DESCRI PTI ON METHOD FOR PREVENTI NG A PHOTOCATALYST FROM DECREASI NG | N
HYDROPHI LI CI TY Technical Field [0001] The present invention
relates to a nethod for preventing a photocatalysl from decreasing in
hydrophilicity caused by bl eeding of a seal ant conponent The present
invention 5 also relates to a treatment;pethoed for formng a layer for
preventing a photocatal yst fron1decrea5|ng in hydrophilicity caused by the
bl eedi ng of a seal antiiconpgshent VEur ther /1 itHe 'présént/ Sinventi on rel ates to

articles, particularly constructi.or I rjor materials, and

gl ass structures subjecteg}&oyihequggtﬁehﬁwﬁhﬁﬁzé the present
invention relates to a transparent conposition for preventing a

phot ocat al yst from decreasing in hydrophilicity, which 10 conposition is
used in the nethod Background Art [00021 A phnocat al yst | ayer
IS fornEd on., 3]§qrface of a construction material, glass, or 15 the |ike,
and |rradra ed'W'th ul travil oet light or visible Ilght Then, the

phot ocgtialiyist is excited to deconpose or renpbve an organic subst ance or
denonstrate hydroph|I|C|ejj, antl-fog properties, dirt resistance, and
the like. Wien thei‘stipface e eoHst fd@t»ﬁ*éﬁf R erIAES @l}?a% lfck%frwéiﬁes li ke
s hydraphili s, &.Gonagt, anale mmdei b walal Lecanes Sl el fmt er
dropl ets adherln surface spread forma water &1 ere
fadlﬂg(@ﬁith&WSUHfﬁﬁﬁmﬁmaEng byﬁnﬁﬂachEyMabepmﬂmUbhei§HﬁamNb&ipﬂENented,
or fogging caused by adhesion of flnf‘mater dre ets can be revEnted

whi ch Lrb%d\/é:é”i/i% BT BYER PFTaPrE Adner 650 Y PHEVEUN T atd ot

Constrqcxu A RELT LRl os (9hAS R O8] Ekuudi hﬁ ,hyﬁimpm ddier afd gty ofq the
phot ocat al yst al [ ows water such as rai'n water to invade under the dirt and

renove ditve dlwviheveby,vthéﬁdervms eﬁeu*yumaehedvdﬁﬁwnand!am S 0@

s for

g:uis“;; Went COmnRositi WL 2 E fooata E‘\f\t-i,, from deore HY Ty o (ph:"’ ’{>7 iy

10 composition is used in the method.

Background Art
[G002]
A photocatelyst fayer is formed on g surface of s conslruction matenal, glass, or

15 the like, and rradiated with uliraviolet ight or visible light. Then, the photocatalyst s exciied

to decompose or remove an organic subsiance of demonstrate hydrophahioity, anti-togging

e ertiae it recieiance and e like A oo Al nist i coris! olass o
niopertios, dirt resistance, and the ke, When the surface of & constrociion material, glags, o
the Hke is hydrophitic, a comtact angle made with water becomes smaller, and water droplety
acdhering 1o the surtace spread o form a water Bl Thereby, fading of the surface coating by

. S P SOV TS P
) weter droplels can be

stoaHows water sueh as rain
water (o invade under the divt and remove the divt. Thereby, the dirt is eastly washed off, and a
dirt resistance effect is provided.  Further, various applications are found, for example, a wator
25 il i formed on wall surfaces by the phoiocatalviie hydrophilicity in summer, thereby the wall
i3 cooled and the room temperature is contrelled.
[0003)
Corventionally, m Hxing the congiruction materal, elass, or the like, a seatant is

used in a connected portion (oint portion} of the construction materials or a gap between glass



dirt resistance effect is provided. Further, various applications are found,
for exanple, a water 25filmis. fornmed on wall surfaces by the
phol ocatal ytic hydrophilicit:ji in sumer, thereby the wall is cool ed and
the roomternperature is controlled. [0003] and a Paine (a. sash portion)
mainly in order to prevent invasion of rain water or absorb expansion or
shri nkaged efiapiiés geRsprivet ingmimat eidcalgysghagsisiand wheviipke @auded by an
Xt o1 Al SLLERSy ARk eRlo NS RERl Ak, L naLude SBL ALY L ouE S RRLALS Such
pol yur ethane seah am 51 thAsphot achtal: mﬁhlvliasyeerealasu@@dﬂtaw‘imat echibys, bleeetionng
of a. plast|C|zed conponent contained in all of these sealants and becones
wat er r épEPTa de%nm'w@ﬁkamlﬂafi%f #idgigipuretba genpagir atd ehsaighet Byedt al ytic
EY?;?QPL{ eQmﬁ]fd{(_%%g bl J:%lno N S, o eﬁ;ﬁfy@@ t,a}?yfon,laohﬂgmfvgis {nl a?l <§2’3&EL‘;95'%§; #Qif Pat ent
cont ai ned: ann:wavaseall;ammi uamfziumarm n&smﬁsmnwacmtnmgtfd Hmuc,aia‘syiiu}mdnmhﬂ;es| n
coating fied silicone resin coati i de resin
coat i ngckHim Br TR e v %uwpél F e TbRabl 1l SRR VIRE BV Pne
iu[fac%mmgge% Eﬁi?ﬁ%ﬁéé}gﬁ“%* !;@15 1 1Pat e@{m Ld gn@t YES 1{9%&4% 1oa B E’ggggﬁl
iterature unnar of Invention Technical Problem
201 n PaﬁéntmmfﬂaﬁbﬁUYeﬂﬁdVﬁha-EMuwnmnewneﬁ i, eomtisnlidkirkmy cotiedilii @01 le

co n fied.sil e resin film the
polggullqéfg‘Léé“nh‘da(mﬂn ¥V h?h%f”j%Q“ﬁB1Vﬁ”&BFhVﬁ§%ﬁIC resin coa. hng
fihn is fflifiled a.s the layer for Preventing elution ofsealalll conptnem
The. cIutFP proveffitint; &Teo, iiiimshe resin coating inn; i reduced by
usc: : ', “fisiilishg time, and the seal ant conponent gradual ly bl eeds out
TherebyydEne Pha g}gtalyst is contanwitlb..ttlcleumtt- plmtomdmtyl.
Nythophllltt The present inventors conducted research about
Vari QUSaoesj ns having a 1011gi erm 30effect of preventing the bieeclins.,,,
of the plast|C|zed conponent,pontalned i ii. the sealant or the |ike, and
round out™“t'hat” @ wodif ed"épsxy ‘resin prepared by graft pol ymerizing or
copol ynerizing a I mynorizabl e unsaturated nononer with an ciroxy resm has
a high bleedlng preventing ertbel.. Thus, the present invention has; been
conpl et &dumary of Invention

fechnical Problem
| G005}
2 fiv Patent Literature 1, the fuorine resin costing fHim, the silicone resin coatin
fitm, the modified stlicone resin coating Him, the polysuifide resin coating fitm, or the
polyisobutyviene resin coating 1l s formed as the layer for preventing alution of the sealant
component.  The elution preveniing effect of the resin coaiing fhm is reduced by use for a long
time, and the sealant component gradually bleeds out. Thereby, the photocatalyst 18

iy CONEAITINATRE 10 GUOrsuss SROICCRIaVIIC Oy drosniiicny.

The present inveniors condueted research sbout vartous vesing having a long-term

30 effect of proventing the bleeding of the plasticized component contained o the sealant or the
Lilee, and found out that a modified epcy resin prepared by graft polymerizing or

copalymaenzi solymerizable unsaturated monomer with ao epoxy resin has a high bleading

preventing effect.  Thus, the present invention has boeen com p}.e{'cd.



10007, 1 Nanely., the present invention is a nethod tar
preventing a phowcatal yst from decreasing in hydrophilicity conprising the
step of formng a transparent preventing laycir on arlttee O a seal ant

whi ch fixes (seals) an article, the article has the phoiocatal yst |ayer
formed on at least a Part |' a surface of the article, and the transparent
Preventing |ayer é&ﬁp&réeéﬁa“%pﬁbﬁﬁed‘epé%y“ﬁe§rh“pﬁépﬁr@d“%vwﬁﬂa#t“ﬁ

pol ymer i #J.ng. F 1 CQROL YR Z100, &,BohY TN LZa0L 6, Unsali 8t ¢d. el W h an
epoxy resrn and prev onent g out fr

seal ant . uuﬁcgofasmﬂmﬂ\MMbheeveppﬂmhe(pm@sem1mﬁmmemnHmnmpamwenethpdiﬁonui
treating an article co |srn? t he ste of Conning a holocatalyst | ayer
oi | at [@aEfeag b%fMO ‘f“’Uad%‘uP“I“aélé“ E@lbé*rdt“@r%“f’l‘%e@“t‘sé)é‘fr“éér“JH;?C“':%

seal ant ,;m@nded QLA - &1@1;9&@6@@% gy @W%LHQH_ 8 &Hﬁ)fﬁi@p@rzmo I heysealan , the
preventing | ayer prevents a sedl ant conponent from b eedrng out fromthe
sealantParvumuﬁan¢ywurhedpmes@nvnhnLSManmemhoﬂwﬂbn tmganingan gladss out
structuqeﬁwg Pz ng a gap between a glass and a frame which is filled with
a seal ant"'¢oipri'&éi" Tig the steps of fornming a photocatal yst layer on at

|l east a pai t 0|a‘@&ﬁ&@QQprL>Ihﬁuﬂha§$ua&ﬂgrp@ﬁﬂ1ﬂgwﬁ Pr gvientdongylsay eke on
a iagface. of the sealant: the Ipreveraing |ayer prevents a seal ant
conponehﬁ}frbhibréEdWH@M@uﬁW$#ﬁﬁ%@héfgeaFaWﬂﬂ ﬁﬂﬂldkbﬂii&<”PVPégeéVe¥r¢ t he
Presgnt o, Lar CONE } ocatillyst [ .90
Ieasﬁpabkg & ?v%“%%“ ac d’¥v%ﬁ% §{t38?e%&a§§eﬁ%§ TS écﬁ §*¥é§q(é érs) t he
articleps ra/ﬁ}disaz ok ansparen@;rr?r\ﬁvemtdrngobrary@ﬁ tionscalaat | firaGelofy, thereeal ant .
the Preventing |ayer Prevents a seal ant, conponent from bl eedi ng out from
the seal’affliohiid fpﬁr i Ul Ry a“b-r»aeeretruetrw%é“t@&ﬁr PErRe athap vt Ween a
200! ass ,ghalis & th arh ol e ds Gl 4 edonl S, aeal antoc ufr}hz 1ighATZy gLpet ur e
further conprises a photocat al ys 1ayer on at § a surtiacc of
t he artpehe}zamdaarmnanysa emhfppeyenthwgzhayepr@maananxmwde*@ﬁmdréu

seal ant, the. Preventrng llayer Plievenis a seal ant co gent from bl eedi ng
Qut fr ot HE EelAl At EdFrnSE 1y HE B s e ™ ﬁv%’ﬁﬁr“dh trigHs par ent

goi nPosiiion for krgventing,aszk)ph, rmr seatilddiystnmf rc?rn dengreatiyMibyer o2, 1,
in by( rophrlrcrty conprrsrng, a. modified (tpOVt/ 17dz(| prepared by

resin. A ldewaipatt a@e@.lq&rc&frf*‘eiet SH( ief 2 pawle@ntihon (130 18B0BB e article, and a transpareiie
present}wgyeng p is a met C nﬁrrﬁb g ;he §;e§ ofg;pé g\ a r;§{arent
pr event I'fig Faye?‘”ﬁ”i%“éuptﬂ’éb“b @ik SR RIXR G EH 78 (S8 PST aiye
articl efrpbhecantd cherdhasca-phet egabalivgt 1| ayek; t:hromd @@ﬂ}atmlfeaﬂptr @ecpart
of a Slit face of the article, and the transparent preventing |ayer

conpfi se§sai Wodi fTed hspoxy Fesih @pwefpar g <)y sgpaftc pohynmerizisaygt or
photocatalyst layer on af least a part of o swrface of the article, and a transparent preventing layer
on a surface of the seatant, the preventing laver prevents a sealant component frony bleeding out
from the sealant.

Further, the present invendion 13 o {ransparant composition for preventing a

Frovn dmeronoimg o Morbemm i il od e mesmme oty momaerlrFrerl Sryeven mesirL oy
LR BROAE R, L R Y U Leil . %3 SRS LA 38 - i

Advantageous Effects of Invention
30100081
The present invention is a method comprising the step of forming a transparent

s} an article, the article has a

g sealant which fixes {seal

photocatalyst fayer formed on at least a part of a surface of the article, and the transparent

preveating layer comprises a modified epoxy resin prepared by grafl polymerizing or



zl . copolynerizing a polynerizabl e unsaturated nononmer with an epoxy resin,
and prevents seal ant conponent from bl eedi ng out fromthe seal ani Thereby,
bl eedi ng. of the sealant can he prevented, and the photocatal ytic

|l ydrophilicity can be kept for a long tiime. Mreover, the |layer M
preventing a seal ant conponent fron1b|eed|ng out is SU|tabIe ffir
transpaﬁéﬁ?‘é?tr%kesmguthé%&a gvéeéieﬂﬁﬁéruhe‘Hééﬁﬂ§e“%WeMFH9éw hag
transparency. .8Ven. atbhg .t 1(?51?&@?{%11 Afe LRGN ml Dhy L Eﬂl (Elf‘ M% Q?{fefrd’n o..he
present invention is a method conprising t he step of
photocauabysutlayehcpMJamnleasmKeﬁmammyahnaeeum ace(mbfmhe aﬁbmcte i ch is
fixed (3eal§d y a iskadarai and formng a Preg eradrl | ayer on a S|nlace
of the SBAT ANCVPHR i sé'ht‘iﬂﬁgm}aayiée “6}]%@\9’&&%“& YA ant” %}ﬁ%h@m“q Fom

bl eedi ng,aui; (Kif?ma%h@iuﬁ‘eiﬁjcﬁm: thd TD&" ﬁ@%en%}h@ F\,hQ\t ‘%C%@-l%ﬁzli}ﬂﬁ\m @Y}?Th@fﬂ% the
layer for preventing a seal ant conponent frombleeding out can be formed in
a work $iitle in which the artlcle i's constructed Mor eoven, the
present invention,is ot ocat a }

| east a part of a”‘ﬁf‘f 63{3 P“f‘ﬁ}é“ "ﬂo Vele “”‘g %gg e’ Wi Pc{"h R }ég"(”%‘é‘éﬂl %) the
articl ephand:ayprienentiangadn Jaa;y& O @mnd age-afLitihe sealantady bhe
preventlngflayer prevents a sea ant conponent fron1b|eed|ng out fromthe
seal ant 5& heweﬁyk”WHEﬂ@Hb%ée@ahy@iehhyﬂ @pﬁi%rohtyﬂc@ﬁvbe'w@ptdﬁeﬂiaihong
:):’ rerﬁent 23{(?:1? "’{_{}Iﬁ]%gl‘,(,nlggiq i"i; L,L l U[f 35%@,1 ﬁi%q,teli %u'gé(d ib\y ]Y\%g‘ig\iiﬁ&q{ﬁ?ﬁi ?é/gincgla%\r}\gbe
dr opl et &yeafvrbe: vpmeven{@dnf mmawh Qin@mh ;)EE&dIﬂ@ BEeCMT e Mirskdid d tyrkshpheoyer, a
dirt reS|sta ce effect to faC|I|tate washing off the dirt on the surthce of
the art (€1 Ghet @ FB6H% enperature control lune' ion can be given to the
O onoPg MTE Rt NG NRCREGSEND o IYEOLL A0S, B EQRSDRLERE o
cauriposition for prevent|ng ail-orn decrea5|ng i'n
corrprlsvngwawrtoigmm‘iked)ie]eoxyrbemﬂmprepahemb(wH ngraﬂeapmhynﬁ&hamng
or cprg ner|2|%Lg ﬁ i r0|ﬁr|zable upsaturated nnp mer with an epoxy
ght i'Sk: “€endntiiia” Panenat Co sy Oe Pl e My VAR e dE T FY R Y

Descri ptian,of Erednents: 7800008 Lisisca myi ¢ hydrophl P88 M fWYert;! on is
a method conprising the step of form ng a transparent preventing |ayer on a
sur f acetiof: aé%ea$ehﬂimhmdhOﬂwﬂega@sea&@)mammanﬁﬁmhesr&mbaamwwutehhaemw

photoc Iyst J ayer for n at ast of a, Si { (
et o S AR R o CEIPE At Rt P B e Qonbbe Bt hBn Bt Ga sy
resin prepanedsibyy. gnafitopel yoericzi:ng:OffroccepRbieS vZing: a7 pel yAreniigabl e
unsat urated npnomer with an epoxy resin, and prevents a seal ant conponent
fr o bl BEdrhg GurfFomdtiheosealram A CVaF Sty o car bi &8 [l Béused as
t he arq;gleq‘For exanple, a variety of PC plates, ceram c construction
naterlals metal lic construction materials frequently used to construct
ar chi tect ur al st rivctiur, ehcansbe iuseds: bRardrkeubardoypotines Canstyadhi on
materials, glass, and the |like used for exterior materials fbr
arch|tééfuﬁa5””i?h%¥ﬁfe”éaﬁ ubyipelelithe o ﬁﬁeveééﬂa$ytﬁﬁ Hijey ophin PPty Pand
are pref, er%pg@mme £epsiiLuckion ﬂ%ﬁ”%t b &l,ﬁ%s,,mensiwgee XLW@) H§§9 for
interior materials for architectural structure my a e used
photiocatalyst layer is formed on at least a part of the surfjlce of t he
article. A transparent‘photocatqust hayer s preferable_ since it can be
applled’to “fransparent” articlies’ SUch 77048 gl ds$ and the “AppFicablie
articles;iare:not essential Ly, Limdted, . A base layer. (first.layer). may.he
Iblairled on the SUrthée of the artlcle in advarlee" and the Phol ocatalr Yst
| ayer (second | ayer) nmay fornmed on the base | ayer.

Deseription of BEmbodiments
Xy [00oo]

prevepting laver on 2 soriice of a sealant which fes fseals) an article, the article has a
photocatalyst layver formed o at least a part of a surface of the article, and the ansparent

proeventing layer comprises a modified epoxy resin prepared by grafl polymerizing or



[ 0010] A photocatalyst is a particle that denonstrates a phoiocatal ytic
property 5 (pl 'llhydrophilicity) by irradiation with [ight having
eiiier,r,y not less than the banns in One or two or nore of known netal
conpound sem conductors such as titani umoxide, zinc oxide, tungsten oxide,
iron oxide, and strontiumtitanate can be used. Particularly, titanium

oxi de | s“‘WesiraBle mhé&sawefdiﬂbtt@miu*m%?xu ‘(tf@ asvia i g photoeat xalflvyt"iincL3
property,.. LeStabl Lty apd. ax . A xi.de. in h
tltanlunféﬁpdg%g% §1ﬂ9 ' %ﬁérp1¥ﬂ9 S H'i dgogg- é aﬁlﬂﬁbg ”Fﬁ

hydr at eduiitlizanidMxexides vﬁlﬁ(ﬁhat 4 it &, a@hiﬁiu Jmt, atﬁdl'harhhcﬁu&m dmuarid t i tani um
hydrOX|cKT|tan|unloX|g‘ may have any crystal forns such as an anotase form
a br ooki{FE 1 EPHEIVHR iawﬂiam el o Fr‘f“‘*é?’“a“‘rﬁ”%é‘ﬂ“&W%‘%‘»@I@ FPPEHEf t hese.
Further, pd R 0 ae t@nd AREQY Gial ihieihpwl)axj neatalixii,ceds, Least, ane-hbald

sel ected bruin“(he group consisting o nlcllsof Fe, Co, Ni, Cu, Zz11,
RU, Rh, ﬁ%dﬂcdpdﬂ%hamdaAgnuahdfocpaﬁoaﬂw@umdmbhﬂﬁ§@ﬁ~mmymbew@bnmainé&einside
25t he parti.c on the orlbee s t he. artlclt ho oetlbllyst
has Pl et €r&bi® 3‘”&%‘:%’6 o1 ‘“Ukﬁ“é“f»/‘“@o CEHF IR AL A f*f‘J H{vﬁb structure

bar: ferimgsfliy, maEhe’ ZQ@umhﬁQ@QaldQ‘ dym bk B ool ary un‘?’lQa R fabd bfelniLji)iﬁM or
a high phlllbnatalytlc pro erty. 1 fbrably t he
phovvcabtf} yatsppignigp ﬂhﬂam Mt zhfi X i déf‘rhhm ngeealt wmnbiwe ik ghit ai r»egprainsiavg» such
abiljty h, ¢ . d s ht.. Nat.ur al
ank PR S BN Bt RO SO BIRE e Dyt st B R e R
usual | me&x%Cdntzeu E! mmouf ,c@m*@le} alAGEES. dhdgkYholotatie IRW-Cidosatakysha Nas
the visible |ight responsive ability, nat ur al Ilght can be efficiently used
to ef f ectivély ebsrpose an object 1o be treated. Known titani um oxide

havi ng iﬂg visible light responsive ability Can be used., titanium oxi.de
parttci édped wth a differer elenent such as sul fur (8), nitrogen (N)
and carbon (C); tit@niunatesisformedc aasobhdhsatatippnioskit:hiditderent netal
ions;_ tlyanlun1ox|de rtlcles whose surface carries a halo nat ed pl atinum
compound” o’ﬁ‘ﬁ‘W'&W%WHVdf BXYHBY FEIYHRT U oG e paE Er ERe g0t ohﬁ e B¢ Bartsira

Comounm‘"Sth@t gﬁﬁp}nséif% )gf% 1)0“%&09@%@!;35@“n@gm A{;iybi.e.ﬂr;! &1;,3 I{ll R 1§| bxi(g, }i!u‘ght
range such as iron oxide and t ungsten

axide, tungsten oxide, iron oxide, and stroatium titanate can be used.  Particularly, titanium
oxide is desirable because titanium oxide has a high photocatalytic property, chemical siability,

and no harm. Titanium oxide includes titanium oxide and those generally called hydrous

2 titanium oxide, hydrated slanium oxide, orthotitanic acid, metatitanic acid, and titanium
hydroxide.  Titanium oxide may have any erystal forms such as an anatase form, a brookite

ooy, and a rutile form, or a4 mixed orystal forms of these.  Further, in order o improve the

photocatalyize property, at least one matal selected from the groy i congisting of elements of V)

Fe, Co, Ni, Cu, Zn, Ru, Rh, Py P, and Ag and/or a compound thereol may be contained inside

T RTOm e

30 Preferably, the photocatalyst is & titanium oxide having a visible light responsive
ability which can be excited by irradiation with the visible light Natural light contains only
s b o g . 4 [ T S SRR Lo S
SEVOral porcents of the ultraviofet iﬁ”}ﬁ: that can usual ig excite titamunm oxide, /'fu,fim,ii{,ﬁﬂé}i_‘y: i

the photocatalyst has the visible light responsive ability, natural light can be efficiently used 1o

effectively decompose an object to be treated,  Known titanium oxide having the visible light

o2



oxi de; and titanium oxide having a varied conpositional ratio of titanium
and oxygen; can be suitably used. 10012) To formthe photocatal yst | ayer on
thel e, the Oconposition conta ining at |east the photocatal yst and a
solvent is preferable and t conposition %ontaining at Ieast t he
photocatalr ? q and a hlnder fl1Sr fix, i p otocaJ
|yst nor ' praFe FaBi%ﬁE” t“S((SIve‘hr""‘af’énﬁiﬁi*%i”sb“f’ﬂyeiﬁ‘té}‘su $peagvitiot AicEse and
xyl en al gohoh; 50l vents; ap;c 118 8c; ﬁu@ angley-phs P, @i@yi 1R yqahgtw ;Lﬂnc}uamam i
hydrocar bon sol vents such as cycl ol i exane, ethyl acetat butyl acetate,
mei hy Iﬁwﬂﬂthke@ﬂﬁe"téﬁh%am@JH@mnmtbamugewgci@h@@%aﬁwkEAﬁsuﬂﬂeub;ndeﬁ

any of or, rs and ni.c binders. can be usedbxanpl.es of t

o van o Brf < AL G AR PP PP EReE N kB Pl SRR SRR Rlurhs

vin 5 that demcabie@bObigoddr@a: F@SiNSy (1RheNok: [Lasinss sfchugiibnaked £e8$hNSien

silicone resins, organopol ysil oxanes, polyurethane resins, ultkaviolet

i ght cuPalteny BEphe: car el sct romcdeamostioat et esinepiresdof: vehs cenbdr gani c

bi nder s ﬁggﬂg@@xmater gl ass, colloidal sili Prefra.hly, sprayed to thesuch

as construction materials and talyst layer is coate.d or 5 and dried

at a tenpétdture of 7 approximately 20 to 100Cformthe photociiitalyst

| ayer. When necessary, the conposltlon nay be fired at a ternperature of

approxi mat el y 200 £o°700¢ MW&CEmso&IE Gh TéP“#OﬁﬁfﬁgﬂiHeﬂﬁh@Pb@ataIyst

layer PQ@I\Q@}S;@Q@F 84 %l@!’}oséprﬁytqga Yy a!‘f%"%@gﬁ%lb% i3 9&1@3@5[‘,@ & m& & ofa

conposi tion can be coat t'ed by an | npregnation net h coating netho

a spin Geampﬁgvmewh@dwyaahhadeaphabum@yﬂnamédﬂnaﬁKWMh@ﬁ;@mabnmg tiet hod, a

wre ba at| nethod .a revers coatin thod, .a. Dbrush coatlng

met hod, PSP USHEAYed Thy° & FetHod Sudk & ey SPPAYTEE "f Pigh et Hoaie el xyion

t hi Ckne%&oﬁf doherphotoeat.abysti:ha%el &0 D8 PLORKN! W B&Lih: §1n>(>QICQ@ 1!’!9&)

secure transparency, the thickness is pretbrably approximtely 0 to

1000 ki 6y©iThe p%d@@éaﬂaﬁyav1Yayefdnaywbé3WGYWBdwonfhhe<Lay@ru#drhmpeveﬁtlng

a sea ant. ,coppapent, from bl e N L0 or e preferably formed

spacgd gbpfoﬂﬁ%ht%f&“fﬁfdif ”F ﬁf?ﬂ m? Q BFOF 6 gntlné“axééaﬁant

conponentgah:iod:iMdt petidngoeut roskQ0ddhd resing, polyester re wz\ dihencpegitiieni ng, and

fixing the article, as a seal ant for seallng a connected portion (joint

por t i onPCBEENEERCIHE At EE e b et 19“‘”%[8“@(5&41%*@%‘% et refe. and a frame

gf}?élhd: ﬁ)és zH?sSHﬂgp?;am@ Kﬂ}?{yml@ea ilk ?Q‘/!QR{ §gcb ?}?a,allolﬁzqgﬂ qﬁgﬂ{,tu Lﬂ?'i)fam

SlllconelP@Suﬁﬁysanmﬁ\&daﬁﬂkh@@ﬂﬁ!ﬁéﬁhn53nﬁmkygul*hdﬁkRﬂSdﬂs sl cement

pol yur et hane resyn§ PartlcuLarI ,_a two-conponent sealant using a silicone

resif a4 Ui By agent PRECKT gRiv @f f 8% Py ‘é’“ FEUFE Her B¢ a‘“@eéﬁda‘ﬁ?""U@?i“ﬁiz‘faié[n

I socyanat-e; QQETP)QQQQ such as, hexapet hyliene .di.Lsocyanat e, ,.oum of the

i, desdlpllenyllnethanedllsocyanate tolylc dllsocyanate xylene
photocatalyst in the composition is preferably S (0 98% by welght, more preferably 25 to 98% by

weight, still more preferably 30 1o 98% by weight, and further still more preferably 40 1o 98% by

PR Tew 28m omom e o T - o 3 g it A ot :
weight. Lix the case where coment or gypsum s used, the content of the phoiocatalyst is

waould be difficuli to disperse.  Accordingly, both cases would not be preferable. A disperean
a dispersion stabilizer, a coupling agent, a curing agent, a crosslinking agent, a polymerization
A anitlator, a viscosity control agent, a thickener and the like may be nroperly blended into with the
compaosition for forming the photocatalyst layer.
[GOT3]
Preferably, the composition for forming the photocaialyst fayer is coated or

sprayed to the article such as construction materials and glass, and dried at a temperature of



20di i Soeyanate, aroinaM o isocyanate as the curing agwmis highly

ef fective. A transparent |ayer for preventing a seal ant
conponent from bl eeding out is forned on the surface of the seal ant
provided on the article, in which the |ayer contai M nodified ktpoxy resin
prepared u grafl ponrnMW|2|ng el copol ynerizing a polynierizahle

unsat ur gt HEAICEal B AW thicaln eI eK Al Ykt HyThe W bHT tdepsspiel l’wwﬁm ng a
seal ant gomponent, Liam.26: Rl pedina, aul, DBy SRIRLN &, L1ansparent, modifi £

epoxy resin descri bed™ i‘'ves

acj c,, ni ti,,oiaaﬁﬂwsﬂﬂyraagﬂm coatbd oOBALRMEY 1116:30keeligld Leal ik ahpheb Vi seAeeeey
eItheeS|h|Ckeeces eeei i era:mng resin. A coloring plgnent such al um num
flake i SORBLSgBYN %@Mﬁ%}éﬂfl Ay BYT EOALIpE BYdati hd 3&%@&1 fé@ib%dﬁﬁ?@h@ﬁrlnf rom
oseq b odnabs LI RLNERLESAL M BRL GG BPANSY: o S ok bR IR LRELEN D
used. EpoMyocriesins shamhﬂgﬁkwmnﬁimﬂmhétﬁD@%M(@h@um&‘Mﬂfﬂﬂ@dﬂ@h@ﬁuk&i&ﬂd an
aver age ep ent in the ran e ol approxi mately 150 to 1,000 are

pr ef er abid J%nd @ﬁ%&%bﬂfﬁ ‘681 W8 PhavrHe ‘r’a‘rf“aveﬁ*ab‘e TPERY Séqui’ v%rr lghip s wrt he
range. szm@rpiE’uQ%?'aﬂPF 1e<l e ‘9?50 }}aﬁ)@ 519 ?{}}%\W(z Y5(J 1Rh :ff)@U lura r H;Y‘hag% tpoxy
equi val ent of the epoxy Fesi rOX|na e bllt
of the rmdél frisgdbe e@:@n@ﬁ (ﬁﬁﬁt‘ nzytxro obeuﬂbﬁralmedalmr mnerah i$@hriallrknls§s ar(educed Or
curapjlity is re ucedA@cordlngI this case is_not referable Exanpl es of
t he bbo%y”r@m [ a R ROTHE) ¥ \]él‘é‘bﬁ’%bﬁéﬁ@f«“/ﬁl Epoxy ‘rﬁ@@.iﬁs’% SPRENEITR BEaRY!
resins, Bisphonak Alid. RoXY resins, epoxy ester Sresins obtained by

nodi fyi ng the epoxy resihs with dibasic acid or the | i ke, alicyclic epoxy
resins, [Pokygl ycol epoxy resins, and typoxy gratip contai nMy acrylic

resrnsSpecrflcaIIX connercrallx avai | abl e, products such as DELE733
(rmade by Dow Cheri 4" REGHPARY ) ETEN 19858, 83&““&H61%0%?1”(Ha6@0ﬁ§ Yuka
Shel | Epoxyn Kj\m)&m(@}r Ldid2 00 (mBde; tayﬂ%;ahu\&baa&@m lﬁpomenlé{#ﬂg 40P
(made b M TSUI CO., LTD.), EPCICHTO YD 12.8 (na e by i(l Tohto Kasei
Co ilkd>““OEEUJ¢2“2$xdndiAZQ@U@M&deﬂbystnrahhsaw licke ! Corgpo M&Uh@n)mfAnd
Denacol > eX Car R (
fesin pr e(f g%biji sua a; L “Ng\g/“é“r"a;.]g(é)mep{()&}( éa)lﬁiggl thtom, Lﬂ S Hei)‘r‘é%’@@? 1rmms anﬁ
appr oxi rﬁﬁt/erk}/‘rzaﬂ@@c%tiﬁ 1,53‘@9@11%@513/54 ateds WY eleal AN SROXYI QS siNaMl Bguam,
epoxy equrvalent around agproxrnately 1,500 may he used as Iong as the
m xt ur e BgoRYY FEETRS h 5”%%eﬂaVewagéﬁap@WVW@Wﬂﬁ¢Wa%é%ﬁﬂﬂwn“the range of
appr ci xj mately, 15010, 151..000.in. total | 2. 1. . E .

t he pO ytrrerEi%Zd/ltﬁﬂeQ]l:!}gtsLa\, ljjlygt ga { L,(? HHQ ’iu‘ztdi]g? Q& m l k) l()iér(]ile (a%}‘ae(‘ﬁ Ei%(rrrgtd \fy?a, 13
epoxy r@s«nwrnaiudﬁLnanhmxthgrnapaaanLannrn@unmneﬁnﬁs{and ot her

pol yneri zabl e unsaturated nononers. Exanpl es of carboxyl group containing
1110110111. CFS ca“n“”hEPudéﬂabnylPﬁﬂﬁoaéﬁd”“ nétwaényﬂ1€”aéiﬁj“érWtbn|c

aci d, ita60Nnhe 12 Gidee hinadl el anacz'fc s dUIBEE G, rQ@J d, w%rr%%LbQ{% Wi s

modified epoxy resin prepared by graft polymerizing or copolymerizing a polymerizable

poxy

unsiturated moncmer with an epoxy resin,  The layer for preventing a sealant component from

precding out may contain ¢ ransparent moditied epoxy rosin described later, and additives for a

SrOSEHNKIE agent, & polvimenzalion imitiaior, o viscosity contiol agent, tuckeners, and a
PR N I R S AU S S S | SR I S R BT RS N e AL
FOICTTHINEG TOR1. A COIOTTIE [HIMCHL SUCI aiuminnum flake is not HBGO, 00 e iﬁ_yt‘& 143
proveniing a sealant component from bleeding out is prevented from being opague.

300100157

A8 the epoxy resin used for the transparent modified epoxy resin, ordinary enoxy

resing can be used. Bpoxy resing having two or more epoxy groups in one molecule and a
average cpoxy equivalent in the range of approximately 150 to 1,000 are preferable, and epoxy

resing having an average epoxy equivalent in the range of approximately 150 to 506 are more



tmethiatitylate, 2-carboxypropyl (rneth)acitylate, and Stcarboxypentyl
(nmetli)aerylate. filxaniples of other pol ynmedzabi e unsabt.rated nononers

i nclude al kyl esters or cycloalk.yi esters having | to 24 carbon atons of
a.erylic acids or nei:l-tact-vile acids stiich as nethyl (meth)ticrylate,

et hyl (netgli)atirylaFe, propyi (methyacrylatc, ispropyl. (rneth)acrylate"
n- - but yl PEFETEdet Ny &@rery Pide, cdivy 2 2B Hayy eisbut iy sroogitddact Haviig 2000,
'toaci ds agi uch. .as. nigthox. ybutyl.. (rpeth.)acrylate, methoxigethyl.,
(mell) st ﬁf‘”é%‘*gna?iﬁ@x‘f%ﬂ. W "‘%X"“d‘ﬁfﬂ"‘@ﬁ‘g {‘lﬁ“@ﬂfﬁ% 1 E’;ﬁ i "‘”ﬁ%}d“(r?ﬁ i?iﬁﬁ{’%ﬁ
esters haviungl 2 Awo8iigay, bon catonsotghctacbicd! €xaobisorf tht'hodlaeinunnd@i@aci ds
such as éﬁhyd[oxygthyl,(ineth)acrylaite,,3-hydroxy ropyl (rneth)acrylate,
and hydr BRYBEPYE CPPRBERY RS PIER0! Fepyrereinsalimiehl s yrene Suimyr e Rtter i de,
and byt afdjsx.%@%btaﬁ{caﬁfiﬁ\rtiﬂﬁii. EEWBOLAL - e Qs @Qn?i'iizte.i'sig'?i.cf(iQ'};‘ttl*ﬂﬁiii&a?@]li@\%‘.‘iic%[j&ﬂf drying
pr0|)ert|e§, an 1 dicoxiysilyil group containing, suitably used as a-
copoltyngﬁwzahﬂﬁﬁpmhpmngnt@nﬁxaﬁgk&gg@@m¢hﬁnahkgmm$Mtwﬁﬂgroﬁpmdﬁmﬂaining

\r/T'!D ESF?:: i ‘%?%E‘?f@ﬁﬂ&%fﬁ%&%@?ﬁgﬁgthldg?ﬁ’i{){'% By(t;}[al;?%%% ﬂ‘}?ﬁ}’ﬂ;{l;ﬁg@gy i’,‘.‘()ﬁjﬂ;}&.n},’}, FPON

yi - Onet | Eaackyd oyl ouypropy! &y nethexysicanex viERyidbi acsd s oxysiilanec,and
yenettfiacryl oyl oxypropyttriethoxysilane. [0017.1 The transparent nodified
epoxy residn, Fsoipicat 8r4bl (yrage af PG kel i Zéd LOP ol Eopol e i Fed: (imade by

exanmp|.e, the, pol. ymeri zabl.e unsat urat.ed monomer .is.mxed.in a.proportion jn
The Panol OF <PoGYTS 13 Soet e C by P Ghe- Bacainmigh Ysafe BB Bl bablet

t he epoxyxresi(nadand tbecmnture Cosssubjectet: tRda heatpdxacti prefatibd has
tenperature in the range of approximately 60 to ! SOT: usually for.

appr oxi rateEFep CoFVIDMRGUNS I e fhes pi egenceiofy A>pol LAEY izdtion Parevator
such as e%%.g !se%;!:?!?al%%@’ 01 ﬂ&% IL!{I%Wﬂpgl @ gﬂ%ﬁ%tslpn&%@S)i)é!ydfe,ﬁi}(ﬁz[ﬂg}f RE Szg%rﬂ' J)r (5 :,?s the
peroxi de” pol ymeri'zati on”ini tirat of such as'benzoyl’ peroxide I n order’ to

pr ogr essugnat bi agrefitiici @ntthyavdQ018bsy cquivalent in the raRar diiagplcabibyiel it 0ao
suitabl e transparent nodified epoxy resin, the polynerizahl e unsaturated
llloffldf%&ﬁfigéhtains a cayboxyl group containing 1-130110111C1, and tile
transpaq@@yjnndifiedeiroxy resin is obtained by ca in a carboxyl group with
the epoxy pd-th.nd after graft polynerization or copolynerization with the
epoxy resin.|nc cdrboxyd: @rioumlyscredtt edawitibl thecwpoxyd gr dwpradirami
equivalent .rafio in the range of 1:0.05 to 1:0.5. For era Dl e, i nt?g
presence Gf An ST G I GUPF CAMRORVATO G BUb TP BECT I C At Hl YEr: PY HEEEPBoxy |
group andsdhe - neXmgl OUR Al g.J gacked, under cheatiNduyaualt Yad fibhidk 2£:91ic 10
hours. Exanples of the epoxy group/carboxyl group reaction catalyst can

i nquét erpidr yegaltligatial ystogisuth i@s0D0 aridt mastthyd @i wn Sl i -bribmde !

tetr abutylagnal QL obLTL brom deistragt bt i umenium ohlorfde. o

t et rabut yl phosphoni urn i'pl i“eny1benzyl phosphoni um ¢hitor i de; and

ani | i nesixsughs as ot ethyl-ammesand ticl Pilyharauned: Thel weacthi onid.gnperatur e
is suitably appgoxinately 120 to 150()C. [0019 j ka)lq formthe | ayer for
pr event ifig"a | dear antoc shpondntnf remblisssi bag surids sacarhi i shineshiatting

ethyl (meth)acrylate, propyl (methlacrviate, -propyl (meth)ecrylate, n-butyl Imethlacryviate, i-

acids such as methoxybutyl (meth)acrylate, methoxvethy! {meth)acrviate, and ethoxybutyl
(methjaoryiate; hydroxyalkyl esters having 2 10 8 carbon atoms of acrvlic acids or methacrylic
30 acids such as 2-hydroxyethyl (methlacrylate, 3-hydroxypropyl (methacrylate, and hydroxybutyl
(meth}acrylate; styrene, a-methylstyrene, vinyi chloride, and butadiene.  From the viewpoint of
adhesion (o the sealant and drying propeities, an alloxysiiyl gproup contalning mononter is
suitably used as a copolymerizable component. Examples of the alkoxysilyl group containing

moenomer nclude vinviirimethosysilane, vinvitiethoxysilane, vinylris{2Z-methoxyethoxy)silane,



necessary further erwitaining a diluted sofvont.. a. curing ilgent, a
skittle couPlinitt agent, c thd4lthia ay. conpound,. and the |ike can be
prepared and used. \Wen necessary, additives for a. coating material such
as a reformng resin, a thickener, and a ‘di spersant can be bl ended. In
order to 80 secure tran. sparency, no col oring pignent such as al um num

| ak. e |S.U§@wamﬁoiﬂcyenwn “15““”*U%ﬂ\iﬁsﬁ‘MSQkW@nﬁ&lwi”dllutlng tile
WDdIerdh?p u [esl % }y solvents having a high flash point, a high
boi | i ng x“llid PB“”ﬁ T U6 Mﬁropertles such as nmineral spirit can be
used Exampkas of the petrol eum sol vent can include mneral spirit, naphtha,
and as 10 connerC|aIIy avai |l abl e products such as Sol vessos 100, 150, and
200 (made by Exxon'CHEWSEER Cofpanyrox sis ol aoeby200] et egzabo made by
Mar uzgn ) .k T L . !

Ener gy &eb, é?zgp?éﬂn% m%’lgk k‘/%ﬂxﬁ /ms’ilg%l ﬁg h‘{lﬁ\[}ené a\?ﬂ %!2&( N!xl?ﬁﬂ%h ‘;%n &
poi nt ofthmotgt eS§) taham{zl@c:a tyswaglitthabldyo susedbine $i visght b}ei m&&pd\al@ne and tHen
conbi nation, or hes be used as the main q nponent and a smal |l anount
of ot her™ 'S8 Ent }i“h"g)‘/ 6é “GSEHIPR A COICHBP AT GhEX ﬁ‘“ﬁlbé% SBFOFRE B YEIU s ol vent
can inclu r, S ol,u 18, . "
apht ha ket e 2ol vany e RatEn S R Ay e e R AT P BB
ket one; éandneshémwsthéﬁP&E&uﬁhyQﬁwem&yLnapﬁﬁ@Eﬁyafhenaﬂquﬁﬁnaﬁnﬁhe ot her
solvent .t.0 be used can be ro erly set | 0[002 The nodified
epoxy’ r d8IHOT S LRI HSGE T i SRbITAPY 6T Sk He 4T Hg agent for the
epoxy regsmy The nodified epoxy resin and the curing agent for the epoxy
resin are prepared as a two-nolnliioneni I1/Pe in which theMXill ed

el b--)XY resin is”PHécéﬂij(ﬁwéﬂéonwainem ¢ andifthepQuy ing. dgentyhorzabhe
epoxy resin is aced in other ontalner and these are xed in use, 11-)
O a oneééﬁff%ﬂ&ﬁ@ﬁ’hfyﬂémlh %HPBhyf%@Jhﬁﬁ??i%é”&ﬁﬁ%?’ﬁég]hiéﬁﬂﬁfhé curing
agent fafudtihe £POXYeslesin.alg P 85edsn:khe, Saus; CORLAL ARGy AS:d he: curi ng
agent fel the epoxy resin, known curlng agents O the epoxy resin having an
activVe RydrGgen Qa?quuivai‘flemnWﬁumhen Fangecof 140. t 01800 bear weusedicied with
SpeCI fi Qa‘l ;)}SQG\CH?()ngn it h%ttév‘ilsu_m Catif m%u in< a ent) (?’alr(]) I{ncl u%:lg} L‘mmpn it i %a

polyanlnes ei'nédi ai'ni he'® sophoronedlarn

di et hyl engédceioam: Dgextdr b@;s/hcy benetetamkdaen «and 20 @n@m@duph@wh incdokanO;
epoxy resin adducts of allphlnlcketlnlnlzed products; pol yam deal i nii eW

a. nd poBYRP A e tledi neThes e ecrl b udedVaPere. anplns 6 chpre t her eof can
be m Xed o e | di.fied. w,
ketlmnlzogzqq #?Eglééfnﬂ%évghéamyﬁ%m?ﬁ?k?@a{ ;P§¥UP1MM4VQE“$£SS t han 80%
andNpre@erabbwnm0BHMBssmnManVgﬁ&haﬁensumhﬁbhenﬁxfth@u@MﬂsenanmvenhgonAt a
ketlnlnlzailon ra e or the nodiPed ? m de, resin, Lass t han ?dhe5|on
of the EHatl' hg F?i MHER H“‘é’ﬁ“‘e&f‘éﬁﬁ’éﬁbr‘f ‘r’é“céé“ﬁmf BE TN Eient g 18 not
pi a: nt hz_s@@lgﬂ%@@ bid GieehRnRau 198 1 LRBMSI 2w MY suined) F LNENSSNEE, £8) 1o
(FifitNh ;3Cid 7 ’
150°%¢C
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24 do form the layer for preventing a sealant component from b §.t:ic‘:<:¥i;1g; o, 2

C ety e BN L A S SRS S s S R
(R SN ERat aforemeniionsd e IGAIISd eRaGKy regi, ang v

pecessary furiher containing & diluted solvent. a curing agent, a sifane counling agent an organio
tin compound, and the Hke can be prepared and used.  When necessary, additives (o s coating
material such as a reforming resin, & thickener, and & dispersant can be blended.  In order to
A secure trapgparency, no coloring plgment such as aluminum fake i vsed,
FO020]
Asasolvent for diluting the modified epoxy resin, petroleum solvents having a
high flash point, a high boiling point, and low pollution properties such as mineral spirit can be

used.  Examples of the petroleum solvent can include mineral spirit, naphtha, and as



Ni i dW N: 122N90' " () W del i enkel 11 odni nane)l he ease In Pl "nen conponent
type, ketimnized polyam nes having a keii iininizat ion rate of not |ess
than 80% and preferably not |l ess than 90% arc suitable. |'rel brable

speci fic exanpl es of ketim nized poiyam ne.s. include a ketiininized
product of aiiphatic poiyam ne "Versam ne K13" iiortadie by Henkel Japan
l,td., tramewnaﬁb)ﬂfaﬁdﬂaukemhﬁmmuzéQKQEQGUGv ofe. 3ETTANE:NE: p @Hyannneo%Ameka

| /ardency Elili.i Cl or era ion,. L )"
boant  of CE AN Vi T e e BB ol S Gk Stt 6055 AL ' "
EXaMpl e, SoptuithRdshl anevisauphiing zneagentd-nelvde, amr BRI GOUPTROBI RN HRG 1y

,,,,,

si | ane coupl |ng agents such as y(2- anlnoethyDanlnopropyItrlnethoxyS|Iane
y- am nopﬁi(}gﬁﬁy sk pem?hofxyymktxaﬁygm %‘&lfq 18suwanbinosthy| M;fm n(w be used alone orin

m nopr.opyl QF'WE ) g” f|ta|n|noe X.; kot o other salvent
7- am ropF OpYITHt bl Aoy e ande B ¢i By m@vauﬁf EBH PRI HG i Heangent
coupl i nguhi; 8RS H SHER; ASHY I t@u\ﬁ%i doxyRs opyl &nimethoxyisid @ﬂ@o@fﬂﬁ'@iyﬂo ivents
egC|doxypropyInethyldlnethoxy5|lane and nercapto group containing sil ane
coupl i ngitagentduguchyas: 4 %rfrbmamvbbrra pyd‘?mvmﬁ hoxy*sm anéy! Poyisitiozanes

havi ng a up..can .

one- corrp{(}“ap} P?;;LQ f {P%l}é“t i“HaLﬁ‘“ze%j‘Vb %a‘u” “é‘(bfy §((116LF tr{](ef’ H%‘fﬁé’l‘{% QnLN40

, 3- di net hyxlfabutw?bd Ldﬁﬂ@lhb@;@iyﬂ;_;@mﬁl ne and so on may be used, 10[0023']j

Annng these usual ly, the am no group containing silane coupling agent is
bl endéd HFB the cutting agent container to increase the crosslinking
density and i mpr ove, ad| n.T 1 rsug It i 1] LQUPE
agent |s bl ended Int@@?ﬁ;ma Jsl%bas%‘%a%eﬂﬁ %1% / ?nw‘?'l% !Z'm% ﬁ Larﬂp A QHPESN
er ossl i nkingogensit y' amdmnnpmove\@ﬂ@esmdmhﬁuahkymeﬁHea&5wemqap£@g@¢oup
ctinitaining s' |it coupling, agent {ended i.nto the main ag, ent container
to cont ri'bi e’fb‘ﬁwt“BHWV“Pthﬁvewehl‘iH‘Pﬁé g F ﬁ§ellﬁk|nd ﬁéﬁ§ﬁ¥9‘aﬁd”\
adhesi on, byt al-8Q LML, pli 00 Qay AL, ik ihf.8 (al{ntﬁru(hﬁ?i&f?'ﬁ'p;ln ng..29eNnt;.i.8 ;M xed
with the curing agent. I'n the case where the anlno group containiiT
si | ahe GOthﬁnguagemt MS’usédza&mtm3§)snamnv¢@mpmmhg]Lagen&ﬁﬂtheihi@ndhng
ratio is suit ﬂ | to\;O\Parrls P% ﬁ t based fn 100 Parts m%

\i t/ei gHE™ OF THEEd 1”& EOREOREST e heat ne fo G0 APTHE L ade o WietE 8 he
gl yci dylapgrioup (808 Riyn:Ng 1:81iRy AE 1 SAMRIING A8 . RN Oke th8: PEIEAPI® GRLROUP

cont ai ni ng S|Ianc coupling agent IS . .
used.  Specifically, examples of such g curing agent can include aliphatic pelvamines such as

meti-xylenediamine, isophoranediamine, diethylenstriamine, triethylenetetramineg, and

by
L.—d

dlaminodiphenylmethane, epoxy resin adducts of aliphatic polyamines; ketiminized produc
polyamideamines; and polyamide resing.  These can bo used alone, or two o more thereof can
be mixed and used.  Among these, polyamide resing modified with a ketiminized dimer acid
having a ketiminization rate of not less than 80%, and preferably not less than 90% are suitable
for the present invention. AT a ketiminization rate of the modified polyvamide resin Tess than

260 BU%, adhesion of the coabing Sl and an extension rate may be msuificient, and iz not

PUHBVENTIGO TSRS N0 {is :fisusu RED s GG 1L_5c

metude "TATZINGGY (made by Henkel fapan Lid. | trade name). 1o the case of the one-
component Lype, ketuninized polvamines having a kethininization rate of not less than 80%, and
preferably not fess than 0% are suitable.  Preferable specific examples of ketiminized

30 polyamines include a kethminized product of aliphatic polyamine "Versamine K13 (made by
Henkel Japan Ltd | trade name), and a ketiminized product of JEFFAMINE polyamine "Adeka
Hardener BF-Z35R" (made by Adeka Corporation, trade named The amount of the ketiminized
polvamine can be properly set.
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used as the silane coupling agent, the hileoding tiatio of toetzlycidyl
group containing siiane coupling agent and that of the nercapto grotip
containing silime coupling agent each are OH to 2510 parts by wei ght based
OH 100 parts by igieight of the resin soliid 333031133333-31- 0023 3noditied
epoxy resin has an alkozy5|ly| groupExaanes of the organic tin conpound

i ncl ude ididrauesatiehe t}liuhUt w ﬁ‘ 1n ffaﬁﬁo@reetaatsew dibatytimodiiliest at e,
trialkyl & }.}i g agﬁetla& skt ggs - mlr Gt féd ARk t})’\f}m s H:u 8 t‘tﬁ( gl octate, and
d|b|ttylt Wit haleat & Anong théé d#baﬁ " Edmpolinds hayi ng a | ong

ester Chﬂhﬂo@a@py gt&ﬁwnk@ﬁtln PLORERL: V\fl;-ﬁhﬁn@z@ ;ttentnat.nt h\e;rerr(gaamr G- ffi.n
conpound is suitably i'n the range or 0 to pints by Twei ght based on 1
00 palImvmbyhwevghhwmﬁmmnmyﬂmé@mndsoWuﬁmeoﬁvedtgyéﬂ ancmnmgntmkesswtm@n 0
| parts by melqht adheslon to the surface of the sealant is reduced, and
the claseise8is gt ‘t’fe/s$ lydppeerapyfiopeysilanc and v- "1'he layer for
preventi, t, m I ed. by
Coat i ng Br e R TR e o L S B B B PR
onto thesitShlﬁj"aﬁﬁitﬁfﬁ(‘bh@}\/ﬁﬁa‘kﬂﬂ)&yﬂfr}ht he tar:trltﬁttafsuohcvas (xeansnrcmettt;@arg<J be
material and glass, and drying the 5 conposition at a tenperature of

appr oxi rtel Y7ot o0 SooEVHehe hacessayn vhe kebrmpysit oA Ry’ Herflred at a
t enper at, Nl r QX s It iLon n be coated or
sprayed f@aqk gPQ(Q tﬂg i Mr?QQ ”LTJQQ@%HKD ”g%slgﬁtﬁ céﬁﬁ e coated by an
i npr egndtdor] met hod, a dip coatlng nmet hod, a spin coating nethod, a bl ade
coating nethod, a roper coatlnﬂ qﬁthod awre bar coating thod

reverse roll coatHH@”WﬂVhﬁd””& Briis AT E B PHY C U84 HEeReE e 6 WV ﬁﬁé?@ﬁ“by a
met hod $HGH 88,8 i8R1a%0 G0k ING . TR hqum% ayerrgtt% RS ﬁerrt 1in9,&,seal ant
conponent from Ieedlng oul is preferab 1 ; brined such at the entire
sur f ace adfictde Sdaleantdil sreovened; nandin neﬂpretenabhynfarmmd}son as hto

ext end beyond the surfllee of tge sealant togforntan extra ﬁ len |ng | ayer
of appré%tﬁafeﬁy“B“tﬁ“iS T A A O W S e dl Bt O Fhe  idins Fert "fayer for
prevent isnge.assakathiconponentofniam.bl.eedbngiQubid s pr.ef erablgshace it
ca.n in/be apptled to the transparent articles such as gl ass, and the

appl i cabbelrigricitepesoidy énpoteiesgentlical pslinkine demiioknesgh vgrortIhe alsayerirdior a
preventi a LUt can be properly setln

or der tgqgeéﬁﬁg { ‘ﬁ%@g Hé?USPHY“P%RE ﬁé%%%%g”ﬁreferably approximately O
001 to Kko@BO umA primer Iayer may be formed on the surface of the seal ant

i n advance, and the Iayer for pi eventing a seal ant conponent ' Toni

bl eedi ng out nay BeliCHiER WBd <ok BRECEY PiHRIONXOVAY 61 4 {D02T]E BENt RES P TP
ayen L BhRed. o0 LI, Sutl Acku ol e, SR 101 HANCEN KO E 881 BS pars
conventlona 'y used t can used thout particular
lireitatiomy Ema hopizeBd ofnisit m?!Iiﬁu curing agent.  inthe case whe re (he g!yudyi Qroup

containing silane coupling agent and/or the mercapto group containing stlane coupling agent is

used as the stlane coupling agent, the blending ratio of the glyeidyl group containing silane

coupling agent and that of the mercapto group containing silane coupling agent each are 0.1 ©
v : Pt U‘ v ( i it based on %{'}{} X’ k3 ist of the resin sohd content

VSR

sind i the
Womhotir DEEUL L

modified epoxy resin has an alkoxysilvl group.  HExamples of the orgasic tin compound nelude
dibutyltin dilaurate, dibutvitin monoacetate, dibutyltin dircetate, trialkyl tin acetate, dioctylin
30 ailaurate, dibutyliin dioctate, and dibuiylin dimaleate.  Among these, organic Hn compounds
having a long ester chain can give plastic property.  The content of the organic tin compound i3
suitably in the vange of O 1 to 10 parts by weight based on 100 parts by weight of the resin solid
content, At a content less than 0.1 parts by weight, adbesion to the surface of the sealant is

reduced, and the case is not desirable.



a resin include noisture curable urethane resins, epoxy resin conpositions
crosslinked with 25aininc, acryiic resi.n. COWGOSilikaila el OSA: 14A with
i socyanate, silicone resins having an end a Jaen Magid eit yolcitin 0022
Moreover, t.hc present invention is a method f.Ur ire/Ai:ligarilOle,
ClCIaplla;nﬂ the steps of: (1) formng a photocatal ysi |layer on at |east a
part of H"¢lrface of the article which is fixed (scaled) | ay a seal ani, and
(2) formng a tran%pagtemm BYEY u%d e f.ac aﬁtnt L ﬁ&%t rtrttmfiprmt’r;went' ng
a seal ant- conponent from bl ee out Parri aul ar a,
11u/011©@11ihsxahmgbmﬂdaﬁmwummewdngn@aghassmglhtmoﬂmmaammnnpﬁmsmngwa gap
bet ween a gl ﬁz and a f rame sash portion). which | th a SC, al ant
conpri si*fg™ the StaPs g PUFHHFRThE a by d&caeér'ygr 2izy &pd ghiat Renst
part ;of (@Iit%gj‘wiﬁ( r?-@ed @fpt rhﬁn }@ﬁi ’1‘qp§qti‘(\/2f()ii Qb Hhgy, ﬂme& LI anapagentsik ayer
on a SIIffilliCo of h | ant for preventing a seal ant’ conpo ent from
bl eedi ngngute fond ar sum‘aame rﬁfo fuheosealanzoo lon7iohe. stepedihosdion(dn)e chled
phot ocat al vst | ayer be formed on the surface of the artlcle by using
any net rfbarf'c"émld*\/prief%rfaﬁﬁ fymdsr Hef PREPES B%éﬁéﬁtwﬁé@dfc%cnﬁb%qct PO for f ormi ng
the photacalalixslolmel: gl BoAhe SheR (20l ;% hebly tmrmagﬁnt Qg Tor
preventlng seal ant conponent from 1 pr ef erabf’ 0 e
usi ng th@€atomemeﬂtmmhedeonp@svMHomamomLaknmnguﬁhewnnansﬁ@ﬁembunmdwﬁqed
epoxy, resin. {_ - Mor eover @f ?g bed above, .t he
present "INt SRTicd by EPENESAPPIHIRYT R PRGPOcat &T YEt PayEroBHiEat
| east aspard &hpdsunfacg:Qfi d he r@t‘irtc!&zlt‘% r@negal anb Mol 6hih Rﬁ%ﬁ;r(tﬁ@@é s) the
:10articl e, and t he transparent | ayer on a surface of the seal ant fbr
preventhm@ha sealaﬁtnEOWW@nentubndnrbheedwngfeumnsuﬂrt@tantncte; a wariiet y
of PC plate Q\Franlp cqjstructlon\nat ri.al 2 neta conftruc iely
mat eri al‘s an dUERE PIRE RN e s> ﬁa? V cuf rl‘y“§ dﬁ%t?hcﬁ Sh nmat'eri al s,
gl ass, aneépther hikesused.fon extari @ mteardal $1den anehitectural stirugt ure
can ut|I|ze the photocatalytlc hydrophrlrcrtv and are surtabIeThe
const'r ugt Mﬁ of i} aretanpal ey agldgsicandsleestd ke spBUget Fov el Hivepi @rumii
g?égreln?! Isl V\;I')f I #I lh !tﬂagk\ UIZF%% !ﬁchn bé&tnet?dw Swtttlt‘;lleil t,%gtﬁm(%ugw}n q}{fa i (mrh(Id i
gl ass andpaptlame (Bﬁ&’ﬂuﬂ@st‘&terl?hin)neWh»}/ Qde ﬂrt&l\EiLMreﬁﬁ}Wihh.y pgealmantly the
gl ass structure further cornprises a photocatalyst | ayer on at |east a part
of a suffdc® of'CttHe grass)erang’ e bafforsrent e et eay e fokr *bwe%ﬁrrn@ma
ﬁ/gf" 223/@?0&2233 é,,stéJr\@ Loh %Hﬁ')u{‘gmﬁmm ttgéﬁr‘r{xﬁtﬁr%se%ttoifn%thr‘? {Sm%l’ R;(Bms dm
conposikien hit pritnnAlng a phonnattllyst flow, decreasrng, in
hydI0|th|LJC|ty conpriiiiima lindifled epoxy resin prepared by graft
polynerﬁ”z(rlg O copolynerizing a poly traffirilillthlC unsaturated
TonoMer Wi th an oY, JemiN R el ATARNMhe bit:cR O HITBLL AR G HIRAL Rk ing
nmononer conprises a car oxy
conventionally used for the primer can be used without particular Imitation. Fxamples of such

a resin inchude moisture curable urethane resing, epoxy resin compositions crosshnked with

amtine, acryhic resin compositions crosshinked with isocyanate, silicone resing having an end

fOU2E]

Foreover, the present mvenbon is & method oy reaiing an arlicle, comprising the

steps oft {1} forming a photocatalyst layer on at least 2 part of a surfhce of the article which is
30 fixed {sealed) by a sealant, and (2) forming a transparent laver on a suriice of the sealani for

preventing a sealant component from bleeding out. Particularly, the present invention is a
method for treating & glass structure comprising a gap between a glass and a rame (sash portion?
which 15 filled with a sealant comprising the steps of: (17 forming a photocatalyst Javer on at

least a part of a surface of the glass, and (29 forming the transparent fayer on a surface of the



25 gi oup containing nionornei, and the nodified opo::y csin is pepa-itd by
reacting the cmtioxyl Qol: \vitli
the"....v?1l".1. .rv-dyrne:rizatic".lcofmyrnerization.ha. i Itix.antpl OS 30

[ 003 H. Herei nafter, the present invention will be described
more in detail using npl es. In Exanpl es parts" and "(itto" are based
on the mbf%ﬁt{”[UG@ZT“Pt%dUét%bﬁ“Ex%nﬁ'é}Bf‘3&#? [ e Wﬁﬁﬁfﬁéd?‘bdﬁv r esi'h

.1, 100 At ner l“ g ' é'(}&}(@‘qg/s %%sgf’i‘[\;& 1%?11& (3%5@1 ggg{(fzdgli mgi% Qx lhé"’ d‘%éd

SheII Epoxyl ns €no A epoxy resin, "‘epoxy equivalent of 187) were
140C undmﬁwatnmﬁmagen)@a&nﬁjbmnu#ﬁmmﬁbumbmmﬁxmnmthMMHomaﬁhcahduuﬁdym
cri bed bel ow was drop ver 3 hou

polyner”zatlo |Q|t f.ors > q rs, and
aged for'® ‘é"hoﬂt%"“ art )(Br(égﬁfhbdmﬂélkt“ lagp z‘“’p%tft“ém&t» Lt“’éf P LA im

br oni de wag!if e 1@;ﬂd erm\,ct&qmtt%ua@xwgmtm 8b¥edZ oh%tm\(\b@mdtqh@ @ei d val ue
of the resin reached 0.3 ngKOH/ g 6r less; 157 parts of mineral spirit was

added tdhbbfatﬁfmni%%tykvarwmd|f|ed epoxy resin solution (Sanple A). The
resin sql t(on had a not volatile content of 65% and an epoxy equival ent of
652 (soli content) 10 (Blending formula for mxture of vinyl nononers and

pol yneri zation i niftbatce Mt hashyekioaCkglQ=Par bScntion is an article comprising a
250 parts Ethyl acryl ate. 200 parts i-Butyl roet.h. a. crylate200 parts

2f i t hyl HER{ICE 6T Y a0 0ot vl 9L Vot haepylexypiop, s aneBos par i scals) the
t-Butyl pe aaﬂ%"%ﬁ li]ylt Ch]em@jqq;ﬁ@%“pa{} Sce of the sealant for preventing a sealant component

from bleeding out.  As the article, a variety of PC plateg, ceramic construction materials,
metailic construction materials and the like can be used.  Particularly, construction materialg,
glass, and the like vsed for exterior materials for architectural structure can utitize the
photocatalyiic hydrophilicity, and are suitable. The construction matenals, glass, and the like
th used for inferior materlals for buildings may also be used as the article. Moreover, the present
invention iz a glasy siructure comprising a gap between 2 glass and a frame (sash portion) which
ts filled with a sealant, the glass structure further comprises a photocatalyst layer on at least a
part of a surface of the glass, and the aforementioned layer for preventing a sealant component

from bleeding out on a surface of the sealant,

20 [0030]
BMoreover, as deseribed above, the present invention 18 & fransparent composiion
for preventiog a photocatalyst from decreasing in hydrophilicity comprising a modified epoxy
resin prepared by graft polymerizing or copolyimerizing a polymerizable unsaturated monomer
with an epoxy resin. Preferably, the polymerizable unsaturated monomer comprises a carboxyl
2 aroup o ving monomern, and the modifiad « d by reacting the carboxyl

I et e £
JUVaer, Tne

Examples

300 10031
Heremafter, the present mvention will be described more in detail using

bxampies. In Bxamples, "parts™ and "90" are based on the weight,

Production Example of acrylic modified epoxy resin



00: 34] Producticing photoca.talyst Corn decrearii 20 hydropN icity 110035]
[1Sibie Main agent Acrylic n.iodi Ped epoxy resin solution (Sanple A

350 (Note I) TSt, 8380 (Note 2)1 Part A Solvent (Note 3)57 Parts 22N90
(Note 4)Ti 7 Parts | (Note 5) Part . ANN Y100 (Note 6)t 20 Parts | 0O/
(note 1 I,..){,!,,a?SO": made. | )yi ba Silicone Co.,, trade nans

RSN

5372 parts of mineral spirit and 429 parts of "EPIKOTER28EL" {made by Yuke
shell Hpoxy KUK, bisphenol A epoxy resin, epoxy equivalent of 187) were heated 1o 140°C
under a nitrogen gas flow. A mixture of vinyl monomers and polymerization initintors

5 described below was dropped over 3 hours, and aged for 2 hours after dropping.  Next, 0.2 parts

of tetraethylammonium bromide was fed, and reacted for approximately 2 hours.  When the
acid value of the resin reached 0.3 mglOM/g or less, 157 parts of mineral spirit was added («
obtain an acrylic modified epoxy resin solution (Sample A) The resin solution had a non-
volatile content of 65% and an epoxy equivalent of 652 (solid content).

10 (Blending formula for mixture of vinyl monomers and polymerization initiators}

Methacrvlic ackd 10 parts
Styiene 250 parts
Erhyl acrylate 200 parts
-ty methacrylate 200 parts

b 2-Lthyihexy! acrviate 290 paris
v-Methacryloxypropyltrimethoxysilane 50 parts
t-Butylperoxy-Z-ethyihexanoate 8C parts
(00347

Production Example of transparent composition for preventing photocatalyst from decreasing i
20 hydrophilicity
o635

fwere prepared in a blending composition

The main agent and the
shown in Table 1. The main agent and the curing agent were mixad such that the ratio of active

hydropen equivalent of curing agent/epoxy equivalent of the main ageni was 0.8, Thus, a

S Comnposion 1o preventing a DHoIOCaialy st fro de Casiiig i }}‘,'LH€,,r§.;'ilsi§£.'!ly‘




gl yci doxvi sopropyltrirne.thoxysi |lane (note 2.) "T51-8380": nade by
Toshiba. Silicone Co., it nercaptopropyltrinetboxysilane (note 3) "A

Sol vent": made by 3X Nippon Ol & Energy C solvent tattoo, trade nane,
petroleun1 (note 4)1 2,2N90' .0 agent, &ctive hydrogen equival ent (note 5)
torASst. @ made Fp am nopropyltrinethoxysitane (note 6) "NFOSTANN
U-100": 'iAde by Nitto Kasei Co 1. 00381 | 6 Usin t the seal ant wa.s

masked, and at Pl <?¥ 9;(&6}1 at y)%&v?z?%% ddnu ﬂ@\[ flain TTtro ?@O piltJaee of“thei 20
was comnpositipn Tor’ prevent e surface 6 transparent fayer for
pi according to the presenﬁmxnmaﬁhmpmgmas obtained The thtaine glagss s ale
B) was . x a ples and 2, l-I-espect.

TSLE350 (Note 1) 2 Parts

TEL8380 (Note 2) [ Part

A Solvent (Note 3) 57 Parts

Curing agent TAT2ZNO0 (Note 4) 17 Parts

TSLEIZT (Note 5) I Part

NEOSTANN U-100 (Note 63 ? Parts

A Solvent 240 Paris

[0037]

(note 1} "THLEISO" made by Toshiba Silicone Co., Lid,, trade name, y-
glveidoxyisopropyiivimethoxysilane
G {(note 2y "TSLEIZO™ made by Toshiba Silicone Co., Ltd, trade name, v

mercapiopropylt msihoxysi lane

{note 3} "A Solvent”: made by JX Nippon Oit & Energy Corporation, trade name, petroleum
solvent
(note 4) "TATZZN90" made by Henkel Japan Lid., trade name, ketiminized polyamide curing

1 agent, active hydrogen equivalent = 210, ketiminization rate of 95%, non-volatile content of 90%

(note 53 "FELE331" made by Toshiba Silicone o, Lid, trade name, y-
aminopropyltrimethoxysilane

(note 6 "NEOSTANN U-100" made by Nitto Kasei Co |, Lid,, dibutylim dilaurate

jOU5E]

15 Bxaraples §and 2
Using Toshiba TOSSEAL 381 (one-component type) and Sunstar PEN
c-eomponent typed indivi ¢y was molded on a olaa 3.'\?;3?!{--‘:; ard fived
Nexi, the sealant was masked, and a photocatalyst coating material {(81-K283, made by ishihara
Sangyo Kaisha, Lid ) was coated to the surface of the glass.  The photocatalyst coating material
20 was dried af normal temperature, and the masking was removed, Then, a transparent

composition for preventing a photocatalyst from decreasing in hydrophilicity (Sample BY was

sah, and dred at normal temperature to form a

coated o the surface of the soalant

iy e

e out. Thus, a glag

I3

salant component from bl

transparent layer for pr

according to the present invention was obtained.  The obtained glass structures were Examples



[ 0039] Conparative Exanple iuctures for conparison were obtained in the
sane mana.s i.r Exanples | and 2 except that the Needing preventing |ayer
in Exanples | and 2 was not forned The obtained gl ass structures are
Conpar ative Exanples | and 3, respectively. [0040i Conparative Exanples 2
and 4 structures | hr conparison were ohtancd in the
sane nanh@ﬁﬂ%§@%n“5kénnlcs 10except that the bl eeding preventi ng |ayer was
COrrned ngde by Dow Corning bray Co., Ltd.) instead of.the conpositionB)
and 2. € obtained gl ass structures are Conparative Exanples 2 and 4,
respec ﬁaﬁﬁﬂ&MerSQmﬁﬂ@Jﬂﬁk 3y The gia.ss structures (A-Arlinenples | and 2
and Conparative Exanples placed in an Accel erated. Wathering fester (QUV
made by Q Lab COrééﬁaft*iﬂth)w i%ﬂ%ﬁdbﬂpﬂ‘é@ét(@f«rwqﬁ@a 1§q Echagpass edx anet er

vas Spravef; 8 9 iﬁiﬁygfgﬁm I bicGeflbaEk: O NS 80) LAPEGIAL: mﬁ;hwth?sefved

visual ly. The [ic eff erlon
bel ow 8@Hmmﬁﬁﬂmﬁ6hﬂ@uhﬁiuﬁl@ii&ﬁhh&t“A@YﬁteﬂﬂSsl@ﬂ&ﬂﬂeﬁell a ad. X
indicat?&w%?at water is sie,ni 0 ca.ntly ret cor nponsi nt t

Comparative Bxamples 2 and 4
Glass structures for comparison were oblained in the same manner as in Examples
10 and 2 except that the bleeding preventing layer was formed using a silicone resin (SR24035,
made by Dow Corning Toray Co,, Lid ) instead of the composition (Sample B) in Examples |
and 2. The obtaiced glass struciures are Comparative Bxamples 2 and 4, respectively.
10041
Test of hydrophilicity of photocaralyst

15 The glass structures obtained in Fxamples 1 and 2 and Comparative Examples |

(o 4 were placed in an Accelerated Weathering Tester (QUY, made by (-Lab Corporation).
After a predetermined time had passed, water was sprayed, and the hydrophilic effect of the
surface costed with the photocatalyst was observed visually,  The hydrophilic effect was

determined according to the criterion below:

20
determination eritenion: U indicates that the resullis good, Ay indicates that water tends to be
repelled, and X indicates that water 1s significantly repelled
o the case where the layer for preventing a
2 sealant leedmy out was not formed, the hydrophitic offect of the photocatalyst

was reduced after 48 hours in the one-component type sealant, and after 144 hours in the two-
component type, Meanwhile, in the case where the layer for preventing a sealant component

30 from bleeding out was formed according o the present invention, the hydrophilic effect of the
photocatalyst was found even alter 288 hours in the one-component type, and after 504 hours in
e two-component fype. Mamely, the hydrophilic effect of the photocatalyst could be kept for
a long time.

[0042]



frombleed i.ng or photocatal yst the twononnonent a |ong tine. 100421
- hewhere the layer for preventing a scalar', d accord.ininvention

th. e. philic effect of the d even after 288 hothe (a.. rent type., and alter

504 hours, in 111.1-111lel y, the DvHi e erict of |dIyst coul d be kept for
Incipstrhql'Aﬁplicability [ 0043] According to the present
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According to the

present invention, a layer for preventing a sealant component

from bleeding cut which is excelient in adhesion to a variety of sealants is provided, the fayer is

excellent in workability, properties for preventing bleed and di

statrlity, and the itke. The present invention can also keep the hydrophilic

photocatalyst for

a tong fHime.

eifect of the

tt, i;'npam resistance, storage



A method for treating an article., conprising the, steps of:

formng a photocataly st layer on at |least a part of a surface of the
article which is fixed by a sealant, and form ng a preventing
| ayer according to Gair | or 2. on a sur'fiiee of the sealant, the

preventl ayer prevents a seal ant conponent from bl eeding out fromthe

seal ant. !'C ai m 4] enti ngcordi ng tot & m 1 or 2 on ac, An article
oonpr si ng-@phpt ocatal yst layer on at least a part of a surfaoe of the
article.. a sealant which fixes the L'irticle, and a preventing |ayer

accor di ng mehal @i prekeang2 ootacaslyd doe afrdanhes seayanphilicithemheigeab anp.
[daim6.1 The article according to claim5, wherein the rticle is a
construction material. [Caim71 The article according to claim6, wherein

the article is an @xughl Ok IBLeRI Rbvenlitd &M &l Anglcass. st UG GRARKI Sing
a. gap between a. glass and a frane which'is filled with a seal ant, the
gl ass st #iekeuie aflichdiver [ohpriagasiayer formed on at least a past of a surface of the arficle,
and the transparent preventing layer comprises a modified epoxy resin prepared by graft
polymerizing or copolymerizing a polymerizable unsaturated monomer with an epoxy resin, and
prevents a sealant component from bleeding out from the sealant,
[Claim 2]

The method for preventing the photocatalyst from decreasing in hydrophilicity
according to claim 1, wherein the polyimerizable unsaturated monomer comprises a carboxyl
group confaining monomer, and the modified epoxy resin is prepared by reacting the carboxyl
group with the epoxy group afier the graft polvmerization or the copolymerization,

[Claim 3]

A method for treating an article, comprising the steps of:

forming a photocatalyst fayer on at least a part of a surface of the article which is
fixed by a sealant, and

forming a preventing layer according to claim 1 or 2 on a surface of the sealant,
the preventing layer prevents a sealant component from bleeding out from the sealant.
fC a4

A method {or treating a glass structure comprising a gap between a glass and a
frame whick is filled with 2 Séé}.%:;‘s,;";%', comprising the steps of

forming a photocatalyst laver on at least a part of a surface of the glass, and

¥ o

forming a preventing laver accordmg to claim b or 2 on g surisce of the sealant,

wnt o Bleedine out from the sealan

Shym pyra s e Fieigy Lo rvme
PUH DOVENTING [AVOr Doy

NI IA T
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a photocatalyst layer on at least & part of a surface of the article,

a sealant which fixes the article, and

a preventing fayer according to claim 1 or 2 on a surtace of the sealant, the
preventing layer prevents a sealant component from bleeding out from the sealant.
[Claim 6]

The article according to claim 3, wherein the article is a construction material.



phot ocat al yst | ayer on at |least a part of a surface of the article, and
a preventing: layer according to clailTi | or 2 on a surface of the

seal ant, the preventing |layer prevents a seal ant conponent from bl eedi ng
out fromthe sealant. [Claim9[ i9 A transparent conposition
for preventrn ~a photocatal yst fromdecreasing in hydrophilicity,
conprrsrﬁq“aﬂ dified epoxy resin prepared by graft polynerizinig or
copolymertzing a pohyITRLARER) SIS AL 8L £0. TRIRIRE LD, BO.GROMYfgS N
{Caiml 01 Arent Composition according to i m
9, wher eiatnhe] pol yneri zabl e unsaturated nDnoner conprises a carboxyl group

cont ai ni ng nononer, and the nodified epoxy resin is prepared hy reactrng
the carboxyl group wrh‘vlfrrémépawﬂg%d@ra tlafect palagh #ft e polyReriadilsh or

the COpO{;\;}{[{QELQ% : ﬁ’i@ ula[sg ﬁ! W} ELHr her comprises The transparent conposition
according to cl arnr urt er cohprrsrng a curing agent for the epoxy
resin. ap huiepaialyh, ayer on at feast a part of a surface of the arficle, and

a preventing layer according to claim 1 or 2 op a surface of the sealant, the
preventing layer prevents a sealant component from bleeding ouf from the sealant.
[Claim 9]

A transparent composition for preventing a photocatalyst from decreasing in
nydrophilictty, comprising a modified epoxy resin prepared by graft polymerizing or
copolymerizing 4 polymerizable unsaturated monomer with an epoxy resin.

[ am 10

The transparent composition according to claim 9, wheremn the polymerizable
unsatrated monomer comprises a carboxyl group containing monomer, and the modified epoxy
restn is prepared by reacting the carboxyl group with the epoxy group after the graft
polymerization or the copolymerization,

[Claiom 11
composition according (o claim 9 oy 10, further comprising #

curing agent for the epoxy resin.



