
DESCRIPTION METHOD FOR PREVENTING A PHOTOCATALYST FROM  DECREASING IN
HYDROPHILICITY  Technical Field  [0001]              The present invention
relates to a method for preventing a photocatalysl from decreasing in
hydrophilicity caused by bleeding of a sealant componentThe present
invention  5 also relates to a treatment method for forming a layer for
preventing a photocatalyst from decreasing in hydrophilicity caused by the
bleeding of a sealant component. Further, the present invention relates to
articles, particularly construction materials, exterior materials, and
glass structures subjected to the treatment. Moreover, the present
invention relates to a transparent composition for preventing a
photocatalyst from decreasing in hydrophilicity, which 10 composition is
used in the method Background Art [00021              A phmocatalyst layer
is formed on a surface of a construction material, glass, or 15 the like,
and irradiated with ultraviloet light or visible light.Then, the
photocatalyst is excited to decompose or remove an organic substance or
demonstrate hydrophiliciejj, anti-fogging  properties, dirt resistance, and
the like. When the surface of a construction material, glass, or the like
is hydrophilic, a contact angle made with water becomes smaller, and water
droplets adhering to the surface spread to form a water film. Thereby,
fading of the surface coating by  20 the water droplets can be prevented,
or fogging caused by adhesion of fine water droplets can be  prevented
which improves visibility.Even if dirt adheres to the surface of a
construction  material, glass, or the like, the hydrophilic effect of the
photocatalyst allows water such as rain  water to invade under the dirt amd
remove the dirtThereby, the dirt is easily washed off, and a  



dirt resistance effect is provided.Further, various applications are found,
for example, a water  25film is. formed on wall surfaces by the
pholocatalytic hydrophilicit:ji in summer, thereby the wall is cooled and
the room termperature is controlled. [0003]  and a Paine (a. sash portion)
mainly in order to prevent invasion of rain water or absorb expansion or
shrinkage of the construction materials, glass, and the like caused by an
external stress. Examples of the sealant include mainly four sealants such
as silicone sealants, modified silicone sealants, polysullide sealants, and
polyurethane sealants. A photocatalyst layer is containinated by bleeding
of a. plasticized component contained in all of these sealants and becomes
water repellant condition and difficult to demonstrate the photLicatalytic
hydrophilic effect. For this reason, according to the description of Patent
Literature I, in order to prevent elution ohm plasticized component
contained in a sealant,. a fluorine resin coating film, a silicone resin
coating film, a modified silicone resin coating film, a. poly/sulfide resin
coating film, or a 0polyisobutylene resin coating film is formed on the
surface of the sealant. Citation List Patent Literature [00041 15 Patent
Literature JP 2004300863 A Summary of Invention Technical Problem 100051
20In Patent literature I, the Fluorine resin coating film, the siliC011e
resha coating film, the modified silicone resin coating film, the
polysullicle resin coating: film, or the PolYlsoblnYleillc resin coa.hng
fihn is fflifiled a.s the layer for Preventing elution ofsealalll comptmem.
The. clutH) proveffitint; &Teo, iiiimishe resin coating inn; i reduced by
usc::', f'n ilong time, and the sealant component gradually bleeds out.
Thereby, the phatocatalyst is contanwitlb..ttlcleummtt- plm,tomdmityl.ic
Mythophilittily iCH3 The present inventors conducted research  about
VariOUS resins having a 1011gierm 30effect of preventing the bieeclins.,,,
of the plasticized component contained i ii. the sealant or the like, and
round out that a modified epoxy resin prepared by graft polymerizing or
copolymerizing a ImIymorizable unsaturated monomer with an ciroxy resm has
a high bleeding preventing ertbel.. Thus, the present invention has; been
completed. 



10007,1              Namely., the present invention is a method tar
preventing a phowcatalyst from decreasing in hydrophilicity comprising the
step of forming a transparent preventing laycir on a rIttee Of a sealant
which fixes (seals) an article, the article has the phoiocatalyst layer
formed  on at least a Part I' a surface of the article, 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.              Moreover, the present invention is a method for
treating an article comprising the steps of Conning a pholocatalyst layer
oil at least a part of a sui lace of the article fixed (sealed) by a
sealant, and forming a preventing layer on a surface of the sealant, the
preventing layer prevents a sealant component from bleeding out from the
sealantParticularly, the present inis a method for treating a glass
structure comprising a gap between a glass and a frame which is filled with
a sealant comprisi lig the steps of forming a photocatalyst layer on at
least a pai t ola surface oit the glass, and forming a preventing layer on
a iagface. of the sealant: the Ipreveraing layer prevents a sealant
component from bleeding out from the sealant              ivicgeovelii the
Present invention is an article comprising a PhotocatillYst layer on at
least a part of a surface of the article, a sealant which fixes (seals) the
article, and a transparent Preventing layer on a atifraCe of the sealant.,
the Preventing layer Prevents a sealant, component from bleeding out from
the sealant, and particularly a glass structure comprising a gap between a
20glass alai a flarlTh which is filled with a sealant., the glass structure
further comprises a photocatalyst layer on at least a part of a surtiacc of
the article, and a tranvia ent preventhig layer on a sm.nice of die
sealant, the Preventing layer Plievenis a sealant comPonent from bleeding
Out from the sealant Further, the Present invention is a transparent
goinPosiiion for Preventing a zi)ph ohiscatiilyst from de:great-Mil...2,i,
in by( rophilicity comprising, a. modified (tp0Vt/ 170((i prepared by
resin. A.d.vailtageOUS EffeetS (if Invention :30100081                the
present invention is a method comprising the step of tormng a tra.risparent
preventing layer on a. surth.co of a sealant which fixes (scals) an.
article, the article has a photocatalyst layer tbrmed on at lea.st a. part
of a Slit face of the article, and the transparent preventing layer
comprises a modified epoxy resin prepared 1)y graft polymerizing or 



zl. copolymerizing a polymerizable unsaturated monomer with an epoxy resin,
and prevents sealant component from bleeding out from the sealani Thereby,
bleeding. of the sealant can he prevented, and the photocatalytic
llydrophilicity can be kept for a long time. Moreover, the layer Mr
preventing a sealant component from bleeding out is suitable ffir
transparent articles such as a glass structure because the layer has
transparency  even at the thickness of the hi in 'is thick Moreover, the
present invention is a method comprising the steps of forming a
photocatalyst layer on at least a part of a surface of the article which is
fixed (sealed) by a iskadarai and forming a Pregeradrig layer on a sinlace
of the sealant-, the preventing layer prevents a sealant component from
bleeding out from the sealant. ithereby, the photocatalyst layer and the
layer for preventing a sealant component from bleeding out can be formed in
a work site in which the article is constructed             Moreoven, the
present invention is an article comprising a photocatalyst layer on at
least a part of a surface of the article, a sealant which fixes (seals) the
article, and a preventing In layer on a surface of the sealant, the
preventing layer prevents a sealant component from bleeding out from the
sealant. Thereby, the phowcatalytic hydrophilicity can be kept for a long
time 'Thereby, fading of the surface coating by the water droplets can be
prevented for a long time; and f(42."ging caused by adhesion of fine water
droplets can be prevented for a long time to secure visibility. moreover, a
dirt resistance effect to facilitate washing off the dirt on the surthce of
the article and a room temperature control lune' ion can be given to the
article for long time Further, the present invention is a transparent
cauriposition for preventing a ii-orn decreasing in hydR)philicity,
comprising, a nit:girdled epoxy resin prepared biy     graft polymerizing
or corgdymerizirig a poi.yroicrizable unsaturated monomer with an epoxy
ghtisk: eenancHmna ranenalcoSrUC r:U.,,,Hy ramvided;-flriHIC:OCH yi is
Description of Embodiments :30[0009.!              The present invention is
a method comprising the step of forming a transparent preventing layer on a
surface of a sealant which fixes (seals) an article, the article has a
photocatalyst layer formed on at least a part of a. Sillia.G0 of the
article, 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 seal am. A variety of articles can be used as
the article. For example, a variety of PC plates, ceramic construction
materials, metallic construction materials frequently used to construct
architectural structure can be used. 5Particularly, the construction
materials, glass, and the like used for exterior materials fbr
architectural structure can utilize the photocatalytic hydrophnicity, and
are preferable. The construction materials, glass, and the like used for
interior materials for architectural structure may also be used. A
photocatalyst layer is formed on at least a part of the surfjice of the
article. A transparent photocatalyst layer is preferable, since it can be
applied to transparent articles such i 0as glass and the applicable
articles are not essentially limited. A. base layer (first layer) may be
Iblairled on the SUrthee of the article in advarlee" and the PholocatalrYst
layer (second layer) may formed on the base layer. 



[0010] A photocatalyst is a particle that demonstrates a phoiocatalytic
property 5 (p1 'IIhydrophilicity) by irradiation with light having
eiiier,r,y not less than the banns in One or two or more of known metal
compound semiconductors such as titanium oxide, zinc oxide, tungsten oxide,
iron oxide, and strontium titanate can be used. Particularly, titanium
oxide is desirable because titanium oxide has a high photocatalytic
property, chemical stability, and no hair!. Titaniuill oxide inClUdes
titanium oxide arid those generally called hydrous 20titanium oxide,
hydrated iiianiUM oxide, orthotitanic acid, metatitanic acid. and titanium
hydroxicKTitanium oxide may have any crystal forms such as an anotase form,
a brookilia torus, and a ruffle form, or a mixed crystal Ibrins of these.
Further, in order to improve the p )0incatalYiiced- least one hbald
selected bruin (he group consisting of domic11sof      Fe, Co, Ni, Cu, Z11,
RU, Rh, Pt.. Pd., and Ag, and/or a compound thereof may be contained inside
25the particle rind/or on the coribee or the particlte titi photoetibilyst
has PleterablY a line Om if Uka a;!/.C. earl has a emHair mime
bar:feria-fly mi The'200 :hecaCa didyitifi?..a,HurII,, 30,nI \lien:1)6MT or
a high phiiibmatalytic property. 1001 j               Prefbrabiy, the
phowcabtlyst is a titaniUtil oxide having a visible light responsive
ability which can be excited by irradiation with the visible light.Natural
light contains only several percents obthe ithravitibir light that can
usually,: excite titaniurn oxide. Accordingly, ir the phicitocatalyst has
the visible light responsive ability, natural light can be efficiently used
to effectively decompose an object lo be treated. Known titanium oxide
having the visible light  responsive ability Can be used., titanium oxi.de
parttcics doped with a differer  element such as sulfur (8), nitrogen (N)
and carbon (C); titaniun des formed a solid solution with different metal
ions; titanium oxide particles whose surface carries a halogenated platinum
compound or iron oxyhydroxide; titanium oxide particles complexed with a
compound 5that demonstrates photocatalyst activity in the visible light
range such as iron oxide and tungsten 



oxide; and titanium oxide having a varied compositional ratio of titanium
and oxygen; can be suitably used. 10012) To form the photocatalyst layer on
thele, the 0composition conta ining at least the photocatalyst and a
solvent is preferable, and t composition containing at least the
photocatalyst, a solvent, and a hinder flSr fix i ng the pliotocal a
lystmore plefelableAs the solvent, aromatic solvents such as tol Lien@ and
xylen alcohol solvents such as butanol, isopropyl alcohol, and ethanol,
hydrocarbon solvents such as cycloliexane, ethyl acetate, butyl acetate,
mei hy I butyl ketone, or water caii be used, for example As die binder,
any of organic binders and inorganic binders can be usedExamples of the
organic binders include acrylic, resins, epoxy resins, polyester resins,
vin           alcohols, urea resins, phenol resins, fluorinated resins;
silicone resins, organopolysiloxanes, polyurethane resins, ultkaviolet
light curable resins, and electron beam curable resinspies of the inorganic
binders include water glass, colloidal sili Prefra.hly, sprayed to thesuch
as construction materials and      talyst layer is coate.d or 5 and dried
at a temperature of  7 approximately 20 to 100Cform the photociiitalyst
layer. When necessary, the composition may be fired at a ternperature of
approximately 200 to 700C The composition for forming the photocatalyst
layer can be coated or sprayed by a known method. For examPle, the
composition can be coated by an impregnation method, a dip coating method,
a spin coating method, a blade coating method, a roller coating method, a
wire bar coating method, a reverse roil coating method, a. brush coating
method, or sprayed by a method such as a spray coating method. The
thickness of the photocatalyst layer can be properly set. In order to
secure transparency, the thickness is pretbrably approximately 0.001 to
1000 kin, The photocatalyst layer may be formed on the layer for preventing
a sealant component from bleeding out, or is in more preferably formed
spaced approximately 1 to 5 mm from the layer for preventing a sealant
component fro M bleeding out. 10014.1               \d/hen positioning, and
fixing the article, as a sealant for sealing a connected portion (joint
portion) between the articles, or a gap boxiveen the article and a frame
(sash it) portion), a known sealant can be used (sealing means for
shielding from air, water or the like) Examples of the sealant include
silicone resins, modified silicone resins, polysuilide resins, and
polyurethane resins. Particularly, a two-component sealant using a silicone
resin and a curing agent is highly effective. Further, a sealant using an
isocyanate compound such as hexamethylene diisocyanate,
iii,desdiplienylinethanediisocyanate, toly1CIM diisocyanate, xylene 



20diiSoeyanate, aroinaMio isocyanate as the curing agwym is highly
effective.               A transparent layer for preventimg a sealant
component from bleeding out is formed on the surface of the sealant
provided on the article, in which the layer contai M modified ktpoxy resin
prepared u grafi polyrnwrizing el copolymerizing a polynierizahle
unsaturated mealealer with an eltekaIY resin The ithiter fel preventing a
sealant component from 2e:bleeding out may comain a transparent modified
epoxy resin described later., and additives tot a. "Si' kisriersim ,
acjc,,nit, aenrina ascent., C; OSAthWet.ic30Leelei LeafireliTheLViseAeeeey
eltheesihiCkeeces. eeei i era:ming resin. A coloring pigment such aluminum
flake is not used: and the layer For preventing a sealant component from
bleeding out is prevented from being, opaque.. 100 I 5] As the epoxy resin
used for the transparent modified epoxy resin, ordinary epoxy resins Can be
used. Epoxy resins having two or more epoxy groups in one molecule and an
average epoxy equivalent in the range olapproximately 150 to 1,000 are
preferable, and epoxy resins having an average epoxy equivalent in the
range. of approximately 150 to 500 are more  5- prefer.red. When the epoxy
equivalent of the epoxy resin is more than approximately I to00, solubility
of the modified epoxy resin to be obtained in mineral spirit is reduced, or
curability is reducedAccordingly, this case is not preferable. Examples of
the epoxy resin can include bisphenol A epoxy resins, bisphenol F epoxy
resins, bisphonol Al) epoxy resins, epoxy ester 5resins obtained by
modifying the epoxy resins with dibasic acid or the like, alicyclic epoxy
resins, polyglycol epoxy resins, and typoxy gratip containMg acrylic
resinsSpecifically, commercially available products such as DELE7331,1
(made by Dow Chemical Company), ETON 1J828, 834, and 80621 (made by Yuka
Shell Epoxy K K ), (2Y 112.60 (made by Asahi Ciba Co., Epomie K #1.40P
(made by MITSUI OIL CO., LTD.), EPOTOHTO YD 12.8 (made by i(I Tohto Kasei
Co ,Ikd.), EEL-42:21 and 4229 (made by Union Carbide Corporation), and
Denacol EX-830 (made by Nagase ChernteX Corporation) can be used. The epoxy
resin preferably has all average epoxy equivalent in the range of
approximately 150 to 1,000 as stated However, an epoxy resin having an
epoxy equivalent around approximately 1,500 may he used as long as the
mixture of epoxy resins has the average epoxy &It iivalerid in the range of
apprciximately 15010 151.000 in total I 00 15.1              Examples of
the polymerizable unsaturated monomer used in the transparent modified
epoxy resin include carboxyl group containing monomers and other
polymerizable unsaturated monomers. Examples of carboxyl group containing
1110110111.CFS ca.n include acrylic 20acid, rnethaerylic acid, crotonic
acid, itaconic a.cid, inaleic acid, fumaric acid, 2-carboxyethyj 



tmethiatitylate, 2-carboxypropyl (rneth)acitylate, and Stcarboxypentyl
(metli)aerylate. filxaniples of other polymedzabie unsabt.rated monomers
include alkyl esters or cycloalk.yi esters having I to 24 carbon atoms of
a.erylic acids or mei:I-tact-vile acids such as methyl (meth)ticrylate,
ethyl (mettli)atirylate, propyi (meth)acrylatc, ispropyl. (rneth)acrylate"
n--butyl (rti.eth)a.erylige, is 25[nay]tsbutiyi roociddact Having 2
'toacids acids such. as nigthox.ybutyl. (rneth.)acrylate, methoxigethyl.
(m.ell)acridate, and ethoxybuiyl.     OThlthltitluThtlalul hYdnixitalkYl
esters having 2 to 8 carbon atoms of acridle acidsor"1"1:11acrY)ic 30 acids
such as 24hydroxygthyl (ineth)acrylaite, 3-hydroxypropy1 (rneth)acrylate,
and hydroxybutyl. (meth)acrylat. styrene, a-methylstyrene, vinyl chloride,
and butadiene. From the viewpoint.. of adheition to the sealant arid drying
proi)erties, an idicoxiysiiyii group containing, suitably used as a
copoltymerizable component. Examples of the alkoxysityl group containing
monomer include vinyltrimethoxysilane, vinyltriethoxysilane,
vinyltris(2-methoxyethoxy)silane,
yi-OnetlEa.cryloyloxypropyltrimethoxysilane, vinyitriaccitoxysilane, and
yemettfiacryloyloxypropyttriethoxysilane. [0017.1 The transparent modified
epoxy resin is preferably graft polymerized or o copolymerized: for
example, the polymerizable unsaturated monomer is mixed in a proportion in
the range of I 0 to 2,000 parts by weight based on 100 parts by weight of
the epoxy resin, and the mixture is subjected to a heat reaction at a
temperature in the range of approximately 60 to !SOT: usually for
approximately I to 10 hours in the presence of a polymerization initiator
such as azobisisobutyronitrile and benzoyl peroxide, and preferably a
peroxide polymerization initiator such as benzoyi peroxide in order to
progress grafting efficiently. [0018]               Particularly, in a
suitable transparent modified epoxy resin, the polymerizahle unsaturated
11101:10111e1 contains a cayboxyl group containing 1-130110111C1, and tile
transparent modifiedeiroxy resin is obtained by ca in a carboxyl group with
the epoxy pd-th.nd after graft polymerization or copolymerization with the
epoxy resin.Inc carboxyl group is reacted with the epoxy group in an
equivalent ratio in the range of 1:0.05 to 1:0.5. For example, in the
presence of an epoxy group/carboxyl group reaction catalyst; the carboxyl
group and the epoxy ,group are reacted under heating usually ffir I to .10
hours. Examples of the epoxy group/carboxyl group reaction catalyst can
inquaternary salt catalysts such as 20 retraethylainnlOniUln bromide,
tetrabutylarnalOrdUITI bromide, tetracthylinumonium chloride,
tetrabutylphosphoniurn bromide, triplienylbenzylphosphonium chloride; and
anilines such as triethylamine and tributylarnine. The reaction temperature
is suitably approximately 120 to 150()C. [0019 j ka)lb form the layer for
preventing a sealant component from bleeciing out., a athition contatrung 



necessary further erwitaining a diluted sofvont.. a. curing ilgent, a
skittle couPlinitt agent, c thd4lthia ay. compound,. and the like can be
prepared and used. \When necessary, additives for a. coating material such
as a reforming resin, a thickener, and a dispersant can be blended. In
order to 80 secure tran.sparency, no coloring pigment such as aluminum
lak.e is used. 1002.01                 As a solvent 101 diluting tile
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  10 commercially available products such as Solvessos 100, 150, and
200 (made by Exxon Chemical Company), Swasols 100, 200, and 3.10 (made by
Maruzen Petrochemical Co., Ltd ), and A Solvent (made by lx Nippon Oil &
Energy COInGration) can be MCntioned "lhe solvent having, a high flash
point of not less than 40C; is suitably usedThese may be used alone or in
combination, or these may be used as the main component and a small amount
of other solvent in ay be used in coinbinationExamples of the other solvent
can include hydrocarbon solvents such as toluene, ix ylene and solvent
naphtha., ketone solvents such as methyl ethyl ketone and methyl isobutyl
ketone; and ester solvents such as ethyl acetate. The amount of the other
solvent to be used can be properly set I 0[0021]              The modified
epoxy resin is suitably used in combination with a curing agent for the
epoxy resin. The modified epoxy resin and the curing agent for the epoxy
resin are prepared as a two-nolnliioneni II/Pe in which theMOdilled
elb--)XY resin is Placed in one container and the Curing agent for the
epoxy resin is placed in other container, and these are mixed in use, 11-)
Or a onescotriponeni type in which the modified epoxy resin and the curing
agent for the epoxy resin are placed in the same container. As the curing
agent fel the epoxy resin, known curing agents Or the epoxy resin having an
active hydrogen equivalent in the range of 40 to 300 can be used
Specifically, examples of such a curing agent can include aliphatic
polyamines such as mathskyleinediainine, isophoronediarnine,
diethylenciiriamine, triethylenetetramine, and 20diaminodiphenylinctilan0;
epoxy resin adducts of aliphinicketiminized products; polyamidealiniieW;
a.nd polyainide resinsThese call be used alone., or two or more thereof can
be miXed and used. Among these, polyamide resins modified with a
ketiminized diino acid having a ketiminizatii)n rate of no less than 80%,
and preferably not less than 90% are suitable Or the present inventionAt a
ketiminization rate or the modiPed polyamide resin lass than      adhesion
of the coating Film and an extension rate may be insufficient. and is not
pia:nth-ableSuacific coin:Riau or theUS;IP?..VVIt ..a rrncnscncz.cc
(FifitNi ;3C:id 



NiidWIN:122N90'' ()Widelienkel1lodni name)I he ease In PI "nen component
type, ketiminized polyamines having a keii iininizat ion rate of not less
than 80%, and preferably not less than 90% arc suitable. l'relbrable
specific examples of ketiminized poiyamine.s. include a ketiininized
product of aiiphatic poiyamine "Versamine K13" iiortadie by Henkel Japan
I,td., trade name), and a ketiminized product of 3ETTAMINE polyamine "Adeka
I /ardency Eliiiii-235R" (rilada by Adek a CIorperation, trade name)"lhe
amount of the keiiminksed polyamine can be properly set. 10022]  11
EXaMple,S of the silane couplintz, agent include amino group containing
silane coupl ing agents such as y(2-aminoethyDaminopropyltrimethoxysilane"
y- aminopropyltriethoxysilane, N-(13-aminoethyl)-
y-aminopropyitrimethoxysilane, and N-(fitaininoethyl.)-
7-aminopropylrnetlidimethoxysilane, glycidyl group containing silane
coupling Tiagents such as yitglycidoxypropyltrimethoxysilane and y-
glycidoxypropylmethyldimethoxysilane; and mercapto group containing silane
coupling agents such as li-mercaptopropyltrimethoxysilane. Polysilozanes
having an amino group can also be used. Further, in the case of the
one-component type, Isetiminized products of 3(lor triethozysilyli-N40
,3-dimethylbutylideneThropylamine and so on may be used, 10[0023'j
Among these, usually, the amino group containing silane coupling agent is
blended into the cutting agent container to increase the crosslinking
density and improve adhesionThe glycidyl grout) containing silann coupling
agent is blended into the main base agent container to increase the
erosslinking density and improve adhesionUsually, the 15mercapto group
ctinitaining s' lit coupling, agentblended into the main ag,ent container
to contribute to not only improvement in the crosslinking density and
adhesion but also control of a pot life alter (he coupling agent is mixed
with the curing agent. 1.00241 In the case where the amino group containiiT
silane coupling agent is used as the )snann coupling] agent, the blending
ratio is suitably 0 I to 10 Parris by weight based on 100 Parts hy
\it/eight or the solid content of the curintt, agentIn the case where the
glycidyl group containing sib ne coupling agent and/or the mercapto group
containing silanc coupling agent is 



used as the silane coupling agent, the hileoding tiatio of toetzlycidyl
group containing siiane coupling agent and that of the mercapto grotip
containing silime coupling agent each are OH to 2510 parts by weight based
OH 100 parts by igieight of the resin solid 333031133333-31- 0023 3noditied
epoxy resin has an alkozysilyi groupExamples of the organic tin compound
include           dilaurate, dibutyltin monoacetate, dibutyltin diacetate,
trialkyl tin acetate, dioctyltin difaurate, dibutyliin dioctate, and
dibittylt in ditnaleate.Among these, organic tin compounds haying a long
ester chain can give plastic property. The content of the organic tin
compound is suitably in the range or 0 I to 10 pints by !weight based on 1
0 0 pail,: by weight of the, resin solid content, At a content less than 0
I parts by weight, adhesion to the surface of the sealant is reduced, and
the case is not desirable  12 [0026.1              'I'he layer for
preventing a sealant component from bleeding out is preferably Ihrined by
coating or spraying the composition containing the modified epoxy resin
onto the surface of the sealant of the article such as construction
material and glass, and drying the 5 composition at a temperature of
approximately 70 to 200C When necessary, the composition may be fired at a
temperature of approximately 200 to 700C. The composition can be coated or
sprayed by a known method For example, the composition can be coated by an
impregnation method, a dip coating method, a spin coating method, a blade
coating method, a roper coating method, a wire bar coating method, a
reverse roll coating method, a brush coating 10 method, or sprayed by a
method such as a spray coating method. The layer for preventing a sealant
component from bleeding oui is preferably ;brined such that the entire
surface of the sealant is covered, and more preferably formed so as to
extend beyond the surflice of the sealant to form an extra preventing layer
of approximately 5 to 15 inm around the sealant. The. tmansnarent layer for
preventing a scalar!t component from bleeding out is preferable since it
ca.n in/be applied to the transparent articles such as glass, and the
applicable articles are not essentially 'the thickness or the layer for
preventing a sealant component from bleeding out can be properly setIn
order to secure transparency, the thickness is preferably approximately 0
001 to l 000 umA primer layer may be formed on the surface of the sealant
in advance, and the layer for pi eventing a sealant component 'Toni
bleeding out may be thrilled on the primer 20layer. {0027j As the primer
layer !brined on the surface of the sealant in advance, known resins
conventionally used for the primer can be used -without particular
lireitation. Exa pies of sineli 



a resin include moisture curable urethane resins, epoxy resin compositions
crosslinked with 25aininc, acryiic resi.n. COMpOSilikaila elOSA:14A with
isocyanate, silicone resins having an end a Jaen Magid eit yolcitin 0022
Moreover, t.hc present invention is a method f.Ur ire/Ai:ligari101e,
CiOlapliaing the steps of: (1) forming a photocatalysi layer on at least a
part of a surface of the article which is fixed (scaled) lay a sealani, and
(2) forming a transparent layer on a surface of the sealant for' Preventing
a sealant- component from bleeding outParriaulara, the Present.
.11u/0110011 is a method for treadng a glass slItictura coinprising a gap
between a glass and a frame (sash portion) which is filled with a SC;alant
comprising, the steps of (I') forming a photocatalyst layer on at least a
part of a SU rfaCe of the glass, and (2') forilliflg the transparent layer
on a SlIffilliC0 of the  13 sealant for preventing a sealant component from
bleeding out on a surface of the sealant. In the step (I) or (1'), the
photocatalvst layer may be formed on the surface of the article by using
any method, and preferably using the aforementioned composition for forming
the photocatalyst layer. In the step (2) or (2'), the transparent layer for
preventing a sealant component from 11 Needing out is preferably formed
using the aforementioned composition containing the transparent modified
epoxy resin. [00291                  Moreover, as described above, the
present invention is an article comprising a photocatalyst layer on at
least a part of a Surface of the article, a sealant which fixes (seals) the
:10article, and the transparent layer on a surface of the sealant fbr
preventing a sealant component from bleeding outAs tile article, a variety
of PC plate's, ceramic construction materials, metallic construction
materials and the like can be used. Particularly, construction materials,
glass, and the like used For exterior materials for architectural structure
can utilize the photocatalytic hydrophilicitv, and are suitableThe
construction lilaret ials, glass, and the like IEused for interior
materials for buildings may also be used as the articleMoreover, the
present ilwfflitill is a. glass structure comprising a gap heliwelehl a
glass and a flame (sash Politicilli) which is tilled with a sealant, the
glass structure further cornprises a photocatalyst layer on at least a part
of a surface of the glass, and the aforementioned layer for preventing a
sealant component Mom bleeding out on a surface of the sealant 10030,1
Mot cover, as described above, tho present invention is' a transparent
composition hit pritmnAing a phommattilyst flow; decreasing, in
hydloithilicity compriiiiim a Iimdifled epoxy resin prepared by graft
polymeri zirig Or copolymerizing a poly traffiriIillthIC unsaturated
monomer with an epoxy resin Preferably, the polymerizabie unsaturated
monomer comprises a carboxyl 



25 gioup containing nionornei, and the modified opo::y csin is pepa-itd by
reacting the cm tioxyl Qrol: \vitli
the"....v?1".1..rv-dyrne:rizatic".1cofmlyrnerization.ha. i Itix.antplOS 30
[003 H.               Hereinafter, the present invention will be described
more in detail using Examples. In Examples: "parts" and "(itto" are based
on the weight. [0032] Production Example of acrylic modified epoxy resin
.1, 100 A:mineral spirit and 429 parts of EPIKOTE828I2I2 (made by Yuks
Shell EpoxyIns henol A epoxy resin, epoxy equivalent of 187) were heated to
140C under a nitrogen gas flow. A mixture of vinyl monomers and
polymerization initiators 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 mgKOH/g or less; 157 parts of mineral spirit was
added to obtain an acrylic modified epoxy resin solution (Sample A). The
resin solution had a not volatile content of 65% and an epoxy equivalent of
652 (solid content) 10 (Blending formula for mixture of vinyl monomers and
polymerization initiatc Methacrylie acid10 parts
250 parts Ethyl acryl ate. 200 parts i-Butyl roet.h.a.crylate200 parts
2fithylhexyl a.crylate290 parts y-Mothaeryloxyprop,ilane50 parts
t-Butylperoxv2ethylhexanoate80 parts 



00:34] Producticing photoca.talyst Corn decrearii 20 hydropNl icity 110035]
[iSibie Main agent  Acrylic n.iodiPed epoxy resin solution (Sample A)
350 (Note I) TSt,8380 (Note 2)1 Part A Solvent (Note 3)57 Parts  22N90
(Note 4)Ti 7 Parts I (Note 5) Part . ANN U-100 (Note 6)t 20 Parts  I 0/
(note 1 I I8350": made.l)yiba Silicone Co.,, trade nans 



glycidoxvisopropyltrirne.thoxysi lane (note 2.) "T51-8380": made by
Toshiba. Silicone Co., it mercaptopropyltrimetboxysilane (note 3) "A
Solvent": made by 3X Nippon Oil & Energy C solvent tattoo, trade name,
petroleum   (note 4)I 2,2N90' .0 agent, active hydrogen equivalent (note 5)
' '1St...833r: made Fp aminopropyltrimethoxysitane (note 6) "NFOSTANN
U-100": made by Nitto Kasei Co 1.00381 I 6 Usin  t the seal ant wa.s
masked, and a photocatal yst coati rig mater  ' to Inc snrfaee of thei 20
was composition for preventi coated to the surface of transparent layer for
pi according to the present invention was obtained The thtaine glass s  ale
B) was . x a ples  and 2, respect. 



[0039] Comparative Example iuctures for comparison were obtained in the
same mana.s i.r Examples  I and 2 except that the Needing preventing layer
in Examples I and 2 was not formed The obtained glass structures are
Comparative Examples I and 3, respectively. [0040i Comparative Examples 2
and 4                       structures lhr comparison were ohtancd in the
same manner as in Examoics 10except that the bleeding preventi ng layer was
Corrned u made by Dow Corning bray Co., Ltd.) instead of.the compositionB)
and 2. 'Idle obtained glass structures are Comparative Examples 2 and 4,
respec [00411 'test ofilicity The gia.ss structures (A-Arlinenples I and 2
and Comparative Examples placed in an Accelerated. Weathering fester (QUV,
made by Q-Lab Corporation.). After a predetermined time had passed, water
was sprayed, and the hydrophilic effect of the so riEce Jor.rir withbserved
visually. The hydrophilic effect \vas determined accordina to the criterIon
below: 80 critcrichid h11:11(111 that ACY tends 10 1 repell.ed, a ad. X
indicates that water is sie,ni 0 ca.ntly ret    cornponsint t 



from bleed i.ng or photocatalyst the twomonmonent a long time. 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 111.1-111e1 y, the DvHie enct of idlyst could be kept for
Incipstrial Applicability [0043]               According to the present
invention, a layer for preventing a sealant component from bleeding out
which is excellent in adhesion to a variety of sealants is provided, the
layer is excellent in workability, properties for preventing bleed and
dirt, impact resistance, storage stability, and the like. The present
invention can also keep the hydrophilic effect of the photocatalyst Ibr a
long time.  ,ATIYIS [Claim I] A method for preventing a. photocatalyst from
decreasing in hydrophilieity comprising the ste of:                forming
a transparent Preventing la 'or on a surface of a sealant which fixes an
article, the article has a photocatalyst layer formed on at least a part of
a surface of the article, and e transparent preventing layer comprises a
modified epoxy resin prepared by grafi polymerizing or
copolyrnerizipolymerizable unsaturated monomer with an epoxy resin, and
prevents a sealant component .11-bleeding out from the sealant. Haim 21
method fo- preventing the photo, yst from decreasing in hyd rophilicity
according to claim I, wherein the polymerizable unsaturated monomer
comprises a carboxyl group containing monomer, and the modified epoxy resin
is prepared by reacting the carboxyl group with the epox.y group all er the
graft polymerization or the copolymerization. [Claim II 



A method for treating an article., comprising the, steps of:
forming a photocataly st layer on at least a part of a surface of the
article which is fixed by a sealant, and               forming a preventing
layer according to Glair I or 2. on a surfiiee of the sealant, the
preventlayer prevents a sealant component from bleeding out from the
sealant. !Claim 4]    enti ngcording to claim I or 2 on a c,  An article
oomprsing a photocatalyst layer on at least a part of a surfaoe of the
article.. a sealant which fixes the L'irticle, and a preventing layer
according to claim 1 or 2 on a surface of the sealant., the the sealant.
[Claim 6.1 The article according to claim 5, wherein the rticle is a
construction material.  [Claim 71 The article according to claim 6, wherein
the article is an exterior material. [Claim 81 A glass structure comprising
a. gap between a. glass and a frame which is filled with a sealant, the
glass structure findher comprises 



photocatalyst layer on at least a part of a surface of the article, and
a preventing: layer according to clailTi I or 2 on a surface of the
sealant, the preventing layer prevents a sealant component from bleeding
out from the sealant. [Claim 9[                A transparent composition
for preventing a photocatalyst from decreasing in hydrophilicity,
comprising a modified epoxy resin prepared by graft polymerizinig or
copolymerizing a polymerizable unsaturated monomer with an epoxy resin.
{Claim I 01                The transparent composition according to claim
9, wherein the polymerizable unsaturated monomer comprises a carboxyl group
containing monomer, and the modified epoxy resin is prepared by reacting
the carboxyl group with the epoxy group after the graft polymerization or
the copolymerization. [Claim 111               The transparent composition
according to claim 9 or 10, further comprising a curing agent for the epoxy
resin. 


