl ylate, 200 parts by weight of cycl.oh.exyl nethacryl ate,
154 parts<%§ér§§llc%h‘4f>aof 2-et hyl hexyl acrylate, 5 parts by wei ght of

y- met hacr yl oxy fep@duecivge B 94 Phafes 1 Pmrr Har iR B kEpHRLCof was

net heor yl iwe AGi&h thatc had areprebeasirbied tepisnasatheseni x erxavasi repar ed.
One portion (5 w9% of the emulsified materi al vvas.addgg tg t he, i nsi de of
the pol yrfEfeaRt | i apa RS i BaFRE TEAMBEPREGPE 02t Res Py HerT%at i on
appar at usyatiegh tk effit d@ioddted water, 9Nexparts dypaeighy aeADRKAEARRABSI um
persul f s .added.to _t he . nsi I o) p to
ot at e BoTSrer o et of Thanriy SRR RO AR L s RaF B
mi nut es. weveghienef eyl goexy brmgdsagwvdattd . t hel cparss fhedverdiey ief . and 50
parts by rw-ec?%l e A SAHEOUS, POIASS| WRAL YH FratRiSAl Wdrgn amy € 1dsopped
pol y

into the ri zat1 on ‘apparat us over four hours while the tenperature in

the pol yridah Fabydre sparit (vneeRa Kept 0RYPRORY L FhiMedhoxygdy aRErel 7 edct ed at
80 C for gayerhay sreathtt Benswer ec£pol €dadDd | Goia t2eaitat byewé25h €)@ S parts
by wei ghtd:’?afceatrrcgrr?gigcrylamide was used in place of the emulsified
material of Example 1 and after the emulsified material was
cooled, a solution of 3.5 parts by weight of ammonia water and

2.6 parts by weight of adipic dihydrazide in 18 parts by weight
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wat er was added to adjust the pH to obtain an agueous enul sion resin
conposition of Conparative exanple 4. The logical Tg of the unsaturated
nononer conposition in Conparative exanple 4 was 20 C. Properties of the
obt ai ned aqueous enul sion resin conposition were as follows: nonvol atile
conponents of 50,2 wt%, viscosity (neasured using a BMtype visconeter at
60 rpmat 23C) of 160 ntPas, pH of 9.2, MT of 49C. [0037] <Conparative
exanpl e 5> The aqueous enul sion resin conposition of Conparative

gganpl e %m%l@htllﬂbaaﬁbtb’r tvhe &@red pr em:&djl.w@ﬂ;cal &‘gSoiaShtelhnsshtlin‘ated 260
arative exa xce at_a Si |

pan)s by W\%?%?%O"&éqso% ég% P9S8 piFY iob?f ‘wel rRPngE%npDéﬁAél% ASQOAP

SR- 10, 20&fbpained bgwesdwhtenofl scyoa m&ml cnmphamtybatuﬁsre%s partlows: wei ght

of et hyI +fzrn;e léﬁ#&%e@%s"‘%"gggi 9fvht9/ %ts@%%lﬁflyorﬁ{géggﬂed using

trirnethoxysiTane, arts acfylic acid was used in
pl ace of a M émﬂesViSQGmﬂﬁﬁérdfalﬁoolrpw*maﬁaW\F@ é)?ﬁrfbﬁ’% 9. Ptheflbgical Tg
of the ungap usategh @ononer conposition in Conparative exanple 5 was 15C.
Properties of the obtained agqueous emnul sion resin conmposition were as

fol l ows: HoMdl atile conponents of 49.9 wt?5, viscosity (neasured using a
BM type vimgeanpiersant 60 rpm at 23C) of 160 :nPa.s, pH of 8.9, MET of 28C.

0038] <Co d d
[0038] <Combar ghlve, XA €057 51op s AL B Y8 S0P 0l 20
pol yner i zabtamep ey dthes saqruﬂ predediura las tagist aSothoaeth@rEbeF ,land a
ref |ux ¢ eEhaéfA@(ff%e(ﬂf RPALE mé&ﬁaéﬂ&@@p@g AL, WP smﬁé{m:i ently

filled wit tro enperature was rai sed A m xture of

285 par t SSHYAMEY ¢Kl - oL THSi Uﬁﬁzéaeﬁa%%rpl@c% %@@KﬁyRﬁéFBﬁP F - AOEKA
REASOAP SR:difh1d 0D, pates 1kyyiweiighty off reldyingmifiagied alotom2@0 parts by

i ght of h h I h | h I
Roryl at o, CAWPRAT LLTy LRGP LG HAAST D1 o SRR € Wit %0 BarTL T GI ght of
met hacryl amym@@wnuusuoﬁn&tmwempasétubatwdxaadabéeril@msl siénedlasiig a
honom xer r’?ér?’? roisl ?(%)Eg ‘pfxtlyfs (? %) éagl@e@rﬁg\lﬁﬂ%lg MBL AT dal was

added to ??1 Thsl de her’ pparat us e tenperature
in the poriseenetes ot aﬁ;?pépat §§ W&sclkeﬁﬁ B30 7@ s, PH of RefRt, MBT 0hart by
wei ght of,pot assi um persul fate was added to the inside of the

pol yner i zat| on apparatus to initiate polynerization reaction, which was
conti nuedl9%¥3B0OC for 15 ninutes. The remaini ng portion (95 wtt) of the
enul si fi e&dmg@faaive ashPlpari s by wei ght of 2% agueous potassi um

persul fate soI rgr&?a%)ﬂqél nt.o elo 1z qreri tzeag ia(}{h aéorigc{lagsusoyover

four hours,
welght of EMULGEN 147 (polyoxyethylene lauryl ether,

manufactured by KAO Corporation) were fed into a polymerization
apparatus equipped with an agitator, a thermometer, and a reflux
condenser. After the space within the device was sufficiently
filled with nitrogen, the temperature was raised to 75°C. 75
parts by weight of methyltrimethoxysilane (MTMS) and 50 parts
by weight of tetraethoxysilane (TEOS) were added, while the
temperature in the polymerization apparatus was kept at 75°C
and were left for 30 minutes. Further, a mixture of 440 parts
by weight of deionized water, 10 parts by weight of AQUARON KH-10,
223 parts by weight of methyl methacrylate, 75 parts by weight
of cyclohexyl methacrylate, 190 parts by weight of 2-ethylhexyl
acrylate, 2 parts by weight of y-methacryloxypropyl

trimethoxysilane, and 10 parts by weight of methacrylic acid

that had been emulsified using a homomixer was prepared. One
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pol yneri zati on apparatus was kept at 80 C. Further, they were reacted at 80
C for two hours and then were cooled to roomtenperature (25 C) Finally,
3,5 parts by weight of amonia water was added to adjust the pHto obtain
an aqueous enul sion resin conposition of Conparative exanple 6. The | ogi cal
fig of the unsaturated nonomer conposition in Conparative exanple 6 was
15C. Properties of the obtained aqueous emnul sion resin conposition were as
foll ows; nonvolatile conponents of 50.2 w% viscosity (neasured using a
BMtype vbecomehe(5awt$) opnthaé aﬂﬁ:}snflééomaﬂarla;l Wik odd@e @, t d/Fiheof

hi gher than C. 39] < [ The Pprocedural
tops. as THELES % AobeRPROR ERkiSR AR oo mmicee ok T et an
enul si fi etinnbber pal ywenpratioyg 2Bpapares wysweephtadf7%. @i oni zed water, 9.8

parts by wei ghtyof A@EgApnﬁEﬁﬁ%ﬁt Fhl8e p]@tal_%,sQl.q{rrtﬁePé(ui‘?éQQRva%fa@@é@yl

met hacryl ate, 475 cart cycl ohexyl nethacryl at e, 5 parts by
wei ght . oFOy*é?ﬁe%hﬁl‘é‘?y‘P% thefb?b]ﬂwr%?ii%?%o%}%ﬂ%ﬁés dlfl{)tfﬁ*?%s by

V\C/gi ght ofpmmﬁiy!at;oﬁcrda&\@ﬁoﬂseﬁhwh Phas ecoht ifge@nat sadd edesmtes i al  of
npar at ive

I but | at d d ti t f
a gel . ’il%ﬁ?ﬁ”& qudtrt#r CH%“%U ati.on occurre Ll(:?lc?rrg"&sﬁ teI %ﬁ% ion to form

Conpar atlemubxiafrpéé Manesidb 6‘nd[5)0)4]@z]1rts by weEylathflzm a@seds on
weat her oﬁéfééé{'&rﬁogéééﬁi‘féfé' §6f{1‘ fonaxi?g 0885 é&“ PLags. stabi ity of

t he aqueous enu resin co 03| I Ons” obt al ne anp es 1 to 4 and
Conpar at | Bel¥ReRpratiqn tacppar@rt@Ssckmm fonrtabies, whah@l the Terepabbieve at ed

termin theh béc?ﬁwnérﬁzatloﬂ\%pa%@ﬁ§ vJH-’éﬁé.(bt Rt H@CE Y| 8t nedEH e pBaANS

2- et hyl hexyl acryl-ate, nmeans methacrylic acid, "2HFMA" neans
2- hydr oxy‘é%ﬁ?lrer?é’ttr?éjcﬁ‘)‘l %‘P eC FHBIKO HRaRs %%Gpﬁpn‘é%%&%ﬂ]ﬁdeto"ﬁ%ﬂ“ means

n- but yl acw;hpéﬁat ude" (anp. agrild1ayacizd,s ‘pasAdsl byeaasgﬂtasﬁt@maonla
acrylamd Et A"

Sy iTr Fatse s PAREY LRt e B t?e?“@% At ol PeaEs $BBRTION [ Tabl e

1] Exesple conpid$dition of Comparative example 1. The logical Tg of
the unsaturated monomer composition in Comparative example 1
was 10°C. Properties of the obtained agueous emulsion resin
composition were as follows: nonvolatile components of 41.8 wt%,
viscosity (measured using a BM-type viscometer at 60 rpm at
23°C) of 60 mPars, pH of 5.3, MFT of 38°C.

[0034]
<Comparative example 2>

200 parts by weight of deionized water and 0.2 part by
weight of ADEKA REASOAP SR-10 were fed into a polymerization
apparatus equipped with an agitator, a thermometer, and a reflux
condenser. After the space within the apparatus was
sufficiently filled with nitrogen, the temperature was raised
to 75°C. A mixture of 260 parts by weight of deionized water,
9.8 parts by weight of ADEKA REASOAP SR-10, 121 parts by weight
of methyl methacrylate, 200 parts by weight of cyclohexyl
methacrylate, 169 parts by weight of 2-ethylhexyl acrylate, and
10 parts by weight of methacrylic acid that had been emulsified
using a homomixer was prepared. One portion (5 wt%) of the
emulsified material was added to the inside of the
polymerization apparatus, while the temperature in the

polymerization apparatus was kept at 75°C
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40 oetlal MVA 23.0 WtE 200.4 32.4 % M4e 2 ertE Exanple 2 0.5 sit% 00
W . % MVA 4. 544; 4% 2EHA 32 wt. % MA6 2 211EMA 1wt %

Next, 0.2 part by weight of potassium persulfate was added
to the inside of the polymerization apparatus to initiate
polymerization reaction, which was continued at 80°C for 15
minutes. The remaining portion (95 wt%) of the emulsified
material and 50 parts by weight of 2% agqueous potassium
persulfate solution were dropped into the polymerization
apparatus over four hours, while the temperature in the
polymerization apparatus was kept at 80°C. Further, they were
reacted at 80°C for two hours and then were cooled to room
temperature (25°C). Finally, 3.5 parts by weight of ammonia
water was added to adjust the pH to obtain an aqueous emulsion
resin composition of Comparative example 2. The logical Tg of
the unsaturated monomer composition in Comparative example 2
was 15°C. Properties of the obtained aqueous emulsion resin
composition were as follows: nonvolatile components of 50.2 wt?,
viscosity (measured using a BM-type viscometer at 60 rpm at
23°C) of 150 mPa‘:s, pH of 8.9, MFT of 46°C.

[0035]
{Comparative example 3>

The aqueous emulsion resin composition of Comparative
example 3 was obtained by the same procedural steps as those
in Comparative example 2, except that an emulsified material
comprising 260 parts by weight of deionized water, 9.8 parts
by weight of ADEKA REASOAP SR-10, 305.5 parts by weight of methyl
methacrylate, 183 parts by weight of 2-ethylhexyl acrylate, 1.5
parts by weight of y-methacryloxypropyl trimethoxysilane, and
10 parts by weight of methacrylic acid was used in place of the
emulsified material of Comparative example 2. The logical Tg
of the unsaturated monomer composition in Comparative example
3 was 15°C. Properties of the obtained agqueous emulsion resin
composition were as follows: nonvolatile components of 50.1 wt%,
viscosity (measured using a BM-type viscometer at 60 rpm at
23°C) of 190 mPa's, pH of 9.0, MFT of 42°C,

[0036]
<Comparative example 4>
199.4 parts by weight of deionized water and 0.8 part by
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Exanple 3 0.3 Wt % 30 w.% MVA 11 %t % nEI MA 343 24.4..%al ara. 25.7 wt % An
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weight of NEWREX R-25 (anionic nonreactive surfactant,
manufactured by NOF CORPORATION) were fed into a polymerization
apparatus equipped with an agitator, a thermometer, and a reflux
condenser. After the space within the apparatus was
sufficiently filled with nitrogen, the temperature was raised
to 75°C. A mixture of 230.6 parts by weight of deionized water,
39.2 parts by weight of NEWREX R-25, 131 parts by weight of methyl
methacrylate, 200 parts by weight of cyclohexyl methacrylate,
154 parts by weight of 2-ethylhexyl acrylate, 5 parts by weight
of y-methacryloxypropyl trimethoxysilane, and 10 parts by
weight of methacrylic acid that had been emulsified using a
homomixer was prepared. One portion (5 wt%) of the emulsified
material was added to the inside of the polymerization apparatus,
while the temperature in the polymerization apparatus was kept
at 75°C.

Next, 0.2 part by weight of potassium persulfate was added
to the inside of the polymerization apparatus to initiate
polymerization reaction, which was continued at 80°C for 15
minutes. The remaining portion (95 wt%) of the emulsified
material and 50 parts by weight of 2% agueous potassium
persulfate solution were dropped into the polymerization
apparatus over four hours, while the temperature in the
polymerization apparatus was kept at 80°C. Further, they were
reacted at 80°C for two hours and then were cooled to room
temperature (25°C). Finally, 3.5 parts by weight of ammonia
water was added to adjust the pH to obtain an aqueous emulsion
resin composition of Comparative example 4. The logical Tg of
the unsaturated monomer composition in Comparative example 4
was 20°C. Properties of the obtained agqueous emulsion resin
composition were as follows: nonvolatile components of 50.2 wt%,
viscosity (measured using a BM-type viscometer at 60 rpm at
23°C) of 160 mPa-s, pH of 9.2, MFT of 49°C.

[0037]
{Comparative example 5>
The aqueous emulsion resin composition of Comparative

example 5 was obtained by the same procedural steps as those
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in Comparative example 2, except that an emulsified material
comprising 260 parts by weight of deionized water, 9.8 parts
by weight of ADEKA REASOAP SR-10, 200 parts by weight of
cyclohexyl methacrylate, 285 parts by weight of ethyl acrylate,
5 parts by weight of y-methacryloxypropyl trimethoxysilane, and
10 parts by weight of methacrylic acid was used in place of the
emulsified material of Comparative example 2. The logical Tg
of the unsaturated monomer composition in Comparative example
5 was 15°C. Properties of the obtained agqueous emulsion resin
composition were as follows: nonvolatile components of 49.9 wt%,
viscosity (measured using a BM-type viscometer at 60 rpm at
23°C) of 160 mPa-s, pH of 8.9, MFT of 28°C.

[0038]

<Comparative example 6>

200 parts by weight of deionized water and 0.2 part by
weight of ADEKA REASOAP SR-10 were fed into a polymerization
apparatus equipped with an agitator, a thermometer, and a reflux
condenser. After the space within the apparatus was
sufficiently filled with nitrogen, the temperature was raised
to 75°C. A mixture of 285 parts by weight of deionized water,
9.8 parts by weight of ADEKA REASOAP SR-10, 105 parts by weight
of methyl methacrylate, 200 parts by weight of cyclohexyl
methacrylate, 160 parts by weight of 2-ethylhexyl acrylate, 10
parts by weight of methacrylic acid, and 25 parts by weight of
methacryloxypropyl trimethoxysilane that had been emulsified
using a homomixer was prepared. One portion (5 wt%) of the
emulsified material was added to the inside of the
polymerization apparatus, while the temperature in the
polymerization apparatus was kept at 75°C.

Next, 0.2 part by weight of potassium persulfate was added
to the inside of the polymerization apparatus to initiate
polymerization reaction, which was continued at 80°C for 15
minutes. The remaining portion (95 wt%) of the emulsified
material and 50 parts by weight of 2% agqueous potassium
persulfate solution were dropped into the polymerization

apparatus over four hours, while the temperature in the
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polymerization apparatus was kept at 80°C. Further, they were
reacted at 80°C for two hours and then were cooled to room
temperature (25°C). Finally, 3.5 parts by weight of ammonia
water was added to adjust the pH to obtain an aqueous emulsion
resin composition of Comparative example 6. The logical Tg of
the unsaturated monomer composition in Comparative example 6
was 15°C. Properties of the obtained agqueous emulsion resin
composition were as follows: nonvolatile components of 50.2 wt%,
viscosity (measured using a BM-type viscometer at 60 rpm at
23°C) of 140 mPa-s, pH of 8.9, MFT of higher than %0°C.
[0039]

{Comparative example 7>

The same procedural steps as those in Comparative example
2 were conducted, except that an emulsified material comprising
260 parts by weight of deionized water, 9.8 parts by weight of
ADEKA REASOAP SR-10, 12.5 parts by weight of methyl methacrylate,
475 parts by weight of cyclohexyl methacrylate, 2.5 parts by
weight of y-methacryloxypropyl trimethoxysilane, and 10 parts
by weight of methacrylic acid was used in place of the emulsified
material of Comparative example 2, but coagulation occurred
during the reaction to form a gel. The logical Tg of the
unsaturated monomer composition in Comparative example 7 was
85°C.

[0040]

Evaluation results on weather resistance, stain
resistance, and long-term storage stability of the aqueous
emulsion resin compositions obtained in Examples 1 to 4 and
Comparative examples 1 to 7 are shown in Tables 1 and 2. The
abbreviated term in the tables, i.e., “"MMA” means methyl
methacrylate, “2EHA” means 2-ethylhexyl acrylate, “"MAa” means
methacrylic acid, “2HEMA” means 2-hydroxyethyl methacrylate,
“‘nBMA” means n-butyl methacrylate, “nBA” means n-butyl acrylate,
“Aa” means acrylic acid, “DAAm” means diacetone acrylamide,
“EtA” means ethyl acrylate, “MTMS” means
methyltrimethoxysilane, and “TEOS” means tetraethoxysilane.
[0041]
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03 before being loft

a7

Long-ternstorage atability

[Table 1]
Example 1 Example 2 Example 3 Example 4

Component A 1 wth 0.5 wth 0.3 wth 1 wth
Component B 40 wth 60 wth 30 wtk 40 wt%
c LG MMA 23.6 wt% MMA 4.5 wt% r:th:/Ii 1310 wm::; MMA 23.6 wth

omponen 2EHA 33.4 wt% 2EHA 32 wit 2EHA 33.4 wth

nBA 25.7 wt%

Other unsaturated MAa 2 wt% Aa 2 wth
monomers MAa 2 wtk 2HEMA 1 wt% DAAm 1 wth WS el
fiee Tralical " ieactive Present Present Present Present
surfactant
Logical Tg (° C) 15 20 20 15
MFT (* C) before being 47 46 a5 43
left
Long.—.term storage o o o o
stability
Weather resistance O O O @]
Stain resistance @] O O O
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[0042]
[Table 2]
Comparative Comparative | Comparative | Comparative | Comparative | Comparative | Comparative
example 1 . example 2 . example 3 example 4 example 5 . example 6 example 7
Component A 0.4 wth - 0.3 wth 1 wih 1 wth 5 wth 0.5 wth%
Component B 15 wtk 40 with - 40 wth 40 wt% 40 wt% 95 wi%
MMA MMA MMA MMA MMA

Component G 44.6 wik 24.2 with 61.1 wth 26.2 wt% _ 21 wit% MMA

P 2EHA 2EHA 2EHA 2EHA 2EHA 2.5 wth

38 wt% 33.8 wth 36.6 wth 30.8 wt% 32 wth

Other EtA 57wt%
unsaturated MAa 2 wth MAa 2 wth MAa 2 wt% MAa 2 wt% MAa MAa 2 wt% MAa 2 wi%
monomers 2wt%
Free—radical
reactive Present Present Present Absent Present Present Present
surfactant
MTMS and TEOS Present Absent Absent Absent Absent Absent Absent
Logical Tg (° C) 10 15 15 20 15 15 85
MFT (> C) before Higher than 3
being left 38 46 42 49 28 90
Long—term X _# _#2
storage stability O © o o
We.ather o A A A X _ _*2
resistance
Stain resistance O A A A X 1 -2

*]:Comparative example 5 was not evaluated because a coating film could not be prepared, due to an
MFT of higher than 90° C.
*2: Comparative example 6 was not evaluated because a gel was formed during the reaction.

[0043]

It is shown that coating materials using the aqueous
emulsion resin compositions obtained in Examples 1 to 4 were
excellent in weather resistance, stain resistance, and
long-term storage stability. In contrast, it is shown that

Comparative example 1 corresponding to the water dispersion
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tal teM resi stance resin conposition described in Patent publication I
was excellent in weather resistance and stain resistance, but was poor in
|l ong-term storage stability. It was indicated that Conparative exanple 2
was poor in weather resistance and stain resistance because it did not
contain conponent (A) . It was indicated that Conparative exanple 3 was
poor in weather resistance and stain resistance because it did not contain
conponent (B). It was indicated that Conparative exanple 4 was poor in
weat her ress it anaepaditt sém@i des@silsd@noe eoaus eoutil bak ot Lseasa

free-r adi&?(l:ei[f&? Il\{lew%léntfh% téggisl:%nx\?sarm]détca%.tneQegggttagg@aﬁe{iv%aes exanpl e
5 was poor in weaf her resistance and stain resistance because it did not
cont ai n coPponent 1¢Q) - t@ompakerige shaplets. cdll Fasotingd cargiduited because

the anmouniopfathe; FORLAMAL oMo (AwddshdP 12:38%ancehhahl desulted in

significantly reduced filmformng properties. Conparative exanple 7 could
not be ev’é?%%?‘é?f‘%c%&%lﬁ%eﬂarﬂ%ﬁtn%f PRt adEn CaMREASESMbBAent L ¥ Bj2Shas in

excess, Whidicdesal tiedt i tonmpgteet odyimsiaat ivas Siaht |id WweatBAt M5
resistance and stain resistance because it did not contain
component (B). It was indicated that Comparative example 4 was
poor in weather resistance and stain resistance because it did
not use a free-radical reactive surfactant. It was indicated
that Comparative example 5 was poor in weather resistance and
stain resistance because it did not contain component (C).
Comparative example 6 could not be evaluated because the amount
of the contained component (A) was in excess, which resulted
in significantly reduced £ilm forming properties. Comparative
example 7 could not be evaluated because the amount of the
contained component (B) was in excess, which resulted in reduced

polymerization stability.
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1. An aqueous enul sion resin conposition obtained by emul sion
pol yneri zati on of an unsaturated nononer conposition conprising (A
y- met hacry/ oxypropyl trinmethoxysilane, (B) cyclohexyl nethacryl ate,

and (O

at | east one unsaturated nononer selected fromthe group consisting of
met hyl nethacryl ate, butyl (nmeth)acrylate and 2-ethyl hexyl (neth)acrylate

in the presence of a free-radical reactive surfactant, wherein the

unsat urat ed nononer conposition contains 0,1 to 2 w1 of (A

y- met hacryl oxypropyl trinetboxysil ack&AdNg 25 to 75 wt % of (B) cycl ohexyl
nmet hacrylate. 2. A coating material containing the aqueous enul sion resin

conp05|t|fn according to Caiml.

An agueous emulsion resin composition obtained by
emulsion polymerization of an unsaturated monomer composition
comprising (A) y-methacryloxypropyl trimethoxysilane,
cyclohexyl methacrylate, and (C) at least one unsaturated

monomer selected from the group consisting of methyl

methacrylate, butyl (meth)acrylate and 2-ethylhexyl

(meth)acrylate in the presence of a free-radical reactive

surfactant, wherein the unsaturated monomer composition

contains 0.1 to 2 wt% of (A) y-methacryloxypropyl
trimethoxysilane and 25 to 75 wt% of (B) cyclohexyl

methacrylate.

2. A coating material containing the agqueous emulsion resin

composition according to Claim 1.
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