DESCRI PTI ON Tl TANI A- METAL COWMPCSI TE AND METHOD FOR
PREPARATI ON THEREOF, AND FI LM FORM NG METHOD USI NG
DI SPERSI ON COVPRI SI NG THE COVPOSI TE TECHNI CAL FI ELD
The present invention relates to a titania-netal
conposite able to suppress or reduce discoloration or
fading caused by an organic nmaterial such as a resin
or an organic dye undBEgSEEEEEBHotooxidation t hr ough
TIT?ﬁnILﬁht or the like, and a nmethod of manufacturing
eATHELAAFaCHEE QP TEBNPNR| YETHRBr BOBePREPABABE 0N e FHEREOF,

invention relates to a filmformation mnethod for

AND FGMTORMENG YETHY VB ING W SPERBEIN SOMPRASINGSTHE GOMPOSITE
i norganic or organic material using an aqueous liquid
or dispersion containing the titania-netal conposite.
Furthernore, the present invention relates to a film
formati on nethod foEcARIORNgraghydrophilic coating
filmhaving a self-cleaning Ttunction of renoving
soiling such as oil on the surface of a substrate
conprising either an organic or inorganic material.
BAGK ERlnTom i LAl J Al 0. A, Al SeoloF i@l e ee

of colored decorative coating s~ an

frQr ny ..o L O sirates (e. ._printed
le O R e rar s akk P aP i SHBLPE S5 tenS A e by an

r.esi .Qqdugts, etc.) _usi,ng organi c dyes and pi gnents
°rganﬁ§§h§€§%5§gpréﬁﬁeﬁﬁ T FRE¢8r 8% nsggﬁaé&po%ye bndiergoing

degradation.incl ude ot poxi dat i on, . phot oreducti on
phOtognng%éPﬁthFgg '&H@?l&ﬁ& @&r it8Es Lhkenodschay Bepbed of

t hought of _as count erneasures. For exanple, to prevent
manuf&&% d2@ sheottiandaghsteldgempesite.

Moreover, the present invention relates to a film formation

method for forming a coating film on a substrate comprising an
inorganic or organicmaterial using an aqueous liquid or dispersion
containing the ti.tan'-ia—metal composite.

Furthermore, thepresent inventionrelates toa film formation
method for forming a hydrophilic coating filmhavinga self-cleaning
functionof removing soiling such as 0il on the surface of a substrate

comprising either an organic or inorganic material.

BACKGROUND ART

Fromhitherto, fadinganddiscolorationof coloreddecorative
coating films and the like formed on any of various substrates (e.g.
printedarticles, buildingmaterials, fibers, organicpolymer resin

products, etc.) using organic dyes and pigments has been a problemn.




pi gnent or the surface of an organic polynmer resin
sheet, nmethods have been adopted such as mxing into
the material an ultraviolet absorber that absorbs
energy that will bring about photooxidation, or
form ng an oxidation-preventing filmon the surface of
he . subst.rate. Mreover, renoving soiling such as oi
FactQis (HE DUt At et S8RP A TR |G sl detiaRegt izt Lon,
hot$2 rising either an organic or inorganic nmuaterial
pho ‘?Ié%‘?‘éjso AREreRd Feickl PRt head WAL urmiaghads have been
coating filmhaving an anti-soiling function or a
thoughit (k| Faf temadsireshave been devel oped. As such a
nmet hod, for exanple substrates that mnake use of a
p HtTo ctadin/ite ¢ tou npoteivem tu siayy aaiadtiase otfy p@ loirlg@miiemdye or
~oxide devel oped by the present inventors have received
pPlgmegtt ent tbe. sukbawew erf, aano AgEROYd li itk rek i6i SREES| GRethods
cont ai ni ng anatase-type titani um oxi de devel oped by
have fherprdsphtdi HYENtQr fixeaat 2hAS 1Y n@Rle¥itiit 3R R raviolet
per oxi de having a photocatal ytic function, but also

absodiL @Ba\tﬂiﬁ%é@%@kgﬁwmﬁ lqu]"%?#) %g%]ut%%c?(te(%(gz)?fdation,

zinc, indium silver,; calcium

or FHmifPhn S8l I, ike,-.and hence in the cas

" of Jgglong? suc%%rgarg eroeus%qlélﬁecfﬂcﬁ 4 sncgieer Sﬁu&rga\ﬂet ﬁ’fgﬂfhe

subsé?é%@“ c material such as a resin or an organic dye,
egra

dation such as discoloration or fading through
synl.i or_the.like has been unavai dabl e. Moreover,
Ao RV EERNAY 0% ShiHtE SRR 23 1 lofiny P i fpce 6f any
of v substrat% %urface self1cLeaning effect, art is known .
AR CHPE IR PM 6PTBFEFERTofr 1 BheT | 7 o RBHPbUIME iiorganic
formed on the substrate, thus making the substrate
materd jl; ZeGUAFEE0BREPTE, stnd Rranasoisithgdsant Berménpvaedoating

) usi ng running water.
film having an anti-soiling function or a self-cleaning function

- have been developed. As such a method, for example substrates that
make use of a photocatalytic function using anatase-type titanium
oxide deveioped by the present inventors have received attention.
However, an aqueous liquid or dispersion containing

anatase-type titanium oxide developed by the present inventors
containsnot only.titaniumperoxide havingaphotocatalytic function,
but also any of various metal compounds of copper, tin, iron, zinc,
indium, silver, calcium, aluminum, nickel, silicon, selenium or
the like, and hence in the case of using such an aqueous liquid
or dispersion with an organic material such as a resin or an organic
dye, degradation such as discoloration or fading through sunlight
or the like has been unavoidable.

Moreover, as a film formation method that aims only for a




However, a surface on which a filmof anatase-type
titanium oxide or the |Iike having a photocatal ytic
functi on has been formed has strong adsorptivity, and
hence adsorbs substances that are to be subjected to
soi ling deconposition, and then these substances are
citation vel ength of sunlight or

MOSs by t e !
Subs’%e]agto‘? ii“e&da C/% pﬁ%rl%eiﬁ?i&ﬁn&ﬁlgs SEH SOty nPF b1 it KopWR oL rihich a
£11 I norgani c substrate is relatively easy, but with

1 aﬁﬁﬁ'ﬁ&ﬁf’oﬁ% G shldFgaRPEPsuBSt tat Eprmedgprdthe crubstrate,
br ought about through deconposition of the organic
thus akdngatae stiltsloes tanyrifeceehyfirsphabibeen thapedol thy can
by formng a primer as a first layer and then a

be registest atsling imiring amtersecond | ayer. Consequently,
it has been inpossible to attain both prevention of

délgratatri,on sausace by phothoxidalh oF 2hath8eOf G88ItS tanium
substrate and an anti-soiling function using

oxidephot deatlalkeshsyinytd phbResa thnher enthyc £ LN t
to one anot her. DI SCLOSURE OF E]kHE AR e Heeh e

has stirbsly SBE6EHL OFiEHE NLREAL DYEMLON B nocvlsg?_h%gn%re to

titani a-netal conmposite able to reduce nolecu
be subfaseekath oy of raqa%:m rial due fo sunlight, an

oF vari ous ty%e§n%f e 3%¥$%ﬁﬁﬁﬂe gg—F%ﬁPaﬁ'%ﬁgé?ﬁF%Q%CES
are dbd .0f  manuf actur | tphe titania-netal .

c S 88 oY 117t B B BB A G et ot e LB he Like.

N [ to pravide. a filmformation nmethod using a
Appli |ﬁggbégghS&Fgagf#?aﬁ?ﬁmﬂ%%%F te o oditwasl asskstrate is
relatagy of vario%%Isubstrates_haang a coating film

CRLA R 7 a Pt HHiTE- RBPAR CabRpBsitoe aas oaFend cf substrate,
d thereon, using the filmformation nmethod. It is a

egradgitignobs &oWh & REopieSRRP Uy ETIdIEP tid iproeiE deha organic

substrate surface, and hence this has been coped with by forming
a primer as a first layer and then a photocatalytic film as a second
layer. Consequently, it has been impossible to attain both
prevention of degradation caused by photooxidation of the organic

substrate and an anti-soiling function using photocatalysis, with

these inherently running counter to one another.

DISCLOSURE OF THE INVENTION

It is a first object of the present invention to provide a
titania-metal composite able to reduce molecular bond dissociation
of organic material due to sunlight, any of various types of
electromagnetic radiationor the like, and amethod ofmanufacturing

the titania-metal composite.




titani a-netal conposite that, upon formng a film

thereof on the surface of a substrate that nay be

i norgani c or organic, prevents photooxidative

degradation of the substrate surf ace and col or fading

that would mar the decorativeness of the substrate
eani ng function of renoving

syi.f agce n as. a self-c
s%i ?%QBO%QEHQHSBPFSSE OSnLQﬁi%ﬂg?%%tf%WYﬁWEﬁ?QNQRNRrOVide
..and. a t.hod of nmapufacturing the titania-netal
a £11fEctuAtion, methad) tsing @ (hSRATSHOTBthad tidend a-getal

di.spersion of the titani a-nmetal conposite, and any of
COmPQAAlicoas 2Rt PRdedNK A4 WgTrictsatilpeittates bevtiaigna npating
.. the titania-netal conposite forned thereon using the
£ilm epnipipindt 3 ¢ teestikote tlad theppsbtesss abovesearedd althreon
. devel opnent into aqueous liquids containing titanium
us ingdiexifdd mhfirimmg td oph atedtatdal yti ¢ function doped with
any of various netal conpounds of copper, tin, iron,
zilne is andhimal byt oL@l Pifes@hUM AYBht DLEKE provide a
silicon, seleniumor the |ike, the present inventors

‘titantavéeadiascevebeditBatnhd, ot adfnidly Us kggm@?ﬁ%@&&?% the
ped wit a

l'iquid containing titanium peroxi de do

surfasResicl i Gumidl Y tﬁa%oﬂgg%@ ih%?g%%ficogrgglﬁse&grgf@j cj:prevents

material such as a resih or an gani €

photﬂ@%ﬂ&@ﬂ?@gaéé¥%¥§¥¥g4gg%ﬁg%ﬁﬁﬁigégégﬁg raléggcgﬁorfading

adi ng cause y sunli

ehat RO ANE Mo VPR ER T i oVl 3 S onpdaae and

h bet ween. netallic napnganese, iron, cobalt, nickel,
nas acssﬁ'ﬁr%?ama SPn%tlg%@BLm%m@W%o?rowg on the surface
anat ase-type, .brookite-type or rutile-type titanium
on Whig ngg kavind Sa T pRBESe aaly 8 Besbpidvpfymenufacturing the

. anor phous-type titani um di oxi de not having a
titanjpomgéatarygipesater ving, abnd @ fietthdibrigftion method using

~ manuf acturing such a conposite.
a dispersion of the titania-metal composite, and any of various

substrates having a coating film containing the titania-metal
composite formed thereon using the film formation method.
Intheprocessofresearchanddevelopmentintoaqueousliquids
containingtitaniumperoxidehavingaphotocatalyticfunctiondoped
with any of various metal compounds of copper, tin, iron, zinc,
indium, silver, calcium, aluminum, nickel, silicon, selenium or
the like, the present inventors have discovered that in the case
of using an agueous liquid containing titanium peroxide doped with
a specific metal or a compound thereof on an organic material such
as a resin or an organic dye, performance degradation such as
discoloration or fading caused by sunlight or the like, and

photocatalytic oxidative decomposition can be avoided.




By addi ng such a netal or conpound thereof, it becones
such that the photocatalytic activity is no |onger
exhibited, or in the case of a conposite with

anor phous-type titanium di oxi de, even if the
conposite is heated to convert the crystalline form

[ ] e type hotocatal ytic activity, wl
s 18, AR p B RS TV A parap i e Betveen
nt aining the titani a-netal conposite, there is an
mEta@?Jfé ??al}% et iR 1 PR SpemSidif haSamRedr Gr zdmc or a

: ar i.c solvent such as an al cohol as a sol vent
Compct‘ﬂgfgﬁhﬁrcﬁo i &gl papkEsechiPal nPAgOKATer §EpE copatymiBre-type
.. _resin, degradation of the paint film after painting
tltaff%mbﬁiwehgeaﬁvaﬁg ik eovert albyt hdath omibl crhengpaiihed-type
. substrate and fading of an organic dye or pignent are
titargraydhesdde notehadeyy adaho bocatiel ¥ oi phetraexitgatamda nethod
' caused by sunlight, fluorescent |ight or any of

of mamarfamisitiypesswath el exiMgymgRetic radiation is
reduced. Moreover, the present invention provides a

nsyhaddohg seekfaaktalNgr a-did A @ -1IRLA 6 £OFROSLLSnes such
this method characterized by reacting a tetravalen

that thbashdwssatdl ol 9 ARG g %h%n%%{c“%%@%%jb%%?,eto'}ein the

under the presence of at l'east one ¢
case FEGARGR3 Y CAY A6PRL oL LA O AT ERTER e 10
the cBRpr 2 LHEN B8 XIS 10 Uhe LLIBPLINE YULO e, o
cnacoBhecAMERIE LG b 0oned LDt Lsoct one ELe
nana, 23R SRS, (e oULl e of ap SXAIDLe OF & posite

according to the present invention. ’
there is aneffect that even if the dispersion has water or an organic
solvent such as an alcohol as a solvent therein or is a paint
containing an organic polymer resin, degradation of the paint film
afterpaintingisprevented,andmoreoverdegradationofthepainted
substrate and fading of an organic dye or pigment are prevented,
i.e. degradation due to photooxidation caused by sunlight,
fluorescent light or any of various types of electromagnetic
radiation is reduced.

Moreover, the present invention provides a method of
manufacturinga titania-metal composite, thismethod characterized
byreactingatetravalent titaniumsalt solutionandabasicsolution
togetherunderthepresenceofatleastoneoutofcopper,manganese,

nickel,cobalt,iron,zinc,andcompoundsthereoftoformahydroxide

of titanium and this metal, and then peroxidating the titanium



FIG 2 consists of draw ngs show ng exanples in which
a dispersion containing a titania-netal conposite
according to the present invention is applied to an
organic material substrate surface. FIG 3 consists
of draw ngs show ng various nodes for formng a

I | 0g. | ] ' [ pi : .
s T PRV e A P b AC LI i ALBFEpBRSPEhie in
the SRR el Tired 5l St At OG-

vari ous nodes of anorganic material structure or a

structure having an organic material coating film

havi ng excel | ent degradati on prevention performnce

under the BELEXeRESCBIPIIONaOFNGHE DRARANGH] a :

phot ocatal ytic function. FIG 5 is a bar chart show ng

the col or persistence of sanple substrates (sanple

substrates 6 to 10 and conparative substrate 2)

adder.dilngst e dhegras whesnig edad waltildmd o3t ad. eFhfp18 of a

is a bar chart showi ng the col or persistence of sanple
methalibsinatesa (AT astisdn 8% thl EenbBsifB%ccording to the

conparative substrate 2') according to the results of
presévaluptdaidest 2. 6 FIG 7 is a bar chart showi ng the

col or persistence of sanple substrates (sanple

S rat s arative substrate .3) .

ISP E P SRR IR TR RS (RS 1R wnign =

according to the res

. .S i ing .a filmformng sampl e substrate
i p it BT A S arhe Gl P m0e T SRR N co the
ggl. LNVENTI ON_(A). First inventiaon: Titania-netal
Pres e onposi E:‘tné:lz;?rlﬁld lr?eﬁ?%’&l&d SRR AR g MAe Teare Substrate

surface.

FIG. 3 consists of drawings showing various modes for forming
a coating film having excellent organic dye/pigment
degradation-preventing performance using a dispersion containing
a titania-metal composite according to the present invention.

FIG. 4 consistsof drawings showing variousmodes of an organic
materialstructureorasmructurehavinganorganicmaterialcoating
fihnhavingexcellentdegradationpreventionperformanceunderthe
presence of a coating film having a photocatalytic function.

FIG. 5 is a bar chart showing the color persistence of sample
substrates (sample substrates 6 to 10 and comparative substrate
2) according to the results of evaluation test 2.

FIG. 6 1s a bar chart showing the color persistence of sample
substrates (sample substrates 6 to 10’ and comparative substrate

2"} according to the results of evaluation test 2.
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(A-i) Titani a-netal conposite A titania-neta
conposite according to the present invention contains
titanium oxide fine particles having peroxy groups,
coexisting wwth at |east one out of copper, manganese,
ni ckel , cobalt, iron, zinc, and conpounds thereof;
t agu f i ia-netal ¢ osite. is fine
p!\lﬁc?'cpe{sgc?%%} B:glv\aﬂ‘le% .gﬂkgrlré vtéel}e, CSE%@%SWW gt pprple
' sion of the titani a-npetal conposite is prepared
Subsgfyégggécﬁaﬁn o‘Lea SHES APk L ¢ élnqcli‘ﬁﬁdsSPF‘P§6F‘Eth6nSWtrate
3) a bqfic solution together under the presence of at
2EEAS Rt DUt e rRYpbls | O frepigaiHeaiel omi et |3+ cobal t,
iron, zinc, and conpounds thereof to forma hydroxide
of ' 14 Bahf anciiw g shawial, a dridm-Henrmperpshoalengubdierate
titanium hydroxide with an oxidizing agent. The
used tin aifeiioxd dexdmmks Particl es having peroxy groups
contained in the aqueous liquid or dispersion my be
ei t her anorphous-type or anatase-type, or both of
these may be present m xed together. That is, wth a
conposiBES belvkE NFoRt CARR CIN@NIRN OB i@t Tofobal t,
ni ckel , copper or zinc, which conme after vanadrum and
chrom um which cone after Ti in ternms of atomc
nunber, or a conpound thereof, and anatase-type,
(2) BEOGKI Londope; i : M 4l gty RR bht abH 0L oxide, having, .

phOt OCal ai y[l C actT1 VI ly Ul Al TUT IJIIULiD' CypP —arrr-utt

manuid Pt de oty havdng photocatal ytic activity, by adding
"—___Tﬁﬁ—nﬁréﬁ__toﬂpUUﬂd, it becones such that the
_11\P talytic activity is no |onger exhibited, or in
(A l%:ﬁ?ﬁ%ﬁi?()eﬁﬁixﬁﬂﬂ%ﬂﬁ¥¥%Wth armor phous-type titanium
dhﬂ;jde . even %L the conposite is heated to convert _
t Ae" L TVAT A1 Tk COBPRSLAER FFRE A Aoethspsesent invention

photggataLytic activity wll not arise.
contains titanium oxide fine particles having peroxy groups,

coexistingwithat least oneoutof copper, manganese, nickel, cobalt,
iron, zinc, and compounds thereof; the nature of the titania-metal
compositeis fineparticlesora powder. Moreover, anaqueous liquid
or dispersionof the titania-metal composite is preparedby reacting
a tetravalent titanium salt solution and a basic solution together
under the presence of at least one out of copper, manganese, nickel,
cobalt, iron, zine, and compounds thereof to form a hydroxide of
- titanium and this metal, and then peroxidating ’the titanium
hydroxide with an oxidizing agent. The titanium oxide fine
particles having peroxy groups contained in the aqueous liquid or
dispersion may be either amorphous-type or anatase-type, or both
of these may be present mixed together.

That is, with a composite between metallic manganese, iron,



It is thought that these phenonena arise through the
potential difference between the conposited netals.
As a result, with a dispersion containing the

titani a-netal conposite, there is an effect that even
i f the dispersion has water or an organic sol vent

C s a.solvent therein gr is a paint
co}aa%%’n%ﬁjfiﬁf a%%%g%aoﬁ‘? EP8Ty B Fe e FEed g and
pajnt. filmitself . after ainting is prevented,
Chrorgﬂg“'rr"g’}r% D&P e@f%%%r?i‘-&ﬁl %ﬁfrwﬁefﬁ&%l@dlu% PRBCHIRPUN

th f%gin of an _organic dye or pignment are prevented,
er§0ky. a%‘é’gﬁﬁéﬁ??%ﬁta%rtlbr%ﬂﬂ%xﬁm icgnrehisedtpge titanium
. sunlight, fluorescent |ight or any of various types
dioxiffe BpEdpgdvheireta talyiidi actonity orednoegholA-2yphbt othium
. of manufacturing titania-nmetal conposite As a nethod
dioxigle mmfufhectiod phodocitadvainetak ieaopeSbyead@LEQrEhdthetal
to the present invention, a manufacturing nethod using

compcurtydride beopine sasidh M DO HY phoTWlchihilGraei d-revhed, is no
t hese being 8 common net hods of manufacturing a

longd: eahiibitddpxdlenpler se B ahomitsethe QL tA amorphous-type
manuf act uri ng net hod using any of vari ous

titardigliddodiisRer s¢dnt | Fapia cﬁﬂl{ﬁgéi%?tih%a)ﬁegf.e&sﬁg' cdtert the

above-nenti oned netal or comnpoun ereof can be
crystGANPeS gy Antel LREr fter peroxidating the

titania di spersion, mﬁ?%%8g§a§§%§’d$h%§gp%)atiﬁ%?) ctivity
will bhResasdescribed bel ow. Exanples of the nethod area

sol -gel” net hod known fromhitherto, and the follow ng

t .2 thods. .(A-2-1) First manufacturing nethod A .
{2k ERAIORR el e PR TR o e M D amb A po tent a1
. aqueou solution are reacted together to forma
dlffqﬁ 3ﬁ¥ﬂ?ﬁ¥b%&@épopﬁp§ited met%ls. As a result, with a

dispersion containing the titania-metal composite, there is an
éffect'that even if the dispersion has water or an organic solvent
such as an alcohol as a solvent therein or is a paint containing
an organic polymer resin, degradation of the paint film itself after
painting is prevented, and moreover degradation of the painted
substrate and fading of an organic dye or pigment are prevented,
i.e. degradation due to photooxidation caused by sunlight,
fluorescent light or any of various types of electromagnetic

radiation is reduced.

(A-2} Method of manufacturing titania-metal composite
As a method of manufacturing a titania-metal composite
according to the present invention, a manufacturing method using

a hydrochloric acid method or a sulfuric acid method, these being
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hydroxi de i s peroxidated with an oxidizing agent to
formultra-fine particles of anorphous-type titanium
peroxi de, and heating treatnment is further carried
out to convert into anatase-type titanium peroxide;
in one of these processes, a netal or conpound
reof .as described above is,mxed in. (A 2-2) Second
comnq T AT B Otk I oy F 80 U (Lt iR BT, May be
usedsolrution isi£ roxi dated, the peroxidated tetraval ent
1 iYaft BREHACIIRG IRthea dudil ARt RTavariemsni a
s .%gueous solution to forma hydroxide and thus
Liquidiihinegsssd Ad tasdrm isoilad ishsamerpBsusisegbe Theani um
peroxi de, and heating treatnent is further carried
abovespentd sy et dlntcr avapased e raoft aninumepeoapioddted in
) in one of these processes, a netal or conpound
eithartbeéoteasr ddden pedoabdseihg i« ed tiahia( &t 2p8Ys Tbh ) Ghich
manuf acturing nethod A tetraval ent titani um powder or
may W tcefniamy oxi garpowBertyp@shydr 0888rPEEQXHbECow AN 8 hples of
amoni a aqueous solution are reacted together to
the ne@idY a0tk Jd 1-au ' r%g;{%} ' d -
peroxidationiﬁgtﬁ%f%ﬂggﬁgﬁgfgn t %ﬁ?%éﬁhﬁ%???gﬁe%%gw1ng
threePdtnelgs of anorphous-type titani um peroxide, and
heating treatnent is further carried out to convert

(a-2-10! ¢4303! Gagulirbe, Lilantum per ox de; in one of Lhese

processes, a netal or “compound thereof as descri bed

aho '  xed .i.n.__Note that through the peroxidation
vvlat%&f%%v%%ﬁ%?gil%gan&éghF?T%a% b -at‘sﬁpagtww%ﬁnaqueous
_ peroxide is fornmed, and it goes w thout saying that _
solutfn 3kg reZe Lt e thRF (53 AFA. frot bl R Dpdlidi@xide, this
h aqueous liquid or dispersion of the present

Ydroﬁﬁa@rﬂﬁ BRroKpHEGE L apKixgidizing agent to formultra-£fine

particles of amorphous-type titanium peroxide, and heating
treatment is further carried out to convert into anatase-type
titanium peroxide; in one of these processes, a metal or compound
thereof as described above is mixed in.
(A-2-2) Second manufacturing method

A tetravalent titanium salt solution is peroxidated, the
peroxidated tetravalent titanium salt solution is reacted with an
ammonia aqueous solution to formahydroxide and thus formultra-fine
particles of amorphous-type titanium peroxide, and heating
treatment is further carried out to convert into anatase~type
titanium peroxide; in one of these processes, a metal or compound
thereof as described above is mixed in.
(A-2-3) Third manufacturing method

A tetravalent titanium powder or titanium oxide powder,




is heated, the titaniumis converted into the anatase
type, and it goes without saying that this can al so
be used as the aqueous |iquid or dispersion of the

present invention. (A-2-4) Mnufacturing method using
sol -gel nethod A solvent such as water or an al cohol,

' j.d, or hasic catalyst are mxed and stirred
hydr%%%ﬁ{ladnel’urﬁna KOk FE Y- h i e 8 19T ghieumeacted
v i%I}(kogde. As a re%ult, a sol solution of titanium .

OIS GG IEC A A-O YT hd LAAL tdt el qxet dsy Bereakiomapgmaresridation
. conpound thereof as described above is mxed in
S1nuGRaQishY ard EhusHe mmiel brast tne Narbict hab fidmrphous-type
.. titanium oxide obtained in this way is anorphous-type
titaryigy fes@xdideh pedokgagiogpsreAsmehe tit funk tine Al ke 0] out
a conpound representedby the general fornmula Ti (OR)
to convestersito Rhaitasantabkykigaatipk, perodi 86PPONNShd b these
whi ch one or two of the al koxide groups (OR) in this

procegeveetr,ab hetallloar chapeuhaerhsthst bsUdese M Bdd GHRRXYE mixed
groups or P-dicarbonyl groups, 10 or a m xture thereof

in. is preferable. Specific exanples of the titanium
al koxide include Ti (Oiso-C3H7) 4, Ti (O n-C4HO9) 4,

EN(O%@I- %?%ﬂ%&%%%&éﬁﬁl&g \S%gllfec@e cA{xidi zing agent,
amorﬁH%é%ﬁ%?%%%%%ﬁ@%@%?&%%g§$5%éé%i&e;E%ifﬁa%ﬂK%i»%%yﬁfgﬁhout

sayin%??%ﬁ: t(h%sfn%{l reizhgg Cl%ggg] - (a"ofl_'s —dtge%%{ glalrtl otslfge agueous

manu

. .d L pti il i f the first
iR AR R (o 4 CASCRORRF ivanton . Moreover, if this
. aiglutionofatetravatent titaniumsalt such as
s hegitegn GREt ELFABAIYr i BeCaR¥ertpdsiktaothe igmtatr i, and

. ammoni a water are mixed together in the presence of at
it gopggyithout saying that this can also be used as the aqueous

liquid or dispersion of the present invention.
(A-2-4) Manufacturing method using sol-gel method
A solvent such as water or an alcohol, and an acid or basic
catalyst aremixed and stirredwith a titaniumalkoxide to hydrolyze
the titanium alkoxide. As a result, a sol solution of titanium
oxideultra—fineparticlesisﬁroduced. Ametal or compound thereof
as described above ismixed in before or after the hydrolysis. Note
that the titanium oxide obtained in this way is amorphous-type
modified with peroxj groups.
Asthetitaniumalkoxide, acompound representedbythe general
formula Ti{OR')4 (wherein R’ is an alkyl group), or a compound in
-whidhoneorijmzofthealkoxidegroupé(ORW in this general formula

have been substituted with carboxyl groups or B-dicarbonyl groups,
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one out of copper, manganese, nickel, cobalt, iron,
zinc, and conpounds thereof, thus reacting the
tetravalent titaniumsalt and the basic solution
toget her, and hence produci ng a hydroxi de of the
- metal and a hydroxide of titanium Here, there are no
' Lmtations on the concentration or
or aﬁg{rr%ﬁe]%%% %%éro O# he” r%raecf? Dlution, but it is
preferable to arry out the reaction with a dilute
S OTHRG ot G XAB . Aorfpet dtidedh U iad Koadelsy drrlade
., heutralization reaction, andhence it is preferable to
T1 {035t} onT 4¢P dRcCill) ne Bir@-CHeCR (C4ll) B 4, ITH (€ 17H3s) 4,
. _hydroxide obtained in this way is washed with pure
Ti (OwhterCstahdl GhEGHpEHEXICHAT £d TN Q-mGHy AraEnN pesmide] ;,
aqueous solution, then an aqueous liquid or
Ti (ORI APEiKiChn) COOH fi ni Tg( GIHORACSHE )YJIE( dH taymi, um exide
fine particles having peroxy groups, i. e. an aqueous
Ti (O4n@uH.i, boC@i,spgnsi on containing a titania-neta
' conposite according to the present 11 invention, can
be manufactured. Hydrogen peroxide is preferable as
t he oxi di zi ng agent when carrying out the
A-3Petaxd { O : § i l[imtations
( )gn t e%%%gnqe?g%%gr}?trﬁae%%{%a%%lﬁ%% to 40%is
ph a t t i di zi-ng.,agent_is .
P ?%E‘?%S‘f& %ﬁ’réglglg’%@é’& sfdo ) Hert gy the, £irst
i.ned earlier, any of.various oxid]zing_agents
manu SEGAG AR MO Po s o 1360 du wF0 Lt St Bty e Lent
L1t f.ormed.l As descrihed above, upon m xing titanium .
1tanUat §itdeSAnd 2hydiogeiinEr bkrakl e bide mard agbasic solution
eroxi dation reaction gradually proceeds, and a
such g?ﬁ@?%ﬁ%ﬂqwé?e5r?efr%ﬁéé@dt‘;ﬁrﬁeithetlahnmﬁ@@mﬁreaéeicsf at least
formed. It is preferable to cool before carrying out
one qufi £ hxiakagon NangEnE st NisKerlef ercdlld ,t dmar,r wiog, and
the cooling such that the
compounds thereof, thus reacting the tetravalent titanium salt and

the basic solution together, and hencé producing a hydroxide of
_the metal and a hydroxide of titanium.

Here, therearenoparticular limitations onthe concentration
or temperature of the reaction solution, but it is preferable to
~carryout thereactionwithadilutesolutionat ambient temperature.
The reactionis aneutralizationreaction, andhence it ispreferable
to adjust from acidic to neutral, i.e. to pH 7. If the hydroxide
obtained in this way is washed with pure water, and then peroxidated
with a hydrogen peroxide aqueous solution, then.an agqueous liquid
or dispersion containing amorphous-type titanium oxide fine
particles having peroxy groups, 1.e. an aqueous liquidor dispersion

containing a titania-metal composite according to the present
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tenperature of the titani um hydroxi de becones 1 to 5C
(A-4) Tetravalent titaniumsalt As the tetraval ent
titaniumsalt used in the nmanufacture of the

titani a-netal conposite aqueous |liquid or dispersion
according to the present invention, any of various

; ' i u used so long as a gel of
lnve%?%gﬂfuﬁ%ﬁggggﬁgggfggﬁggg nown as ortho-titanic acid
( ' fornped upon .react wth a, basic
SO den BB AR BRI IS B8 Pl Byt ggat when
sol ution;. ., exanpl es are water-sol uble inorganic acid
carrfind OBF’ TRE AT LTI LUCHLORS 174 At (#1? dehligh egular
._.titaniumsulfate, titaniumnitrate and titanium
LinihabIiphar @ Bh&ensentiads o &hpieot, salliboagbr gante 40% is
acid salts such as titani um oxal ate. Qut of these
prefghpbbes tatenithat Wonpodddeing e@enumhs rotachtidrddiéoilseing
preferable fromthe 12 standpoints of the water
hydregenpielriory deei gt pathiecylas Hysgotdedand 1 icanpengritSvarious
other than titaniumin the titani um conpound not

oxidi eimed riguntisn chhebe aatddgol 1 by fQ &l POreQUeoss ki @dhdun can
or dispersion manufactured. Mreover, there are no

be fopaied.cuharddddiitald @Bsven Jddih neRaGNE { 8dh Ot 8h/dB%ide and
tetravalent titaniumsalt solution so long as“the

X . . solution So
yAr SPNC R F k1 @0 ©kd gk £ £aStl On, i Sa v 141 g:eéa?%%*n}%g’%{haally

that a gel of titanium hydroxide can

procé@d@,_t Ia¥el % @iéﬁ:’élesicﬁplolft éﬂgr#ﬁoﬁé—e{ﬁgbéjs:eatnium PSﬁij‘de is

Specifically, the concentration of rava

romadd ] SR B2 L ORI BRI ELEL SR Pl B on.
Mor.eover z¥%§£gi£qgic solution reacted with the

Here,t ejtff alvsal%lfﬁ 0 carry out the cooling such that the

temperature of the titanium hydroxide becomes 1 to 5°C.

(A~4} Tetravalent titanium salt

As the tetravalent titanium salt used in the manufacture of
the titania-metal composite aqueous liquid or dispersion according
to the present invention, any of various titanium compounds can
be used_so long as a gel of titanium hydroxide, also known as
ortho-titanic acid (H4TiO4), can be formed upon reacting with a
basic solution such as ammonia water or a sodium hydroxide solution;
examples are water—-soluble inorganic acid salts of titanium such
as titanium tetrachloride, titanium sulfate, titanium nitrate and
titaniumphosphate. Other examples are water-soluble organic acid
salts such as titanium oxalate. Out of these various titanium

compounds, titanium tetrachloride is preferable from the
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titaniumsalt solution, any of various ones can be
used so long as a gel of titanium hydroxide can be
fornmed upon reaction with the tetravalent titanium
salt solution; exanples include amobnia water, a
sodi um hydr oxi de aqueous sol ution, a sodi um carbonate

lLuti on, and of assi,um hydr oxi.de _.agueous
stan@R/ES TP i Poxafone Rt EF Ty retaragre Ly dood, and
com gbregver the{e are.no partjcular Iimtations on the
PR EHt P ERF DNt t hECHRATR Lol HRS ot s3n H ek CampquRd not

concentration during reaction is within a range such
remaiplhg 4 nykie Goatitghf LknjerBiid @ ueonshbi dek dod, dbspeasion

relatively dilute solution is preferable.
manuier¥¢dal |y, the concentration of the basic sol ution

is preferably 10 to 0.01 wt% nore preferably 1.0 to

0. Mongowen n Parntd catamo I3 ¢ thiewclone dnitriadd thvrid drhehe

case of using ammonia as the basic solution is

concenief &t i Yo f e Rtihvatl%n erie priekeeabkysd10t56n0sd long
w% (A-6) OXxidizing agent As the oxidizing agent for

as tisyubsequeentdaiod duzing FB8ctEbAN YWy %X'k%lgfﬁg%{g@ﬂ’ that

any of various oxidizing agents can be used w

a gell bl £ B A0S B RRK 3% BaRYBDHIE GaN,RE géqggéggﬁg/g%flute

t he oxi dati on; hydrogen peroxide I's prefera

solul B8 MR el RO SBRCTRL Al LONE8T BELALLO0B: ¥ e the

not arise in the coat fmng

tetrd B tured.. (A- 7). .Doped et al. _conpaund. Exapp] es_of N

€ rcong%ﬂ%J§1%§“€%€§E¢F:ﬁ&ﬁ gﬁgge}snPgEgFFaEE%ag?Fo ?rOh wts,
d zing res tively, that may be nmade to coexist with

more t%%ee St %Jﬁ’ ocg'eg(cnftcf he I ir&val ent titani um salt such as

titanium tetrachloride are as follows.

{A-5) Basic solution

- Moreover, as the basic solution reacted with the tetravalent
titanium salt éolutioﬁ, any of various oﬁes can be used so long
as a gel of titanium hydroxide can be formed upon reaction with
the tetravalent titanium salt solution; examples include ammonia
water, a sodium hydroxide aqueous solution, a sodium carbonate
aqueous solution, and a potassium hydroxide agqueous solution, with
ammonia water being preferable.

Moreover, there are no particular limitations on the
concentration of the basic solutioﬁ s0 long as the concentration
duringreactioniswithinarangesuchthatageloftitaniumhydroxide
can be formed, but a relatively dilute solution is preferable.
Specifically,theconcentrationofthebasicsoluthnlispreferably

10 to 0.01 wt%, more preferably 1.0 to 0.1 wt%. 1In particular,

13




Ni conmpounds: N (OH)2, N Cl2 Co conpounds: Co( OH) NG3,
Co(CH) 2, Cu Mh Fe Zn conpounds: conpounds:

compounds: conpounds: CoSO4, CoCl2 Cu(OH) 2, Cu(NG3) 2,
CuS™4, CuCl2, Cu(CH3COO) 2 MING3, MhSO4, MCl2
Fe(OH) 2, Fe(O)3, FeCl3 Zn (N®B) 2, ZnSO4, ZuCl2 The

the ﬁ%?l%%?lgga%tl an 9 ﬁ:h%hc,ea st(e% %3] 5 rqsu ae{glﬁé%ﬂg a:sﬂ‘glltlg %a%g%es? olution

I sper st on

onp unds o er, manganese, nick

ts pEQEETBLY T GG e SRR ailg 06 1 15 Wi oh e

nor e preferably 0.1 to 5 wt % Moreover, 14 regarding

the content of the at |east one out of copper,

manganese, nickel, cobalt, iron, zinc, and conpounds
(A-6} Wbt zindeageittar ratio between the titani um and

this netal conponent is preferably in a range of

1: 7 Oe pyidieibg aummd foetebabbyedt Dy0xiddzing.the titanium

(A-8) Effects of using titania-nmetal conposite Wth a
hydrexibd¢ farmelawinygp f oapedut beridar iagfdddRtef cih baRistd without

doped wth at |east one out of copper, nmanganese,
limitaitked soC@hR) 4s aigebxide canbe formed through the oxidation;
hydrogen peroxide is preferable since residual matter such as metal

ions or acid ions will not arise in the coating film~-forming liquid

manufactured.

(A-7) Doped metal compound

Examples of compounds of copper, manganese, nickel, cobalt,
iron and zinc respectively that may be made to coexist with the
solution of the tetravalent titanium salt such as titanium
tetrachloride are as follows.
Ni compounds: Ni (OH),, NiCl,
Co compounds: Co (OH)NO;, Co{OH),, CoS0s, CoCl,
Cu compounds: Cu{OH)p, Cu(NOs):, CuSOs;, CuCl,, Cu{CHiCOO0),
Mn compounds: MnNQOs;, MnSQ,, MnCl,
Fe compounds: Fe(OH),, Fe(CH)s, FeCls
Zn compounds: Zn({NOj3)., ZnS0s, ZuCl,

The concentration of the titaﬁium peroxide in the aqgueous
‘ligquid or dispersion (the total amount including coexisting
compounds of copper, manganese, nickel, cobalt, iron or zinc) is

preferably 0.05 to 15 wt%, more preferably 0.1 to 5wt%. Moreover,
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zinc, and conpounds thereof according to the present
invention, the pronotion of oxidative degradation of
the substrate surface caused by ultraviolet radiation
(sunlight) or short-wavel ength el ectromagnetic

radi ati on that causes photooxi dation can be prevented

. ced, Wth s phot.ooxi dation, it is said that
rega it iR Soptel T Eheiao 235 0ur miitept sty mapganese,
. k%iOdu ed fromoxygen or noisture in_ the air or i
RLCEor g t LEPTY hr Yifgh 28FectFomaptetiherecddi Be siwlagngatio

cause oxidative degradation inside or on the outside
betwgen Hae subisanaime anthéhist matalneemporenposs weferably in a
according to the present invention is able to
ranggt @bi i fedihbouhst ab) emacti peeSentlpf 1such3 tadl cal b,
wher eby phot ooxi dati ve degradati on of the surface of a
substrate conprising an organic naterial or an
inorganic material by ultraviolet radiation

(A~-8{ sBAFegbs) obrusadiycel t pLOAURERY1 BbRSLE PFARYNEti C
radi ati on can be prevented or reduced, and

degr aidatd ik ©f 2 an 949881 GO /R PnefOLR% FE0F 8¢al1QN; 4 doped
(fading) or substrate degradation can be prevented}

asniwstabhuc dearedeln g, 15, hh 00 Lah S, soon,

I norganic materi a ond

zincgp%ﬁ@:%r 'o&ﬂééngﬁgfggf(gaé%?f%g%ggf%@%ngg%%%gg§£vention,

usi ng aqueous r-di

ribed ove . (B-1 il mfqr.matian thod usin
the PEGEHHESE FE G st o B i elieordaptpare; swr face
An organic nmpterjial structure according to the present
Caus?%v‘%?‘ﬂﬂﬁr%‘é%%e% o HRE O mi ot BERE hgP¥ | $hew urwake brngth

fine particles doped wth at |east one out of copper,
elechgﬂ%%%%%g+cny%@@¢§1on that causes photooxidation can be

brevented or reduced.

With such photooxidation, it is said that -OH (hydrosxyl
radicals) or '0; (singlet oxygens) are produced from oxygen or
moisture in the air or organic matter thrbugh electromagnetic
radiation,andcauseoxidativedegradationinsideor@nltheoutside
of the substrate.

The titania-metal composite according to the present
invention is able to stabilize the unstable active state of such
radicals, whereby photooxidative degradation of the surface of a
substrate comprising an organic material or an inorganic material
by ultraviolet radiation (sunlight) or radical-producing
electromagnetic radiation can be prevented or reduced, and
degradation of an organic resin, color degradation (fadiné) or

substrate degradation can be prevented, and oxidative degradation
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cobalt, iron, zinc, and conpounds thereof (a
titania-netal conposite) on a surface thereof, or has
such particles dispersed therein. As shown in FIGS.
2A and B, the former can be manufactured by buil ding
up a layer of an aqueous liquid or dispersion
£t ontaiging ? titania-netal conposite as described in
of thR) SUBBOESoRE 02 ol O PEr AL TAGS SHeh G dRtCHRR T Ul d
or dispersion into, the surface of an organic
materi al ‘substrate. Mreover, as shown in FIG 2C
the latter can be manufactured by dispersing an
(B) #ggendsinventidons FHlmpEeshanicontetimpdg(@rganic material
titani a-netal conposite as described in (A) above
strurfnpeamsimagiewmtedigui daod dherere sh g dekerabed above
desired shape. (B-2) Filmformation nethod having
(B-11 unickn dorab tpoavesthé@ Wsddigngit ohidegs adhldov@osite aqueous
di scol oration of organic material By using an aqueous
liqulidguirdd@gpdi-spensi on containing a titania-netal
conposite as described in (A) above in one of the 16

ungler SEHM A PO elgaf%f%)r t%%&%é&?deltoé r%@{&ﬁﬂ} G &Y eeo lrplni(ees:ent

pi gnment " caused o of t
. ‘ . : ti ‘ . Cerial.
nvell IR e SEaELAEREPLR, e Pl BB B AR Pt T oo
I tyat [ Fl 3. (1 titani a-netal ,
part 2ol AR B ER AT Patt i O e FRPBRE RS G BhOkeL,

organi c_dye or_pignent or an organi ¢ polynmer resin
CObagght é?ﬂ]i‘hgz h%cbr%%‘ﬁi %01819%‘1%‘?5 ptFEReL Shdt Ja%/%%la%*urﬁ%tal
filmis fornmed on a substrate surface. (2) Acoating
COmpeFihet P 15 CARLACRet BETEORPORT theagwsduparitdgilgs dispersed
di spersion according to the present invention
thereher ei nafter

As shown in FIGS. 2A and B, the former can be manufactured
bybuildingup a layer of an aqueous liquid or dispersion containing
a titania-metal composite as described in (A) above onto, or
permeating such an agueous liquid or dispersion into, the surface
of an organic material substrate. Moreover, as shown in FI1G. 2C,
the latter can be manufactured by dispersing an agueous liquid or
dispersion containing a titania-metal composite as described in
(A) above into an organic material, and then molding into a desired

shape.

(B-2) Film formation method having function of preventing fading
or degradative discoloration of organic material
By using an aqueous liquid or dispersion containing a

titania-metal composite as described in (A) above in one of the
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referred to as ‘a "degradation-preventing coating
film) is formed on a substrate surface, and then a
coating filmof an organic dye or pigment or an
organi c polymer resin containing an organic dye or
pigment is fornmed on the surface (FIG 3A). (3) Two
types, of degradation-preventing coating filnms are
undefBrhEd RISt radE nqofage, CxgaRt Ay ot omgnti Fansed
of an organic dye or pignment or an organi c pol ynmer
by ultes v ot apAiiaglan wr ghaikikeyerateqiaghenitve dibopiredation
on the surface (FIG 3B). (4) A coating filmof an
of aprgagapidymaberpayneah be aopprgastd. PRIBETEIhAESIH:
contai ning an organic dye or pignent is forned on a
undesmbatiahedsuofiagcearandi i hedranedt yperos. 3.
degradati on-preventing coating filmis, or two types

of (degr Qd&tainqré'—ﬁfeet\éqnbb?gogﬁ?ﬁéi edid _rﬁ.}ia&ﬁﬁ'd fogr H‘fggggsion

the surface (FIG 3C). ) A coating film containi n

is miixf&:} LA RESaR o RAERUS L idluggi??ggg&g %gpc%ﬁnzﬁﬂl% ipc%\oiz{iﬁe'roges in

ornmed on a substrate I'ng

S
-' : f - - . g H .
conthih a0 SERTn 8,045 REIETla 1, SMGELAL Ly 1 orned
[ f FIG 3D) . (B-3) Fil
on af SEETReCRERcge face (HIS, 300 (8°9) Film

fading/ di scol oration-preventing functi on and o
bgaﬁoeﬁat;?ﬂgc%lilﬂ AEtE bACBYLaSPRBE ARCHRGSAtS ATURAWP biquid

di spersion containing a titania-nmetal conposite as
or dygReFFbel RRCPRJiRBove FheopeedPnt hbnvendtemeebaurfter
_ modes, in the case of formng a coating filmhaving a
refeﬁﬁ%‘fld@aﬁél ¥t idequatat ion(rreprestideat abgtingffily’ bisaformed
substrate, again degradation such as fading or
on a ¢giusdirertat sonfefeanamigdmee a coating film of an organic dye
or pigment or an organic polymer resin containing an organic dye
or pigment is formed on the surface (FIG. 34).

(3) Two types of degradation-preventing coating films are
formed on a substrate surface, and then a coating film of an organic
dye or pigment or an organic polymer resin containing an organic
dye or pigment is formed on the surface (FIG. 3B).

(4) A coating film of an organic dye or pigment or an organic
polymer resin containing an organic dye or pigment is formed on
a substrate surface, and then one type of degradation-preventing
coating film is, or two types of degradation-preventing coating
film are, formed on the surface (FIG. 3C).

{5) A coating film containing two types of aqueous liquids

of the present invention is formed on a substrate surface, and then

a coating film of an organic dye or pigment or an organic polymer
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materi al substrate or a coating filmof an organic dye

or pignment fornmed thereon can be avoi ded or

"suppressed. That is, in the case of naking an organic

substrate surface have a photocatalytic function, if

a filmof a photocatalytic sem conductor netal oxide

1S . directly thereon, then chal ki i S brought
res i R B drHERE8 o B Pl bt mbimecopr (he Sur face
(FI1G2M3h hous-type titani um peroxi de has been used.

HoWwevér, a silica conmpound has organic groups, and

anor phous-type titanium peroxide is converted into

anat ase-type through sunlight, and hence with an

organi c substrate surface, chalking is brought about,
(B-3inHi{nusornatéchanebbed &oprobVéngwpbobh durability. It

is thus possible to forman internediate filmusing a
fadingtdhbachetaticonpositet anyeduscticyi Sharpklh5Pessi Dpcic

according to the present invention between the
funcoigani ¢ substrate and the 18 photocatalytic filmso as

to realize a blocking function of protecting the

Or BANLL1 154 08 r @g€eoddatl i difid o i&?%g@fé%@' corfOl OS]

rdi

aqueous liquid or dispersion acco ng to the prese

titahDyembton baspexcel! ehtadsanshay %H‘Py(gg?%b%%ei%lxgne of the

filmformng power, and hence degra i on of

nde , dj b . .
und §H@§E{§ﬁ§% glgﬁgge,t Eﬁeiy}?@tc%%.e o@%g&nzi[n:g(/n% g(g%[]%:lolﬁ% Jdilm Baving

r educed, e sane tine oxi

h haqt talytic f ti
P e B AL e el € R r d 3 BEbPheAh & 8UPFFReCe,
021 9T R Gt hAs RSN ORE L SCpperPhLOngRT AR Organic

suniiégn. The thickness of the internediate filmis
materia bstrate or a coating film of an organic dye or pilgment

formed thereon can be avoided or suppressed.

That is, in the case of making an organic substrate surface
have a photocatalytic function, if a film of a photocatalytic
semiconductormetaloxideiéformeddirectlythereon,thenchalking
is brought abbut, and hence hitherto a silica compound or
amorphous-type titanium peroxide has been used.

However, a silica compound has organic groups, and
amorphous-type titanium peroxide is converted into anatasemtype
through sunlight, and hence with an organic substrate surface,
chalking is brought about, and thus there has been a problem with
durability.

It is thus possible to form an intermediate film using a
titania-metal composite aqueous liguid or dispersion according to

the present invention between the organic substrate and the
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preferably 0.05 to 2.0 m nore preferably 0.1 to 1.0
pm There are the following three nodes of a film
formati on method for giving both a
fadi ng/ di scol oration-preventing function and a
photocatal ytic function, and these nodes are
htillllu-g‘?-ted i.n FIG 4. (1) A_l.ayer of a
PROLREG-Sd &t 6n ﬁ#@véﬁt?ﬁgteoéﬁﬁﬁgzﬁlPn?i@cbaﬂgtfuﬁﬁtéﬁnaﬁf
anic material substrate surface, and then a
PrOtﬁﬁ%%Bé‘attEPyPFSaflilerSP?SFéﬁﬁ@d ofhathel surd dcet {RIaGmetal
(2) A degradation-preventing coating filmis
Comppéliﬁf@daﬁyeﬁéﬁnélcmledn@atcéldsp@t&)lm agragar imgridoethal present
substrate surface, and then a photocatalytic filmis
invehgimedhen theedliehacerbhbBardBry 4BY AdResitvegfiihnréfming
an organic dye or pignent is forned on a substrate

powesr badehehbend ey tegs BOGE | O - £ VRIHE G 10N § of Ip!r@vented
is built up on the surface, and then a photocatalytic

and Fhbihbschar sedre8ickthe sHHEf gee+LE! gaaméQ1mégo§<fd§@§9e

of these nodes, the degradatlon preventi ng coat

decofnbbght.suohhé‘ﬁ tfh(g gﬁﬂs@?& Egbst rg{}\gtp% o%a?lttallfyte{hc Pinction

and the organic mat erl e SU ace o

can ? E?bge ye4pi gment coatlng film (B-4) Method of
egradatlon preventing coating film There are

[orRertledh el S OPeLRtal VS e TP not exninit a

mformr@
de Lon-preventing coating, filmas described
Phot%%%agyﬁ 5 fhEvte PoR bR FREVegtaduito the anatase

coati ng, vapor deposition, spin coating, dip coating,
-typeb%brr isMgliohid sphaytlebainess oNbEbevinrteimedinte£9dm is
of formng the degradation-preventing coating film by
prefpeah®nt PngSi ho 2x@nmuhesmorachudeesgbhy CoRt Mgl andudi p
coating. After the coating film has

There are the following three modes of a film formation method
for giving both a fading/discoloration-preventing function and a
photocatalytic function, and these modes are illustrated in FIG.
4,

{1} A layer of a degradation-preventing coating film is built
up on an organic material substrate surface, and then a
photocatalytic film is formed on the surface (FIG. 43).

{2) A degradation-preventing coating film is formed by being
permeated into an organic material substrate surface, and then a
photocatalytic film is formed on the surface (FIG. 4B}.

(3) A coating film of an organic dye or pigment is formed
on a substrate surface, then a degradation-preventing coating film

isbuilt up on the surface, and then a photocatalytic film is formed

on the surface (FIG. 4C).
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been formed, drying is preferably carried out at

anbi ent tenperature or wth heating, preferably at a

tenperature of 60 to 200C. There are also no

particular limtations on the heating nmeans; exanples

i nclude a constant-tenperature dryer and an

el ectronpgnet.ic heater. Regarding the thickness of the

cogpi ﬁagﬁi ?ﬁ]tf}k?ﬁﬁsal?dﬁﬁe tgﬁi%%ﬂé%%a@fqrb-rplaﬁwﬁgm% coating

.. preferably 0.01 to 0.5 ﬁn] more preferably 0.1 to 0.2

fll“ﬁh‘? LS YO pBpd e aamgh e ehaiteg afial lnitiler Fdm emey Blom organic

There are no particular l[imtations on the object on
matejfiiadhsulas evat ¢ marfisan o5 aropnean Us idye /a0 gegndovsating £ilm.,

liquid or dispersion containing a titania-nmnetal

conposite according to the present invention, so |ong

as this object is one that will undergo fading or
(B-4deteathaid v dicsadher deigeadaltioughrehbhayingl ebating film

radi ation or 20 visible light fromsunlight, an

el enbrenagachbCphadiahigp YeASEAtQbnsOhnt PEvELKSui 1ding
exanpl es i nclude col ored coated surfaces, externally

filﬂ—&%&%ﬁb@dm%ﬁhgrfgrd§89ﬁfﬁ.V§c{ggfﬁdéﬁf%nfﬁﬁéﬁgﬁ¥yﬂd:coating

pol ynmer resins. For exanplfe, as an 1norg

: . ' ' ffectively d
I 8L R 00L L Mt (o e € T el g ravure
ruc%ures, cons%;ucted pbj ect s and_ pachi nes, for

Coatéxgﬁp TOh CGPESS B aF DL EPAN O Ip| AR SRR IasPRY 08 ting,
and st one or tconcrete, ﬁarticularly on the outside.
MEFESvEP T8 %an BPERRATET - stibstrateasal @ hofrpmingighe
3 page[ and so on are also possibilities, the coating
eorpfphlPRAPEEVeRtdagi ¢eryingediiln par PreuEatiog ihe examples
. surface of an organic polyner resin sheet, a painted
inclydef sea harend nanabd giim coapongrerAfest the gedting film has
therein, or the surface of a sprayed material or a
beendziast,i dgy ey dsitateferably carried out at ambient temperature
or with heating, preferably at a temperature of 60 to 200°C. There
are also no particular limitations on the heating means; examples
includeaconstant-temperaturedryer andanelectromagneticheater.
Regarding the thickness of the coating film formed, the
thickness after drying is preferably 0.01 to 0.5 um, more preferably

0.1 to 0.2 um.

(B-5) Object having coating film formed thereon

There are no particular limitations on the object on which
a coating film is formed using an aqueous liguid or dispersion
containing a titania-metal composite according to the present
invention, so long as this object is one that will undergo fading

or degradative discoloration through ultraviolet radiation or
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More specifically, as a resin sheet, use is possible,
for exanple, on the surface of a sheet ornol ded
article of apolycarbonate resin, an acrylic resin, a
pol yester resin, an ABS resin, a vinyl <chloride resin
or-the Iike. Mrreover, regarding coating materi al s,
bhe co t| f|| can. be used effectively on the
visi %F‘é‘Bn 4PPkd g ifctmadns Higradhr ki papepprator
spr.ayed naterlal contai ning a synthetic resin such as

or tla% %H@wd e¥aBPReSaknakide ico lassincoahedri ol s mexgernally
pol yuret hane resin, an epoxy resin, a silicone resin,
inStélﬂEdGK@M§ﬁdﬁeGWI@EiW¢matesihisomadﬂrganiamolymerresins.
unsat urated pol yester resin, an ultraviolet-curable
r eSon, eseangflenokb sra&siimoraaviinysubht pat e HRSEBating B lm can
synthetic resin enul sion. Furthernore, the coating

be effifkttiveld sgeaf bachbre apchheesttacesebubtastks civil
products, building 21 materials, vehicles, aircraft,

englﬁéérﬁﬁ%hbﬁ%ﬁ%tufgg fbebEBbE%B@S§bb@cEQeaﬁésﬁaeﬁlnes, for
formng the f i'mon such a substrate Is pre erably

examp1@lohogiaQsM ﬁggéf pég%ﬁﬁf@oﬁ%gtgéé %hqrgs stone or

reover, In'the caSse 0 I Ng na er|a avi g an

he ik dth
,conc?%%@n'ﬁlrE?E%E&El&eéﬁanéa%?gsié%etg&ﬁ%ﬁ)Efﬁ{%%b el organlc

cknéss i's® pre

eferapg @g ~tm__Moreo as the filmformng,

subs gL 8 Lot PABPS Tk RARET RORRGHE G HoGSBgs 1Pl L Lies,

npl e coatin _di coatlng, flow _coating

the Csoaafr% S%flﬁga Qﬁﬁféﬁgw W%Béﬂffﬂﬁsﬂé’p‘m@h@ surface
coating or the like can be used, although to inprove
£ anyhyed R hE PRL PREE Liesd n ShRet oz PRABLRASdWdSas ediaing #hprganic
formed and the adhesion to the substrate, it is

polypesf eeabh auizechéherwinhi or atipemmidsidsl e fhaatirayed material
tenperature range for the substrate or coating

or anpflepitelring material.

More specifically, as a resin sheet, use is possible, for
example, onthesurfaceofasheetormoldedarticleofapolycarbonate
resin, an acrylic resin, a polyester resin, an ABS resin, a vinyl
chloride resin or the like.

Moreover, regarding coating materials, the coating film can
be used effectively on the surface of a so-called paint, plastering
material or sprayedﬂmaterial containing a synthetic resin such as
an alkyd resin, an acrylic resin, an amino resin, a polyurethane
resin, an epoxy resin, a silicone resin, a fluororesin, an acrylic
silicone resin, an unsaturated polyester resin, an
ultraviolet-curable resin, a phenol resin, a vinyl chloride resin,

or a synthetic resin emulsion. Furthermore, the coating film is

also effective on the surface of plastic products, building
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(B-6) Mxing into inorganic material or resin materia
A titania-nmetal conposite according to the present
invention can be used not only in a nmethod of formng
a filmon an organic polymer resin surface, but can
also be mxed into a resin material to obtain a resin
sheet, anvol dedarticl e, aint, a sprayed material or
mateﬁlﬁﬂﬁstgﬁhﬁﬁlﬁﬁte?FEFrﬂggrn@n§|ﬁﬁF £néLvct i onal
operties. Resins that can be used include acrylic
§£ﬁsflildbl1§l@sq1@?659ré§1 e papandhefomsing the €4 1m on such
resins, polyamde resins, polyimde resins, epoxy

a subekiase im@melfemesuwso.kmme..roegmmmop@lpwﬁtﬂmqr 0.05 to
resins, silicone resins, fluororesins, and cell ul oses.

0. 3LMDFeHMEéovethQ&ﬁﬂﬁﬁéhQéo&&ycﬁéﬂfn@méﬁe§iﬁm%%V%%&hﬂ@§r§anlc
silicone, an am ne or an epoxy-nodified resin added

polyhber etein28rMoheoyYeke Rikblanhar8ehal tKO@MPOSht €hickness is
according to the present invention can be added and

h f

sresfEty 5, B R R ORI P SR °

I b

Tt L e f%[?%b“@lecfﬁaeewn
meen I TR E Bl g N Hefiira, cior
coa U R 3 TP art S Epar LBBmUsI SoCPS P ded HIHEs Cgating

owder or is mxed in as a solution. (B-7) ,
oF tlA%BHJg AT EVHPPus2 L RAeh dee Ity pebewican peoperties
_ given as exanples of things to which an aqueous
Suchl 2gutee raEinpes il rtidimifisymed @indafhe- mdhesion to the

conposite according to the present invention can be
substrate, it is preferable to heat within a permissible heating

temperature range for the substrate or coating material.

(B-6) Mixing into inorganic material or resin material
Atitania-metal composite according to the present invention
can be used not only in a method of forming a film on an organic
polymer resin surface, but can also be mixed into a resin material
toobtainaresinsheet, amoldedarticle, apaint, a sprayedmaterial
or a plastering material having similar functional properties.
Resins that can be used include acrylic resins, polyester
resins, melamine resins, urea resins, polyamide resins, polyimide
resins, epoxy resins, phenol resins, ketone resins, polyurethane
resins, silicone resins, fluororesins, and celluloses. Moreover,
these resins may have a substance such as a silicone, an amine or

an epoxy-modified resin added thereto.
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applied so as to obtain working effects as descri bed
above. (1) Building materials (interior and exterior
materials): dass, netal, tiles, concrete, coatings,
resins, sealing materials, tinber, sprayed nmaterials,
tent fabric, etc. (2) Equipnment: Air conditioners,
out door air conditioners,_ cooling towers, kltchens
sallPEEPY B phEREIATRgRe! FETPORHEERCCORLENT (t9) thg Rygsent
substrates: Caneras, spectacles, contact |enses,
invepgioncanbersided yhdgd xesdhl maar dnodfhemaretaciairg process
fibers (for caneras), etc. (4) Autonobiles, aircraft,
of apyapfisa bbleeslagtass,helow 23 (6 )pl@tketecomdivgt drdt, or
antistatic substrate surfaces (televisions, glass,
platacgybbe oesilesss polbroar hawvdthe sasth sheedsnd Efsﬁ@e@,rlnc1pal
etc.) (O Third invention: Adding additives,
compoorher thegeatit,i - soiling performance (G i) Addlng
additives As described above, a conposite between

anphﬁhﬁﬂﬁih?pﬁa@ﬂg/Bétwé@ﬁt@ﬁ@ iM@?géhié”ﬁQ@éPfégeor resin
which is able to prevent or reduce ~photooxidative

mate@@%@”@@&LﬂHé3E195FQEco%g%tC&Eﬁﬁ%ﬁ%%% é@ﬁér%ﬁ%.eEo Jhe present

manganese, ni cke ron, zinc or a

inve&%@%ﬁoﬁs'§eﬁgh%e tgsprgp%gbr§§5?; ?ghrgiggﬁégﬁ%ﬁg££er the

egradati on traV|

- avin hot ocat al yt.i ¢ _functijon,
tltawln%r %‘éi‘tﬁg RRSRBLER o TEHERL 5 2th SLT R i dip mixed
in H of the conposite is forned; nevertheless, to
aéoﬁféP 4htPPsoi | i ng per f or mance whereby soiling is
kept off the surface, it is preferable

(B-7) Applications

Various things as listed below can be given as examples of
things to which an aqueous liquid or dispersion containing a
titania-metal composite according to the presént invention can be
applied so as to obtain working effects as described above.

(1) Building materials (interior and exterior materials):
Glass, metal, tiles, concrete, coatings, resins, sealingmaterials,
timber, sprayed materials, tent fabric, etc.

{2} Equipment: Air conditioners, outdoor air conditicners,
cooling towers, kitchens, sanitary equipment, lighting fixtures,
etc.

(3) Glass substrates: Cameras, spectacles, contact lenses,
lenses, mirrors, glass tableware, showcases, glass fibers (for
cameras), etc. |

(4) Automobiles, aircraft, trains: bodies, glass, etc.
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to further add additives to inprove the |eveling
ability (surface activity) so as to nake the surface
on which the filmof the conposite is forned
hydrophilic and thus nake formation of the filmon a
wat er -repel | ent substrate easier. To do this, any of
varLou ilicone oils can be used,.An
AT kST SPFREEE Gof BORVRERER  yRRt Lahe boe SRS LER s faces
lnDdif.ied silicone oil, a polyether-nodified or
(telsVRGEORSdi F1 285 ¢ i YWait BE548&d; Polycarforpleagesin sheets,
pol yet her-nodi fi ed pol ydi net hyl si | oxane type pai nt
facegddptive (| eveling agent) having a structure that is a
conposite of the above is particularly good. 24 The
m xing rati o between the conposite of anorphous-type
and/ or anatase-type titani um oxi de and copper,
(C) Rangdnésegnniockel Addénbabtditions, zboaTferrangoaROUREoiling
thereof, and the additive is preferably in a range of
perfbrfafzeto 1: 20, nore preferably 1:0.05 to 1:10.
Moreover, the titaniumoxide is preferably nodified
(C-1WM hBdipgr Q¥¥igiQURS, i.e. is preferably titanium
peroxi de. When formng a filmusing a solution of the
ab fql [ ' [ ' ‘
RY e slch8 vleld dBo b &lﬁpﬁﬁésg%%%%%y%éxg&%%pﬁ%?% 9,4 gnc_i/ or

pref erably approxi mately
anatBGeLerahl ¥; B? 0.0.3p .Tge.aqu us, liquid o

e eV BR bt T uhop i M e bEatars: Fe DasyRRFyor reduce

war.d. gl as nmetal .or a ceramc plate, or an organic

protbBlThe L e BerOhRs s et P coppapbe sompopndte BRdacorper,

gol¥carho ate plate, and hence an anti-soiling _
manggpgeeng lreCPBRitd Mith ZIBFMY & cuRAund\thREapids able

bl ocki ng | ayer being required. Mreover, as an .
to PEPHART cAPoP LG exlilrs tra tsh darom Kegasidatd ombyhui ksaviolet

_properties of the.above invention are conferred, the
radiggienusr| tymi bike witdparsiterving a photocatalytic function,
thus improving the decorativeness of the surface on which the film
of the composite is formed; nevertheless, to confer anti-soiling
performance wherebysoiling is kept off the surface, it ispreferable
to further add additives to improve the leveling ability (surface
activity) so as tomake the surface onwhich the filmof the composite
is formed hydrophilic and thus make formation of the film on a
water-repellent substrate easier.

To do this, any of various silicone 0ils can be used. An
alkylsilicateorpolyether type canbeused, orasamodifiedsilicone
0il, a polyether-modified or alkyl-modified type can be used; out
of these, a polyether-modified polydimethylsiloxane type paint

additive (leveling agent) having a structure that is a composite

of the above is particularly good.
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can be m xed into an organic resin such as an acrylic
resin, a polyester resin or a polycarbonate resin.,
(C2) Leveling agents and di spersants By adding a

| eveling agent or dispersant that makes film
formation easier to the titania-nmetal conposite

according.to the. pgg%gnt nﬁention, filmformation
can e "tarti%edd FiHHEER e RAPPRA tei panpROKBRgRS-type

dfongosite can be di spersed over a substrate _

and/ (i ABRRRYS AZPEUCH- 311V BKILAE 2@ MOPReLdi BpReanase, aickel,
conposite of a resin-type, a silicone, a silane

COb&ldypdurtdl, &imgbisar -2 ysapRHns) [thegee £, a agid ithenedditive is
powder, an organic-nodified silicone, a silicone oi

pref@raiiey lirke irsngeebdér AbDe02Thesk: 210 | maee tihes Sarflsioe 1:0.05
activating effect of a silicone polyner, and one

to 1haoi ngiareowad Ky lediel ¢ L0401 @h ok e €5 Yr T AN HEHified with
structure, or both an alkylsilicate structure and a

percg! Yetdigss Stir. Wt Wise grie ANQUIR) @GWa8 1 el ¥k ilde .

preferable. Here, 'alkylsilicate structure' refers to

a ShuCEdERihg Wy waliky 2959 i@ﬁﬁy?%%%ﬁ§ngéilfﬁgafilm

atonms in the Siloxane backbone. pec

B S p Y Aol TR €y ppf B TmaB1Y 0. 01
to 1§k;hough t here éis gﬁ‘linig@tion thereto. Moreover,
"ot hel SOFacPirderaerer & 00 &% EPrdctire in which

al kyl ene_groups _are banded together. by ether |inkages )
sudhe R g R St e bnp oY EheN s AL i 2Lyt
..Qnes having a structure such as pol yethyl ene oxi de,
abi &IYyEP(‘ﬁ’ﬁ’fldgﬁéaéﬁifdé‘,etﬁ‘él Prefr SFEEMICeRd 3G der an organic
pol yet hyl ene oxi de-pol ypropyl ene oxi de bl ock
substggsieyfBeh @5 761 perhipienelpbeytathifamdekyl ene glolawarbonate

plate, and hence an anti-soiling coating can be formedwith a single
coat, without a blocking layer being required. Moreover, as an
organic polymer resin or sheet thereof to which the properties of
the above invention are conferred, the aqueous liquid or dispersion
can be mixed into an organic resin such as an acrylic resin, a

polyester resin or a polycarbonate resin.

(C-2) Leveling agents and dispersants

By adding a leveling agent or dispersant that makes film
formation easier to the titania-metal composite according to the
present invention, film formation can be carried out uniformly,
and the titania-metal composite can be dispersed.over.a substrate
uniformly. As such a leveling agent or dispersant, a composite

of a resin-type, a silicone, a silane compound, a rubber-type
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copol ynmer, or a polytetranethyl ene
gl ycol - pol ypropyl ene oxi de copolyner. Qut of these, a
pol yet hyl ene oxi de- pol ypropyl ene oxi de bl ock
copolymer is particularly suitable fromthe viewpoint
of being able to control the wettability through the
.. .block degree and the nolecul ar weight, although there
silicengey P FitdCPHR PRYFASL0. 2aBnosPgRAFcredhEiadcelhagPng, 2
.. ,both an alkylsilicate structure and a polyether
siligppgce ik @1 Rhehkikplicchrefehabbof iTharar uttlfiaeljhe surface
preferable. Specifically, a polyether-nodified
actigeltysgl etdrett pfea pailitoaddpbilymesichndsone having an
pol yet her - nodi f i edpol ydi net hyl si | oxane can 26 be used;
alkytlkiid icanebetranutaet vired psilpgtacpubkirabyukBOWAr both an
met hod, for exanple using a nethod described in

alkydyithesits &xanpterd.ard a SoDyethiP s1aRANESR Pale molecule
Application Laid-open No. H4-242499 or the Reference

therE%anpke k- rdapanese Patent Application Lai d-open No.
FD-1653f8. For exanpl e, a polyethyl ene

oxjzdez paly hen. lﬁkh %g ol ymer - nodi f i ed. :
o OERIRIEABITNE Y5 O - SPREL VIR PRELLL s
of. h- -netal |yl . pol yethyl ene oxi de-Jl.ene . '
alkygxﬁg%§§g| 5?6%%%%%gx)§ ﬁ&éebﬁg8wscb%owgﬁmﬁl%ﬂ%ﬁ?e backbone .
di_hyd ol ydi net hyl sil oxane is_ suitable, Asa |eveling
Specydhipl Y erH S AT MATE b SLROTANE by EEITHsH BaO-) as a
. Si.licones), SH200 (nmade by Dow Corning Toray Silicone
mainghain sRch as pokpd ap thagl hkoxaneld Sy idim-cgt alithough there
. Chemical) or the |like can be wused. Mreover, as a
1s ngj spBLEaRiONDEBPASEP - STB69A (both made by Dow Cor ni ng
Toray Silicone Co., Ltd.) or the like can be used. In
addpreonerontetiher dtyumiturdddr redienss toaa derwsedrasin which
appropriate
alkylene groups are bonded together by ether linkages such as a
polyalkylene oxide. Specific examples are ones having a structure
such as polyethylene oxide, polypropylene oxide,
polytetramethylene oxide, a polyethylene oxide-polypropylene
oxide block copolymer, a polyethylene-polytetramethylene glycol
copolymer, or a polytetramethylene glycol-polypropylene oxide
copolymer. Out of these, apolyethylene oxide-polypropylene oxide
block copolymer is particularly suitable fromthe viewpoint of being
able to control the wettability through the block degree and the
molecular welght, although there is no limitation thereto.
An organic substance having both an alkylsilicate structure
and a polyether structure in the molecule thereof is particularly

preferable. Specifically, apolyether-modifiedpolysiloxane type

paint additive such aspolyether-modifiedpolydimethylsiloxane can
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so long as the above properties can be conferred.
Mor eover, a coating agent type having a sil ane
conmpound having am no groups, epoxy groups or
nmet hacryl oxy groups, i.e. a so-called silane coupling
agent, added thereto can be constructed. Such a
coating agent contains a |large amount of Si-O |inked

be upgff ebhigampn hensantfactiredhupdngss Rkl ey dateesi mathod,
to the substrate can be inproved. The mxing ratio

for ewenpleevoira &hrethodniesometiadd conpygitthe s iac Eoradipieg 1, 2,
to the present invention and each additive is

3 orpt efrerdapan<Xé PatentangplotationOai@-dpad® NODMRI-242499 or
preferably 1:0.05 to 1:10. (C3) Effect of conbining

the RéfanditcdBikahptemMoTabenard vadbit Wep1 Wk ianstH {&C%en No.
having forned thereon a coating filmin which are

H9-166nrhigned a titani a-nmetal conposite according to the
present invention and an additive conprising a

Si Ebealenl1 dIPdIdd Bk G141 SNS.; BRY LAY ha!dd £
structuréﬁ%r'a é%f e“ﬁi sFrugﬁu%ebgryggPﬁbEé étfgg%a%lock
s Gt . pE ﬁ at al yt c.ﬁunctlon s.not, exhi bited
copo e oS e e B AR B R SR S uRge BYEeacting
anti,-soi LI anti-mn crobi al agil't , gas
bothiBh A8 R en BRAVRAPELSPE: PRIEsTi6He Shidagolvpropylene
.dso-ial ed organi ¢ conpound deconEosLtion are_not _
ox1dgnBLPGEJCOPRY YIEE i AN adt Y AFaRPAYdsBeRh ¥ EbhPKARST LEm
.. liquid, photooxidative degradation of a substrate can
suitgRyg§-be prevented. On the other hand, by adding an
additive as above to a titania-metal conposite
actsedigieting sgept eE8RE 41 Avert3 4 4 6 dbdth swideingGE Toshiba
~anti-mcrobial and hydrophilic functions that are not
Siliphoeetat 33P0 c(rardgabiycDole cypasid Toragr &il vabneewh. , Thed. ),
present inventors have described the working
a KPneehhessoné olmidé oy reli-Bsu Chemical) or the like can be
used.

Moreover, as a dispersant, DC3PA or ST869A (both made by Dow
Corning Toray Silicone Co., Ltd.) or the like can be used. In
addition, one that is not for paints can be used as appropriate
so long as the above properties can be conferred.

Moreover, a coating agent type having a silane compound having
amino groups, epoxy groups or methacryloxXxy.groups, i.e. a so-called
silane coupling agent, added thereto can be constructed. Such a
coating agent contains a large amount of 3i-~0 linked matter, and
hence the film hardness and the adhesion to the substrate can be
improved.

The mixing ratio (wt%) between the titania-metal composite

according to the present invention and each additive is preferably

27




in separately filed Japanese Patent Application No.
2000-374750. That is, it is thought that this
phenonenon does not involve photocatalysis, but
rat her upon being subjected to ultraviolet radiation,
sunlight or electromagnetic radiation that mﬁll bri ng
in aabout %th§i%§t'Ve degradation, anti-soil b
£P9F Cfobidl, rophi | F@rsn&rsﬁerap&gtﬂna 5 to 1:10.
functlons are reallzed in connection wth
phot ooxi dation that occurs in the organic material or
on the surface on which a filmhas been formed. 28
(C-3Th&tTest aft icoakiaimet 4l teviposietelaconpdsnget entthedditive
present invention to which such an additive has been
addéthnotsuaflayedbesingdfo ek taephohog atoaltitiC £film in which
function, but noreover has a function of protecting
are cbghmnedblnﬂStéﬁﬁﬁ+ﬁ@t§EU&@mp$Eﬂﬁb(Héﬁﬁﬁdﬁﬂq(Hb MY P¥esent
(phot ooxi dati ve power) due to el ectronmagnetic

invehadoatdraNas beldias veld s 91184 a rs@‘i'l@b'n%rbr A54:i PEBS&i11icone
the durability of the filmfornmed 1is inprove

haVl\M@e&ﬁ?Qﬁk@]ﬁﬁqtl%%tt'ev§t§u£€\gfe lox- QkHc?i eagﬁrélns?:pﬂ{:ﬁargroolpboth

in the lifetinme of the substrate or

of tﬁ@%@rQEEMSES§§S CQ%&%Qt% a9§9y9991¢é§§ﬁ”0§:$%|§4; %1%1ted

I'ong "period |s preven

b t t f h
opor SRS E sHoBhy <Bintord, 3+ 3Bbe 2656 ohcAnaot ddnag
antiﬁ%%%he Qéﬁﬁhlgﬁﬁﬁaa”si é’s%%h'g»‘o%ﬂﬁe?%éénaf%&%%meé@atmn

h the surface having the filmforned thereon.
t ’—’0%‘5 Gyt t9feCEFRBE GRS GPCoHRRLt jpR@regtot observed.
functlon bei ng exhi bited, highly effective use is
BY Lop8kibioelid RALS Igrg aiice s wiesttriage§i lierl paritd c phatooxidative
organic polymer resin substrates and coating materi al
degrgdataensofHat hebsbrabecaasetbngabecpmaventalls are
susceptible to
On the other hand, by adding an additive as above to a
titania-metal composite according to the present invention,
anti-soiling, anti-microbial and hydrophilic functions that are
notphotocatalyticorganicdecompositionarerealized. Thepresent
inventors have described the working mechanism for this in detail
in separately filed Japénese Patent Application No. 2000-374750.
That is, it is thought that this phenomenon does not involve
photocatalysis, but rather upon being subjected to ultraviolet
radiation, sunlight or electromagnetic radiation that will bring
about photooxidative degradation, anti-soiling, anti-microbial,
hydrophilic;and.anti—rusting functions are realized in connection

with photooxidation that occurs in the organic material or on the

surface on which a film has been formed.
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ultraviolet radiation, preventing a drop in
functionality or decorativeness in terns of
conmerci al value with such substrates has been a
great technical problem however, by adding an
additive as above to a titania-netal conposite
according to the present. invention, an effect that
bot habfigheé BbB@’élﬁylﬁ%Eabeqlwlifcﬁw ageerdanfi be tde psesent
obt ai ned, and hence use is possible for revolutionary
invepfdpgahp cwlnt Cloryzait @ns abditaveshhavibern addart riagn opfly does
resolving problens that have been outstanding for
not hang §ephsiotatabyahpl BudSimi, dnlty roneicgay Gaenes fotttion
al so organic polynmer resin sheets and paints or

of piEstteimggr gah ¢ bahsi scorimind i 8gu 0k § MG @D YHBIation energy
resins. (C-4) Applications Afields in which this art

(pho@@Bx@dad&VblﬁﬁdeEP dﬁ@rﬁy%ﬂéﬁﬂﬂoﬁﬁﬁﬂéﬂﬂb‘¥§H§§H¥dﬁ such as
value is sealing materials, which are the greatest

ultrﬁ%ﬂé@e@fré&ﬁéﬁiE%LOBnQXﬁgﬂé@%iﬁygﬁféﬁﬁf?t%cte he fliq formed

architecture clvil i neerin cons objec

e S T AL T SR s
o e JEPL R S PP £, 00 SRR

are used

I ctur structure civil engi neering
Ca“SSFC%tdfﬁg &O@oﬂgtﬁﬁﬁé&%a}'%t% 1R BeEHOd e PRgVented.
A materials, there are silicone types, nodified

sa §|e|S|u&5meW%%@§l 1pBrgabie ¢EeTORpds, SPestnbe funeface having

types, butyl rubber ypes and so on; the higher the

the Satmofpnned §heﬁe§@al$ﬁgShH@éeiéeqrhﬁatéonsanﬁ fedihgrare
resi stance, durability, adhesion and so on, the nore

“preveptedacendhangédsonl éngal antitoicnobish) anydebghtlic and
silicone oil due to contam nation is discharged,

antiresstinogfuncbedng dhe exfigntesd fauseOfsugdiadenda®fing the
exterior substrates. The art of the

film formed thereon. Regarding the effect of both of these types

of function being exhibited, highly effective use is possible with

organic substrates, inparticular organic polymer resin substrates

and coating material surfaces.

Hitherto, because organic materials are susceptible to
ultraviolet radiation, preventing a drop in functionality or
decorativeness in terms of commercial value with such substrates
has been a great technical problem; however, by adding an additive
as above to a titania-metal composite according to the present.
invention, an effect that both of the above types of funcition are
exhibited is obtained, and hence use is possible for revolutionary

inorganic or organic substrates having a function of resolving

problems that have been outstanding for many years, for example
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present invention can also be used effectively in such
sites. (CG4-1) First method Af irst nethod of
applying a titania-nmetal conposite aqueous I|iquid or
di spersion having an additive added thereto according
to the present invention onto a sealing material is a
method in which a coating material to which have been
not opyeied NS CaAngs it ala L coprpearie peyResngsdgneheets and
. nmodified silicone solution having an 30 alkylsilicate
paings Qicphpeteringpe taut ks sonfietloiagorr pothe gl lyinegeresins.
structures with a leveling ability or dispersing
ability (a silane conpound may al so be added) is
applied directly onto the surface of the sealing
(C-4parppiatatbofierma film (C 4-2) Second nethod A
second nethod of applying a titania-nmetal conposite
aquepUsS1ds | i wh 0éh disPerskonchavidd @i aadi tiy e addas
thereto according to the present invention onto a
antiSE@il.Dﬂ?'@énﬁﬁéx%ialsvélﬁétI‘Q%%aﬁiny‘ingﬁe?iﬁét '"Aich are the
I e, Si npoung

material of a filmformng silico ane to

greaflst MalddBe SoLEAly A% 80 LOLSEIEd &l & {dd Tl QLR rure,

di scharge of con nant's or e

.2 Su s, this bein S riger for a coating. .
civi R oot Tt o PhFRenadisd Sur v ings
mat a.silicone used, as the internmediate film a silicone
ALEFH7 1S TR et S HesTS L ant AR NG PEPARF T eBatqafy ract fon and
Y material , a reinforcing coating material or a

1sPiRt P pER %Pe%aﬁg@% ek eFiar sukssrpitesmnd earthquakes,

adding to a paint, or the |like can be used, so long as

andafﬁm§eQ%P§h@Jpﬁﬁﬁﬁﬁﬁﬁ%%ma§@@l§§QfQﬁ¢hkﬁﬂﬁt¢%&&Shgucturesr

. . material. As a comercial product, SR2410 or SE1980
civil pondingeeihy PovnCormnenpidraynstructed objects.

Assuchsealingmaterials,therearesiliconetypes,modified
Siliconetypes,polysulfidetypes,polyurethanetypes,butylrubber
types and so on; the higher the performance of a sealing material
in terms of weather resistance, durability, adhesion and so on,
themore surface-chargedmaterial or low-molecular-weight silicone
©il due to contamination is discharged, resulting in being the
greatest cause of soiling of exterior substrates. The art of the
present invention can also be used effectively in such sites.
{(C-4-1) First method
A first method of applying a titania-metal composite aqueous

liquid or dispersion having an additive added thereto according
to the present invention onto a sealing material is a method in

which a coating material to which have been added the titania-metal

composite and a silicone or modified silicone solution having an
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Silicone Co., Ltd.) or the |like can be used. Moreover,

as a silane conpound, one having nethoxy groups,

et hoxy groups, am no groups, epoxy groups, nethacryl

groups or nethacryl oxy groups, and having a sil ane

type oligomer or polysiloxane conponent can be used.

As a commercial product, Dryseal Mor Dryseal W/(both
alkyetfel I52 owteyching THrapodivieitbetest tacture @1 both of these

Aquaseal 200S or 5005 (both nmade by Sum tono Seika 31
str&me@mt@o@ levedingorbihit ¥ ickedtapebeingedility (a silane

t hi ckness of the internediate filmis preferably 0.05
companarD nivn a1g0r Bepiéfied ably dppll dd d2@ gl yMohEOVEe ASrface

the application nethod, this is carried out after
of Hid |deng Md Mt Gaid Kitg fmherd adiingt the work site,

and hence brushing or spraying can be used. WbrKking

(C- XA asfPliawmdg is a description of working
exanpl es showng the effects of the first to third

inV@@éé&H&Hg%ﬁﬁﬁhggggﬁﬁggggéigﬁgéﬂgégﬁég?%%pg%h§@teaqueous

performance eval uati SO on.
11 lqy %L rking exanples relatin éo t hod of .
1O, b ot MR e SR p D ert SR e v srording
/. di spersigns In these 'workin xanpl es 11, conposites )
€0 il bl SR JANERTS OrnBlkPs SvaF 8L pREpEF BBE by uLF iy Bethod in
llwﬂfthOd of manufacturing an aqueous liquid or
WhiGH 3 fepdiay it el aht A§ 2af i ok ELing gl L é6ppesistid ane compound
according to the present invention. (Wrking exanple
or the)ligspgér gspedsandr phbasmegpate. G68ngtofreage discharge
CUC12- 2H20 (made by Ni hon Kagaku Sangyo Co., Ltd.)
of omadapdmeindtseby dkssohvedtd wiE0Wead sobspaneewat ehislPeing as
of a 50%titaniumtetrachl oride solution (made by
a promErt doow Sitoxhimasnaterial as above on the sealing material
surface.

‘As a silicone used as the intermediate film, a silicone for
aweather-resistant heat-resistant coatingmaterial, a reinforcing
coating material or a water-repellant coating material, a silicone
for adding to a paint, or the like can be used, so long as this
is one that can be used as a silicone coating material. As a
commercial product, SR2410 or SE1980 {(both made by Dow Corning Toray
Silicone Co., Ltd.} or the like can be used.

Moreover, as a silane compound, one having methoxy groups,
ethoxy groups, amino groups, epoxy groﬁps, methacryl groups or
methacryloxy groups, and having a silane type oligomer or
rolysiloxane component can be used. As a commercial product,

Dryseal M or Dryseal W (both made by Dow Corning Toray Silicone

Co., Ltd.), Adquaseal 200S or 5005 (both made by Sumitomo Seika
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further added to the solution, and pure water was
added to make wup to 1000 m, whereby a solution was
prepared. Anmonia water obtained by diluting 25%
ammoni a water (rmade by Takasugi Pharnaceutical Co.,
Ltd.) by a factor of 10 was instilled into the 32
solution to adjust the pHto 7.0, whereby a m xture of
Che drrd%cjae) Aand-he tlediauraasy dreodisesl was
precipitated. The precipitate was continually washed
wi tiepihe akgiresrs @it ithe dnéecoaddeteviiymois tiieeferably 0.05
supernatant was not nore than 0.8 nS/m the washing

to 50am,shoppea efleerblyen coRE W jui | t WIS REGONB th.eByif Bation
wher eupon 340g of a liquid containing 0.81 wt% of 't he

me tHyd)r akiideis W fiferiyaedh fiNextri 129 ng #f t 8By Ik988Mmaterial
peroxi de (made by Tai ki Chem cal Industries Co.,

at tHd.WYoMass adde i g, I Qg 01RC,
and stirring m&ﬂ%gﬁﬁ%oﬂuﬁlﬁfg %?lf%szlmécraénb)?% used.
365 g of a transparent green dispersion of
copper - doped anor phous-type titani um peroxi de of
concentration 0.90 wt % was obtained. This was dil uted
with pure water, thus preparing 385 g of a 0.85 wm%

qQpper.- doped. anor phous-type titani um peroxide
Egﬂﬂéﬁggé¥§¥%§¥§%Vbrking exanpl e 1-2) Ni ckel -doped
a éﬁﬁpus type 0..594 g of N Cl2. 6H20 (rmade_by N hon
KZE' ¥, Sch. Je3t gt icR e L yrpéng gxaneisFyveoving the
500 m _of pure water, 10 of a 50% titanium
effechs sdhitde fo =31 19 dﬁli(rﬁgdélwtions described above,
Sunmj tonoSi tix)wasfurther added to the solution, and
fadigyy/sligetodro nadsl cad det fiarmmaice gy atlonadieo: testsweerelmp @n.
- solution was prepared. Ammoni a water obtained by
di luting 25% ammoni a water (nade by Takasug
Phar maceutical Co., Ltd.) by a factor of 10 was

[(Worikisig |dx@thg Ids0 Ithevcsaditd ikxan@plad] Usllating to method of

manufacturingtitania-metal composite aqueous liquids/dispersions

In these ‘working examples 1/, composites doped with various
metals were prepared by using a method of manufacturing an aqueous
liquidordispersioncontaininga titania-metal compositeaccording
to the present invention.

(Working example 1-1) Copper-doped amorphous type

0.4-63 g of 97% CuCl;*2H;0 (made by Nihon Kagaku Sangyo Co.,
Ltd.} was completely dissolved in 500 ml of pure water, 10 g of
a 50% titanium tetrachloride solution (made by Sumitomo Sitix) was
further added to the solution, and pure water was added to make
up to 1000 ml, whereby a solution was prepared. Ammonia water
obtained by diluting 25% ammonia water (made by Takasugi

Pharmaceutical Co., Ltd.) by a factor of 10 was instilled into the
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the pHto 7.0, whereby a m xture of nickel hydroxide
and titanium hydroxi de was precipitated. The
preci pitate was continually washed with pure water
until 33 the conductivity of the supernatant was not
nore than 0.8 nS/m the washi ng was stopped when the
onductivjty had becone 0. 65 nS/m  whereupon 343g of
5°1U§1PP$ﬂ%FlﬁﬁEEP%PH&Qﬂ7@%Mﬁ@@%bYﬁW@aﬁﬂﬁqgﬁ@@pp@aéydrOdee
produced. Next, 25 g of 35% hydrogen peroxi de (nmade by
and ?&FﬁPlUGhéHﬁéQBlﬂﬁdwéﬁrPE§C€DltaEBd ) was added while
cooling the liquid to 1 to 5C, and stirring was
cafhf e astite iftert el 8a hounrs:, i nmedrlebyasB#4 wi taf pare water until
transparent pal e yell ow di spersion of nickel -doped
the anpdphbusitypeftthanswse pedoxitiovad reaneRtd ahizen 0Q 88#4Ss /m;
wt % was obtained. This was diluted with pure water,

the wamslm_r; epar EBOpB8d wikrotha Lo8Budt 41 ¢ kels g@esﬁe 0.8 mS/m,
anor phous-type titani um peroxi de dispersion. r Ki

' | 3 b
esesgen 4dy %ﬁggsibyu%zﬁcszn%%{wU%iﬂ@%o&zm orcsic

d 0 5
e SO Aol Bl U P e Bofl il o o
d,t th
crenfhol IndESCEHEL O mRRE Lt %%%{ it P €hipd e Liquia
was prepared Ammoni a wat er obt ai ned by

to ld Pu%’lq'rg 32‘5%53%1‘1%% WatSe Caihgde oy Fakad@ghours, whereby
365 Pharmaceuti cal ., Ltd.) by a factor of 10 was
Pngfi Bl HaFﬁPar?ﬂE gbPER| SASPBra4PESP Tt ARPPRrTEOTed,
wher eby am xture of cobalt hydroxide and titanium
: amorﬁpa%x?:/a@eV\,ggt@pégmppeg@éadeTﬁg ppeceptratéonas. 90 wtd was
continually washed with pure water until the
obtagppaductThi g wasf dilaitsgberindt purenasteat, whue phapa®iBg 385
nS/m the washi ng was stopped when the conductivity
g ofhad0b&Bowe? OcopBentitped amorphous-type titanium peroxide

dispersion.

(Working example 1-2) Nickel~doped amorphous type

0.594 g of NiCl,-6H;0 (made by Nihon Kagaku Sangyo Co., Ltd.)
was completely dissolved in 500 ml of pure water, 10 g of a 50%
titaniumtetrachloridesolution (madebySumitomo Sitix) was further
added to the solution, and pure water was added to make up to 1000
ml, whéreby a solution was prepared. Ammonia water obtained by
diluting 25% ammonia water (made by Takasugi Pharmaceutical Co.,
Ltd.} by a factor of 10 was instilled into the solution to adjust
the pH to 7.0, whereby a mixture of nickel hydroxide and titanium
hydroxide was precipitated.

The precipitate was continually washed with pure water until
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wher eupon 341g of a liquid containing 0.72 wt % of the
hydr oxi de was produced. Next, 25 g of 35% hydrogen
peroxi de (made by Tai ki 34 Chem cal I|ndustries Co.,
Ltd.) was added while cooling the liquid to 1 to 5C,
and stirring was carried out for 16 hours, whereby
364 of, a sem -transparent dark green dlsper5|on of

the copductdygsy °§n§PEh6H§eW§Ea{¢t‘&W R parPE ddragy 0.8 mS/m;
concentration 0.85 wt % was obtained. (Wrking exanple

the yaahingigenesebdep el cinbh g liousiucipe igyskad pesome 0. 65 mS/m,
WMhd 2. 4H20 (nade by Kormune Kagaku Yakuhi n) was

whersomene 3dB3yg difssolvgdidncS0Damhing PuTe wisk erf the fyefroxide
a 50% titanium tetrachloride solution (nade by

was Buptitoed. SiNéx), VEts of uft 8% HAdiederd petrbeigel wha 88, by Taiki
and pure water was added to nake up to 1000 m ,

Chemiheriebydass el ukios. M@Scdor)eaa%eéiddé@mu% @@Bﬂng the liquid
obtained by diluting 25% anmoni a wat er by

to 11akasugi ?&rg'@ffyfﬂ %asgoc?r]!"_fg Jugi N torulg"osf,t %\r%ereby

was i nsti Into t esol 1 on

374 z:[ Qe ‘é(h% %f@n eﬁ%ﬁe gﬁecggﬁﬁﬁ%gygl}%ﬁﬁgx 'o?e nggﬁi doped

tltanlun1 r oxXi tat e prec m
ed w t. ure water

S, ual.l h ﬁ% h o
amoriﬁ iR 315%@%% BEFEFAAFARE RARCRBE T bAEny aﬁ%wgo was
obt @ﬁé washi n S5 sto ed when t he conductivity
2 ec bis oo nsd Pt S R HSRF ofthIS PgEReTing 381
f_contalnln 0.77 wt % of the hydroxide was produced.
g ofngx{ - 825 °0P1§§%1h‘§’6’5’8§eﬁmﬁ§P85?u§€t(Yﬁ’ﬁdélﬁ?ﬂqi&mkperomde
Chemical Industries Co., Ltd.) was added while cooling
dispegsiphguid to 1 to 5C, "and stirring was carried out
for 16 hours, whereby 367g of a sem -transparent dark
brown di spersion of manganese-doped anorphous-type
titani um peroxi de of concentration 0.87 wt % was
(Working example 1-3) Cobalt-doped amorphous type
0.626 g of CoCl;-6H,0 (made by Kanto Kagaku) was completely
dissolvedin 500ml of purewater, 10 gofa50% titaniumtetrachloride
solution {made by Sumitomo Sitix) was further added to the solution,
and pure water was added to make up to 1000 ml, whereby a solution |
was prepared. Ammoniawater obtainedbydiluting 25% ammonia water
{made by Takasugi Pharmaceutical Co., Ltd.) by a factor of 10 was
instilled into the solution toadjust thepH to 7.0, whereby amixture
of cobalt hydroxide and titanium hydroxide was precipitated.
The precipitate was continually washed with pure water until
‘the conductivity of the supernatant was not more than 0.8 mS/m;
the washing was stopped when the conductivity had become 0.68 mS/m,

whereupon 341g of a liquid containing 0.72 wt% of the hydroxide

was produced. Next, 25 g of 35% hydrogen peroxide (made by Taiki
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obtained. This was diluted with pure water, thus
preparing 375 35 g of a 0.85 w % nanganese-doped
anor phous-type titani um peroxi de di spersion. (Wrking
exanpl e 1-5) Iron-doped anorphous type 0.712 g of
FeCl13. 6H20 was conpletely dissolved in 500 m of pure

wat er 0 of a 50%¢titaniumtetrachloride solution_ =
Cheniade InBpsRitesaiD. S tid)) WES Rt heihiadiEaoranghbhe Liquid
solution, and pure water was added to make up to 1000
to Imto Wier ebpdasSoraihonwaascprepad edut Fomuoké srawter whereby
obt ai ned by diluting 25% ammoni a water (nade by
364 PakfsugierPhamancpatriend dook,gtdeah Yibypeasfiant of afbdl:-doped
was instilled into the solution to adjust the pHto
amorpiyuastepabyt idcan U e refxidg @t ypdicedtde taneh to @it was
hydr oxi de was precipitated. The precipitate was
obtetiad hual | y washed with pure water until the
conductivity of the supernatant was not nore than 0.8
nS/m the washing was stopped when the conductivity
had becone 0.744 nS/m whereupon 420g of a liquid

(Wor98HAI UG 1L 4L M - & Dygr 9 R Oc%g)ce_d.
I\Iextgfel 256&33 of 354(% hy rgéigen per X dga r%%‘eodg{/ 1K
Chemisegl , Lpdysinie q% L d.é] ) add&? Il .
coolTng he i qulrla ?%2 P‘(l)aé% ’y\gﬁodmgﬁ g ‘%/\égakuhm) was
com aertreiled out ?jor 16 Eﬁgrs \gher eb\s/q 440 g of a o ,
s pal &Rt CUEPR YPPOWHb POILR ¥8&RLi ohY 8F OF bRV dpldchnium
ot an‘rB%r pho.us-tyie titani um peroxi de of concentration 0.44
St ds doBParhean FRde ks SEBhERRE 1Bt lekk L giagg TuRther added
ultrafiltration concentrator, thus preparing 220 g of
to thre sgilysépsi oAldi PRT € Héa tebithtadsisdooatipliet s to 1000 ml,
0.85 wt% 36 '
- wherebyasolutionwas prepared. Ammoniawater obtainedbydiluting
25% ammonia water (made by Takasugi Pharmaceutical Co., Ltd.) by
a factor of 10 was instilled into the solution to adjust the pH
to 7.0, whereby a mixture of manganese hydroxide and titanium
hydroxide was precipitated.

The precipitate was continually washed with pure water until
the conductivity of the supernatant was not more than 0.8 mS/m;
the washing was stopped when the conductivity had become 0.65 mS/m,
whereupon 343g of a liquid containing 0.77 wt% of the hydroxide
was produced. Next, 25 g of 35% hydrogen peroxide (made by Taiki
Chemical Industries Co., Ltd.) was added while cooling the liquid
to 1 to 5°C, and stirring was carried out for 16 hours, whereby
367gof asemi-transparent darkbrown dispersion of manganese—doped

amorphous~type titanium peroxide of concentration 0.87 wt$% was

obtained. This was diluted with pure water, thus preparing 375

35




(Wor ki ng exanpl e 1-6) Zinc-doped anor phous type 0.359
g of ZnCl2 (zinc chloride) was conpletely dissol ved
in 500 g of pure water, 10 g of a 50%titani um
tetrachloride solution (made by Sumitonp Sitix) was
further added to the solution, and pure water was
added to nmake up to 1000 g, mhereby a sol ution was

g OfplaeBa?éd"’tWaél%*&Omﬁ ampsdhipysditivee Agt2sdsm peroxide
ammoni a water (nade by Takasugi Pharmaceutical Co.,

dispemsiomy a factor of 10 was instilled into the
solution to adjust the pHto 7.0, whereby a m xture
of zinc hydroxide and titani um hydroxi de was
precipitated. The precipitate was continually washed

(Work 1k Pabt B €1 - SNtT dor-heop LONGustdnddsy 19fpd he
supernatant was not nmore than 0.8 nB/m the washing

nasy Sil%@eefv\@@@l;f@{zﬁuowgg%é iélté‘Pf ciﬁhe:%?c{;‘ﬁzdéh 413500 ml of

/ m  whereupon 409 g of mﬁxﬁo oxi de
puréwﬁhﬁg d 3{chpét5025tgggh$alW%Q%ggegfg rox'?&tlon (made

agueous’ so made k em cafl “TRdustrred

oql.in to.1l to 5C
by st ok et cg?ﬁfjﬁ%tﬁ’fﬁ ?85 Jhthr S Hitdtun, 2nd g water
rans r ent eII zi nc- doped
was aar%feﬁfﬁasm ﬁeupt 3 40 Snﬁﬂ or BAUEEdS tOPuYREPTRRATed -
obt ai ned. ©Mreover, 100 of the zinc-doped
RIIORR JFRRE 1 e giﬁ&ldsa de> aEBUsL s glaftgoninade by
produced as above was wei ghed out, and was heated for
Tak@%ﬁ’@aﬂﬂap@@@l%e@@updﬁdm §vot faciareofalq wws instilled
zi nc-doped anat ase-type titanium peroxide sol with a
intedivemalatiion tof 201]96tWthenwps tbt i AedwhéVebki agnixture of
exanples I'-1 to |'-5) The netal -doped anor phous-type
iron ihwhiaxngerand del dhrsipet Hyohso:3Hprepaneckdip wortddg The
exanples 1-1 to 1-5 were heated for 5 hours
precipitate was continually washed with pure water until the
conductivity of the supernatant was not more than 0.8 mS/m; the
washing was stopped when the conductivity had become 0.744 mS/m,
whereupon 420g of a liquid containing 0.47 wt% of the hydroxide
was produced.

Next, 25 g of 35% hydrogen peroxide (made by Taiki Chemical
Industries Co., Ltd.) was added while cooling the liquid to 1 to
5°C, and stirring was carried out for 16 hours, whereby 440 g of
a transparent dark yellow/brown dispersion of iron-doped
amorphous~type titanium peroxide of concentration 0.44 wt% was
obtained. This was concentrated using an ultrafiltration

concentrator, thus preparing 220 g of the dispersion with the

concentration adjusted to 0.85 wt%.
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at 100C, thus producing correspondi ng anatase-type

titanium peroxi de dispersions, which were taken as

wor ki ng exanples 1'-1 to 1'-5. [Wirking exanpl es 2]

Application onto polycarbonate resin plates 1In these

“wor ki ng exanpl es 2', the working exanples 1-1 to 1-5

prepared in morklng exanpl es 1' above were applied
(Wordriny yoimRdled Horfalt & mesidensichtaso rrdmdlst Hemsval uat i on

test described below was carried out. That is, a 6

rnn&4ﬁ5ﬂ<g7©fnﬁm£11502hn¢C@hhertdelIwa$0¢mmpletely dissolved

pol ycarbonate resin plate (nmade by Teijin Chem cal s

in 500d; 9 fwane paepar ad, g 94 4 BOG o dpustetaeent beraefsolution
was renoved with alcohol, and the aqueous Iiquid of

(mada & yofsutrdemay sexanp! @8slrhrtact- Savas t@pmaes%mﬁfbn, and
this substrate with an application anount of 0.4

purel%t@igwaéf L8hchhe apRld et t8n10[§l5‘eg S%fe%% Ss&’flhteijon was

and then heating was carried out for
peada Ushpg c n at ur Ju res
preof wor ki ng Ogig %E %§ZB%ESFRSQ %ymg%gu¥ﬁ£% §%° éﬁﬁbnla water
hese struct en as. s
madBY ?%%%S%i ot H Gorr é%ﬁpi%mfag £ 5f 10 was
. m.t hj ck, 7 conner0|all s )
ins IS PEEAGHE SRR b & QMR R PSR 1 b WeRRbY At xture
Ltd. %%haV|ng no coatlng formed thereon was prepared,
of ZiNG hKiTORiRe eRLehliaNdyApRYdrP¥éde yasr arecipitated. The
[Evaluatlon test 1] 38 Sanple substrates 1 to 5 and
reclghgata ines siemdtimamad Iy warsdhece adit hp rutien s t rSumdtiilng he
Weat hermet er accel erated weathering test apparatus
condysitiy idiv axfc thar svpelrasbangndathsost mbeeothye| 0 ovimgym; the
of the resin and degradation of the substrate surface
washtihrpwgls steppkd when the conductivity had become 0.713 mS/m,
whereupon 409 g of 0.48 wt% of the hydroxide was produced.
Next, 25 g of 35% hydrogen peroxide aqueous solution (made
by Taiki Chemical Industries Co., Ltd.) was added while cooling

to 1 to 53°C, and stirring was carried out for 16 hours, whereby
430 g of a transparent yellow/brown zinc-doped amorphous-type
titanium peroxide aqueocus solution was obtained.

Moreover, 100 g of the zinc-doped amorphous-type titanium
peroxide aqueous solution produced as above was weighed out, and
was heated for 5 hours at 100°C, whereupon 48 g of a pale yellow
zinc-doped anatase-type titanium peroxide sol with a concentration

of 0.96 wt% was obtained.

(Working examples 1'-1 to 1'-5)

Themetal-doped amorphous—-type titaniumperoxidedispersions
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l'ight including ultraviolet radiation was neasured.
The testing tinme was nade to be 1000 hours, 2000
hours or 3000 hours. (Evaluation nethod and eval uation
criteria) The evaluation was carried out by eye.
Qobservation and evaluation were carried out based on
the following evaluation criteria. +++. Severe
Preparad dii fpTkanICsHsSIedesbile lyEpP| buprigere: hapfemtfor 5 hours
yellowing Hardly any yellowng (Test results) The
at 14@E€ul thusf predakaayi onrrespohdiageanstabhownyps Tabheium
1. As is clear fromTable 1, it was found that the
perowiel hirsparesicigneahilch degicadalkiedn aty bkwhagbxafpt B 1°-1
resin through electromagnetic radiation including
to 1’'dbtraviolet radiation for the polycarbonate resin
(organic polyner resin) plates dropped in the order
sanpl e substrates 1 and 4 > sanple substrates 3 and 5
> sanple substrate 2. On the other hand, it was found
that conparative substrate 1, on which a coating film
of an aqueous liquid containing a titania-netal

QPRSP 136CHY diieh 10, NG, RLEse

St -s‘ 5. 39 re ,er,:a éf;:Lar é;alu tio
ggtk&gégcaW%Fegn%u?x : e%g%Stﬁ%F%yogkﬁﬂga%¥%?@ es 1-1 to
_c JuUsing each of the netal-doped gnatase-type rather
1-5 mgpet r]ﬁhg‘ﬁi’?- e dor GPOTE HesFerdbdised onto

wher eupon simlar results were obtained, with no
polyqﬂﬁgqﬂﬁ%%ﬁ§§+%plates,andtheevaluatlontestdescribedbelow

S
t

was carried out.

That is, a 6 mm-thick 70 mm x 150 mm commercially sold
polycarbonate resin plate (made by Teijin Chemicals Ltd.) was
prepared, soiling on the surface thereof was removed with alcohol,
and the aqueous liquid of one of working examples 1-1 to 1-5 was
Sprayed onto this substrate with an application amount of 0.4 g
/ 100 cm?. After the application, the surface was dried, and then
heating was carried out for 15 minutes at 120°C using a
constant-temperature dryer. Structures of working examples 2-1
to2—5werethusmanufactured. These structureswere takenas sample
substrates 1 to 5. Moreover, for comparison, a 6 mm-thick 70 mm
X 150 mm commercially sold polycarbonate resinplate (madeby Teijin
Chemicals Ltd.) having no coating formed thereon was prepéred, and

this was taken as comparative substrate 1.

[{Evaluation test 1]
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function being exhibited. [Table 11 C mp

Sanpl eSanpl eSanpl eSanpl eSanplea r ative 'ive s |
substrate lsubstrate 2substrate 3substrate 4substrate
5s t r substratee 11 1,600 ++ hours 2,000 + bours
3,000 hours (Wbrking Exanples 31 Application onto

LILSShD LhEsp L BLkng chatpl oo Sl Lo MOUKNG o vera
.eachagg\éelr\t{\il:ecr) ea gggghsgeoﬁéa&)ﬂ;@}rﬁgter accelerated weathering test
apparatus using an arc carbon lamp, and the state of yellowing of
the resin and degradation of the substrate surface through visible
light including ultraviolet radiation was measured. The testing
time was made to be 1000 hours, 2000 hours or 3000 hours.
{(Evaluation method and evaluation criteria)

The evaluation was carried out by eye. Observation and
evaluation were carried out based on the following evaluation
criteria.
+++: Severe yellowing
++ Considerable yellowing
+: Slight yellowing
-~ Hardly any yellowing
{Test results)

The results of ‘evaluation test 1’ are as shown in Table 1.

As is clear from Table 1, it was found that the weather
resistance to degradation (yellowing) of the resin through
electromagnetic radiation including ultraviolet radiation for the
polycarbonate resin (organic polymer resin) plates dropped in the
order sample substrates 1 and 4 > sample substrates 3 and 5 > sample
substrate 2. On the other hand, it was found that comparative
substrate 1, onwhichzicoétingfilmcﬁfanaqueousliquidcontaining
a titania-metal composite according to the present invention was
not formed, hadmuch lower weather resistance than sample substrates

1 to 5.
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interior decoration tiles, and the eval uation test

described below was carried out. That is, a 4

mthick 97 mfmm x 97 mmwhite interior decoration tile

(made by Danto Corporation) was prepared, organic

"matter on the surface was renoved by cal ci ning at

500' C i n advance, and then the aqueous |iquid of one

of MREERVRE - eRaFpléd aT- eveduatiopohieatnivag carried out on:

anor phous-type titani um peroxi de was sprayed onto the
substtiriag ewi ménu fac tippéd catingre acip oft tlof met41 gdépéAGireitise-type
: After the application, <drying was carried out by
rathieeatbihag famorphonsties atit3oiGn aedokhiae daRperganng,

dye aqueous solution obtained by diluting a

where@pdey eialilkr sekdltedwbpk (PRAEnDY, Rid ] Ihdpid R 1vtic
' of 20 with pure water was 40 applled uni fornly onto

quCQ:aQ)fﬁ yél%gmet,@n@ﬁt%@ol i cation amount of 0.2 g / 100
n2, and drying was carried out at ambient

rai@MRErature. Structures of working exanples 3-1 to

[Ta 61% alere thus rmnuf actured. These structures were '

Tak Sdair pstT TO—oreoper; for -
corrpg é‘é t Eme bé‘nﬁl% for%ﬂ’lﬁ ng EXamplees 3 Comparative
was mbepaﬂead, sulidh.’raﬁe‘ll I subserateBal |Gubht@d PROSrAR5 | substrate 1

ye|l agueous $ol utdion s applied on.and drying was +4

1,dg§PVE of gani|C natterm$n The syrface, and the orgammcT
howarfi ed out &t anbient {tenperature as for| working

z(ﬁqanples 3; jthis was {aken as donparative substrafe
| Wor ¢ ng ¢xanphes 3] The sarne white interior 4+ 4
h‘}‘&écorati on tiiles as fol working| exanpl esi 3 were

3,000 epar ed, angl processing was carfried out gs for
b wor ki ng—exanpl es $, exc¢ept +hat |t he -aqueous | Hgui d$ ++4
OBl ied on were nade 1o be the lagueous i quids_ of

working exanples |'-1 to 1'-5 containing anatase-type.
[WorkiihghExBmpeeeXizde Appl i ¥akHb8s ofk oWek KkBg

In these ‘working examples 3", the v;lorking examples 1-1 to
1-5 prepared in ‘working examples 1’ above were applied onto white
interior decoration tiles, and the evaluati-oﬁ test described below
was carried out.

That is, a 4 mm-thick 97 mm x 97 mm white interior decoration
tile (made by Danto‘ Corporation) was prepared, orgénic matter on
the surface was removed by calcining at 500°C in advance, and then
the aqueous liquid of one of working examples 1-1 to 1-5 containing .
amorphous-type titanium peroxide was sprayed onto the tile with
an application amount of 0.4 g / 100 cn’. After the application,
drying was carried out by heating for 15 minutes at 80°C, and then
an organic dye aqueous solution obtained by diluting a commercially

sold red ink {(made by Pilot) by a factor of 20 with pure water was
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exanples 3' -1 to 3'-5 were thus manufactured. These
structures were taken as sanple substrates 6' to 10'.
Mor eover, for conparison, a conparative substrate 2
as in the case of working exanples 3 was prepared.
This was prepared as for working exanples 3', except
t hat an aqueous |iquid containing anatase-type
aprP i ed iinh PaHok PaECorRAcidid@ with ap pePal cagdopsamount of 0.2
[Evaluation test 2] Sanple substrates 6 to 10 and
g /chiparmti wads grstingt @a®, camdiedanplkeasubnbianéstemnpevature.
10" and conparative substrate 2' were each 41 pl aced
Strunaterca db watbliagkekagbl e$nxde ty 3Natwearalthusi hhnafdftured.
cm gap and irradiated for 155 hours, thus carrying
Thesats taufcatireg wer@kHabhes ssnhle ubkavraekets tadicat | BBreover,
(400nnorless) (ultraviolet radiation intensity 360

for BmphZQQ of, CiH) salb i 4D kB bf&fkiﬁﬁj@k&mﬁi&'@§@rﬁ§§r@pared,
a

and 7 and conparative substrate 2, simlar
eV ti i irradiating wth iLrec
thifBLYE WD SRE-Rd S O iy FTRONEL i e fab ek the

v SUEL U S B3 PO b Dr SR UF 845 on ane

usinga co olta -

ary G A0 LS SOl et L BEE  EL Srampn e
3. ersistencek of each substrate was_neasured, and bar
7 ERAT t €aTet BEGP 0B e PFRRC 1 he aStPehERt e résul ts are

shown in FIG 5 for sanple substrates 6 to 10 and

conparative substrate 2. According to these results,

it was found that the color persistence drops in the
[(Wopkiley sampbkesubdtrate 6 > sanple substrate 10 >

sanpl e substrate 9 > sanple substrate 7 > sanple

subBhe atame white interior decoration tiles as for working

examples 3 were prepared, and processing was carried out as for
working examples 3, except that the agqueous liquids applied Oon Were
made to be the aqueous liquids of working examples 1'-1 to 1'-5
' containing anatase~type titaniumperoxide. Structures of working
examples 3'-1 to 3'-5 were thus manufactured. These structures were
taken as sample substrates 6 to 10'.

Moreover, for comparison, a comparative substrate 2’ as in
the case of working examples 3 was prepared. This was prepared

as for working examples 3’, except that an agueous liquid containing

anatase-type titanium peroxide not doped with a metal was used.

[Evaluation test 2]

Sample substrates 6 to 10 and comparative'substrate 2, and

sample substrates 6 to 10' and comparative substrate 2' were each
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8. Furthernore, it was found that the test results

al so showed a simlar trend under sunlight. Moreover,
t he neasurenent results are shown in FIG 6 for
sanpl e substrates 6' to 10' and conparative substrate
2'. According to these results, it can be seen that

in.the. case [ aqueaqus . |iquids _containing,
olagiig dRaSRUR L f T r it cenadE bt i Wil a 10 e
the case qf using anorphous-type aqueous liquids is )
JaPshldni T hatiatad g@ﬁréagthaﬁrﬁre§€ﬁﬁi6ﬁrﬁﬁiﬂérﬁﬁﬁcé fading
better. 42 [Wrking exanples 41 Application onto white
evaippbionysiagaristnayv idesfer adbr kiog (4Rampl asldds) tthétraviolet
wor ki ng exanples 1-1 to 1-5 prepared in 'working
radéxanphesnténaboye3der amappboeduaita’mwhite interior
decoration tiles in layers, and the eval uation test

deskui tiecrhet oW S@ms Gallice duddtr at\Aer ki fgd examd eofipdrative
A4 mmthick 97 mm x 97 nmmwhite interior decoration

subbtkete QyRgde i 16aNtPa (L POERLIAANGa MRS RLRRAN Bfradiating with
organic matter on the surface was renoved by

diréatckahnggRt 209" € hRuadvapc .then a first layer
lrof t he aqgeous quuiduog agrgyﬁgﬂgxanple 1-1 with an

(EvAPRSLE8LT ARABRUBhAOL V018201 bn [ AR and @ second

ayer aqueous T1qui |ﬁé exanple 1-2
Wi t ppl i.cation amunt of 0, /100, cn2 were |,
oor S SRR LR PR BB N s Buad e HOHY uf g Lmeter
.Was_carri out _at .anbi ent tenperature, and then an
(Ml%?ésﬁ?@f2§@@-aqﬁasﬁi%ﬁﬁ 3 q@%t£%ﬁéﬁ%ﬁF%%f@??%@c%bEtween
commercially sold red ink (nmade by Pilot) by a factor
befgre spdgiteptipe inged aldomapps measusrdurifeored 9 ReEFistence
an application amount of 0.2 g / 100 cm 2, and drying

of sggdh gHbpitEateuraameamirat, abfperachestst igse produced. The

manuf act uri ng
measurement results are shown in FIG. 5 for sample substrates 6

to 10 and comparative substrate 2.
According to these results, it was found that the color
persistence drops in the order sample substrate 6 > sample substrate

10 > sample substrate 9 > sample substrate 7 > sample substrate

8. Furthermore, it was found that the test results also showed
a similar trend under sunligﬁt.

Moreover, the measurement results are shown in FIG. 6 for
sample substrates 6’ to 10" and comparative substrate 2’. According
to these results, it can be seen that in the case of using aqueous
liguids containing anatase-type titanium peroxide, a similar trend
to the case of using amorphous-type agqueous liquids is shown, but

the degradation prevention performance is better,
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a structure of working exanple 4-1. This was taken as
sanple substrate 11. (Wrking exanple 4-2) The
aqueous liquids for the first layer and the second

| ayer of the structure of working exanple 4-1, i.e.
sanpl e substrate 11, 43 were applied on in the reverse
order, and then the organi c dye aqueous sol ution was
applled on uniformy and drying was carried out at

as, for morklng exa ple 4-1, thus
-1 Al - dnl 8 A;@ layers

= _--iil e

Thls was taken as sanple substrate 12. (Vbrklng

exahp| o) ' Wogikiga keagadest £l e Blnel vt ewemwg es 1-1 to

procedure as for working exanple 4-1, 50 g of the

15 geparered iiqurwionkimrdﬂangal@aﬂrplaéodvdw&me apo! gedforttimewhite
aqueous liquid of working exanple 1-4 were m xed

intéofet héecorantlohheibext inel uasrsprayediioat ovibheatide test

with an application amunt of 0.4 g/ 100 cnR. After

destheébappbetedi vas daytpgavestcarried out at anbient
tenperature, and then the organi c dye aqueous sol ution

was applied on as for working exanple 4-1, thus
manufacturing a structure of working exanple 4-3.

(Wogpiﬁgmg§a&§¥gn4a§ ysanpl e substrate 13. (Wrking
exanpl e Usi ng the sane tile andmanufacturi ng

f Ki le 4-1, 10%of th
gg fﬁ&gy Sﬂﬁ%é%ﬂg&%é?%P;gﬁﬁ lnﬁ&F&Pﬁg ggg%&iéon tile
(mag‘?]w G %rlpgcgroﬁtrl?goo%? dgag%inﬁﬁap%ﬁ%ﬁj i Ob';c%'er%e%n the

exanp Ie 1- 1 and 50 g of the aqueous I|qU|d of morkln%
surgggﬁpw@s];quqgﬂﬂhﬁ”cahqy@lng at 500°C in advance, and then a

first layer of the aqueous liquid of working example 1-1 with an

application amount of 0.2 g / 100 cm?, and a.second layer of the

aqueous liquid of working example 1-2 with an application amount
of 0.2 g/ 100 cm® were sprayed onto the tile. After the application,

drying'was carried out at ambient temperature, and then an organic
dye aqueous solution obtained by diluting a commercially sold red
ink {(made by Pilot) by a factor of 20 with pure water was applied
on uniformly with an application amount of 0.2 g / 100 cm®, and
drying was carried out at ambient temperature, thus manufacturing
a structure of working example 4-1. This was taken as sample

substrate 11.

(Working example 4-2)
The aqueous liquids for the first layer and the second layer

of the structure of working example 4-1, i.e. sample substrate 11,
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m xture was applied on with an application anount of
0.4 g/ 100 cnR, and drying was carried out at
anbi ent tenperature, thus nanufacturing a structure
of working exanple 4-4. This was taken 44 as sanple
substrate 14. (Wbrking exanple 4-5) Using the sane
e.and manufacturin edur e for. workin
werk o EBIa8 IR G v e L2 et a® Radesns dve aqueous
glutlon as for working exanple 4-1 mas m xed into 50
SO1QPLHPT | HRS aRiebiRd |C?rqL}%Ialf&rm%ﬁa%giré&@ﬁpw@swfrrﬂﬁé out at
m xture was applied on with an application anmount of
anb penrt ¢ empryG i aad v kingesasmde édlouthust manbfeaturing
tenperature, thus manufacturing a structure of working
a seranpheesod. wofkisgwasatpkendas. sdiple withdtakatre akb.sample
(Wor ki ng exanpl e 4-6) Using the sane manufacturing
subsetabd A8.for working exanple 4-5 but with the
aqueous liquid of working exanple 1-4, a structure of
wor ki ng exanpl e 4-6 was manufactured. This was taken
as sanple substrate 16. (Conparative substrate 3) The
(Wo§gﬂ§gték§m§§ef@t3rorking exanpl e 4-1 was prepared,
this tile was calcined at 500C to renove organic

mtﬁ@fné’@hte'%%n%;fiﬁggnd r&eﬂu%ﬂ&ﬂylﬁqd%g Aa4E08S s fc%r working

sol ution was ap on w on  anoun
/ OO t
exafnle d Tt O ﬁ?ﬂ bR st g?d 48+ kB PR 11 anc
50 g[ E%ﬁ%%%{q{q%&utssﬁsb]; %g})o\%’l@%?é}a{n% eeslli' v\rteg:eln?n?engtogether,

and the mixture was sprayed onto the tile with an application amount

of 0.4 g/ 100 cm®. After the application, drying was carried out
at ambient temperature, and then the organic dye aqueous solution
was applied on as for working example 4-1, thus manufacturing a

structureofworkingexample 4-3. Thiswastakenas sample substrate

13.

(Working example 4-4)

Using the same tile andmanufacturing procedure as for working
example 4-1, 10% of the same organic dye agueous solution as for
workingexample4—lwasmixedinto100gofanaqueousliquidobtained
by mixing 50 g of the aqueous liquid of working example 1-1 and
50 g of the aqueous liquid of working example 1-4 together, the
mixture was applied on with an application amount of 0.4 g / 100
cm®, and drying was carried out at ambient temperature, thus

manufacturing a structure of working example 4-4. This was taken
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each placed under a 15 Whblack Iight (nade by
National) with a 10 cmgap and irradiated for 155
hours, thus carrying out a fading evaluation using
ultravi ol et radiation(400nnorless) (ultraviolet
radi ation intensity 360 nm 1200 nicnR). (Evaluation
nmet hod and eval uation results) Fading of the organic
as R hRsSERAFIAted tsing a colorimeter (Mnolta
CR-200) . As the evaluation nmethod, the color
di fference between before and after the irradiation
was neasured. The results were as shown in FIG 7.
(Worktoy dérgupbetfreSe results, it was found that with the
exception of sanple substrate 15, sanple substrates 11
t 0 USirpthesdmevet 14 addngmeise tofr irhepr ede dot @b stharworking
the conparative substrate, and hence there was a

exaffiplé ng- Py eMEntdforhef g6k . o MpARDY edye D BdEo1URELROES for
was sanple substrate 13 > sanple substrate 12 > sanple

wor BUR§ &k 1d > spRplL n3ulst Fate 46> SRR %U]?%bﬁ%t Qti%ﬂid of

>conparative substrate 3, and it was found that w

wor R ST oL e Bl LI R 0 T R il pp i cation
ot o et € e OBl il YR, i etnpigne t Bbent
e AR L C TR SRk ] DA Uev HE LD SrfpLe 475,

.sane tjle as for working exanpl es 3 was prepared,
Thig ¥ahi takeRtRersemPtheShF FarEe wh3- removed by

cal cining at 500C in advance, 46 and then an organic

pi gnment (pol yazo pi gnent PC-1T1070 nade by Sum ka

Color Co. , Ltd.) was applied onto the tile with an
(Worpphd caximplanbunl

Using the same manufacturing method as for working example
4-5 but with the aqueocus liquid of working example 1-4, a structure
of working example 4-6 was manufactured. This was taken as sample

substrate 16,

{Comparative substrate 3)

The same tile as for working example 4-1 was prepared, this
tile was calcined at 500°C to remove organic matter on the surface,
the organic dye aqueous solution was applied on with an application
amount of 2 g / 100 cm®, and drying was carried out at ambient

temperature, thus obtaining comparative substrate 3.

[Evaluation test 3]

Sample substrates 11 to 16 and comparative substrate 3 were
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of 0.2 g/ 100 cnZ as a first layer and dried, the
aqueous liquid of working exanple 1-4 was applied on
with an application amount of 0.2 g/ 100 cnR as a
second | ayer and dried, and the aqueous |iquid of

wor ki ng exanple 1-1 was applied on with an application

0, 2 S t ir I and i ed;
cacR R Ttk Redshrh i dacionnzgen B i ins ibgetn = 19
t hus qgnufac urin structure of working exanp
Cit g25 apd gt iy %e‘gu%%‘f rlat beprse V\&%Sng é(ﬁf&lgeoﬁtz? fading
The sane tile as for working exanples 3 was prepared,
evabpghhpe USHROLE T Y e ttpd brlel alad 4P B vl &35 ) (ultraviolet
cal cining at 500C i n advance, and then an aqueous
radiagiuod bbtanagtdybyeni minpnglehe maneei)s. |iquid of
wor ki ng exanple 1-1 and the aqueous |iquid of working
(Evekaapien fhedthbdgehleeviehuatiahi pesfildsl was applied
onto the tile with an application anount of 0.2 g /
100redPn g @ thier stghayerdpnea@r eedluaand 0§ gaBbtorimeter
pi gnent (polyazo pignment PC-1T1070 nmade by Sum ka

(Mikehes @p-200)Lt dpk VRS eﬂ%&daﬁﬂ&f‘h@tﬁgg tihe Witdt aﬂfference
appl i cation anDunt of 0.2 g/ 100 cny’ as a second

betk@¥ﬁ%é@5}é%ﬁ§%fﬂ@?%ﬁ@Qr@?alggﬁBnﬁﬁgﬁégquQ&1w¥?é§esults

~mnutes at 100C, thus manutacturing a structure

wer%D glgg?ﬁéﬁggeggé i .e. sanple substrate 18.

al ua 4] (Evaluatlon nmet hod and -eval uati on

LFZ%%%&%@%' fhe F%%Siggﬁ%@f‘é%fﬁ%g”?%%?f%%gfﬁ Sﬁr‘?a&‘@'v‘hth the
g uatlgn test 3, whereupon a simlar perfornmance t
SXCPRTLRR ¢ s%ar@?l%s?%qweoll&anﬁéma}é SHSSbBE PRkl to 16 had

[Working exanples 6] An anatase-type titani um peroxide
a l%%@%l]&ggﬁ%@gﬁ,h@%@d color than the comparative substrate,

and hence there was a fading prevention effect. Moreover, the order
thereof was sample substrate 13 > sample substrate 12 > sample
substratell>sample substrate 16$ sample substrate 14 >comparative
substrate 3, and it was found that with the structures of working
examples 4, the fadihg effect of the sample substrates exceeded
the double of that of the comparative substrate. Morecover, it was

found that there is a similar trend under sunlight.

[Working examples 5]

Two types of structure were manufactured as follows.
(Working example 5-1)
The same tile as for working examples 3 was prepared, organic

matter on the surface was removed by calcining at 500°C in advance,
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made by Sustainable Titania Technology Inc.) was
sprayed with an application anmount of 0.4 g / 100 cnR
onto each of sanple substrates 1 to 5 and conparative
substrate 1 manufactured in evaluation test 1. After
the application, drying was carried out by heating for

andﬁ:%te? %ygfaaﬁic%§%%entth¢%ﬁ lgnzgnf Sfﬁzgé | Q g’C§t.[|i‘tuL5t7[drrneasde6by Sumika
wer e taken,

g exa conparari
su e.4. The str.uc ures as

COlSE a]tsE st W3F€§pll7let 40 tPEvtaHFa‘f“iLBﬁ angARPBycation amount.
Eval uati on nmethod) In this evaluation test,
val Dt (1OF s aark fédsutaysTi apd iR dattiieh adeeEus, 1iquid
(Evaluatlon criteria) If the photocatal ytic function

of Waskingiexwrwld fleck vos ehpliedsPn wiibstaratepdidedden amount
then peeling or clouding of the substrate surface

of OBl godclpOt tmduagh soxiedatnidv d adecompelididien;, and the aqueous
eval uation was thus carried out by eye of such

ligquhdng€svd sk h@ckdiangp lef fledt Was+appl Choush ngi @ndirpeebiligation
observed ++. Severe clouding +: Slight clouding 48 No

amo0h8ngeso . 2 (Fvalvat £@h JLesUkbhsydTheyEesahd rRgsr Wit ing was
the effect of blocking the photocatalytic function on

h t T
thel(ESLERLA BHboRER. £ EALETEe, S0, A A fycruring o
t
sechbeakingselberiall Stanble! Be1Pr et SRIRLSCOHIBLLRAES 17
~and 19. Wth conparative

(Working example 5-2)

The same tile as for working examples 3 was prepared, organic
matte.f on the surface was removed by calcining at 500°C in advance,
and then an aqueous liquid obtained by mixing the aqueous liquid
of working example 1-1 and the aqueous liqu‘id of working example
1-4 together in.a ratio of 1:1 was applied onto the tile with an
application amount of 0.2 g / 100 cm? as a first layer and dried,
and an organic pigment (polyazo pigment PC~IT1070 made by Sumika
ColorCo., Ltd.) was appliedonto the tilewith an application amount
of 0.2 g / 100 cm® as a second layer and dried; heating was then

carried out for 15 minutes at 100°C, thus manufacturing a structure

of working example 5-2, i.e. sample substrate 18.

[Evaluation test 4]

{Evaluation method and evaluation results)

In this evaluation test using the organic pigment, evaluation
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substrate 4 in which the anatase-type titani um oxide
coating film was fornmed directly on the resin
substrate, there was no bl ocking performance at all
[ Tabl e 2] Sanpl eSanpl eSanpl eSanpl eSanpl eConpar ati ve
substrate 17substrate 183ubstrate 193ubstrate

waszggggﬁtr %St21su9§%6a%§luaéi on _ tei 3% %h%re%& ? 51mllar

-++--+++ hours 3 ours

n}forn1n sol ution anti - 0|I|n Iuatlo .

Pergégwa%ﬁ%sfeo TROERFnGR ExdpINSa ™ The) QT eHREs (e PRy gotained.

invention described earlier; filmformng solutions

prepared by adding a polyether-nodified silicone as

an additive to each of working exanples 1-1 to 1-6

prepared in “~working exanples 1' were applied onto

gl ass plates and pol ycarbonate resin plates, and the
[Woekahgaekempléeésst] descri bed bel ow was carried out. 49

(Filmform ng solution manufacturing exanple 1) 0.4

Wt 9800 a16a tod &-ett Y1 ok f el s ddscienre aoEd (46 daegerByon (B50

Dow Corning Toray Silicone Co., Ltd.) was added to
madbh@yCsxﬁsﬁtavﬂnéb1@m%ﬂ%p@@cﬁﬁgneagwn&ypewéé ts%ﬂal’y@d with an

per oxi de aqueous di spersion nmanufactured in worKing

app&XagPk 6n kb ANdoENE, 41X 408 WRSoaEL'dRS of sample substrates

1 to 5 and comparative substrate].manufacturedjjlevaluatioﬁ test
1. After the application, drying was carried out by heating for
15 minutes at 150°C, thus manufacturing structures 6-1 to 6-5 of
working examples 6, and comparative substrate 4. The structures

6-1 to 6-5 were taken as sample substrates 17 to 21.

[Evaluation test 5]

(Evaluation method)

In this evaluation test, evaluation was carried ocut as for
evaluation test 1.

(Evaluation criteria)

If the photocatalytic function has a direct effect on the
 resin substrate surface, then peeling or clouding of the substrate
surface will occur through oxidative decomposition; an evaluation
was thus carried out by eye of such changes (a blocking effect).
+++: Clouding and peeling observed
++: Severe clouding

+: Slight clouding
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thoroughly; this was taken as filmform ng sol ution
manuf acturing exanple 1. (Filmform ng sol ution
manuf acturing exanples 2 to 6) 0.4 w% of the
pol yet her-nodified silicone (SH3746 made by Dow
Corning Toray Silicone Co., Ltd.) was simlarly added
to each of the netal -doped anorphous-type titani um
—~: per i ¢baagesous 1 i quids manufactured in working
exanples 1-2 to 1-6 and in each case the mxture was
(Evetlivatddrt hesoudlsly to obtain a fil mform ng sol ution;
t hese exanpl es were taken respectively as filmformng
sol Gheoresmansf aetyurdiggexnapkesedtt 0£6b1EaRngf thhe
solutions of filmform ng solution manufacturing

phot¥aiRlaeytld Gufickasnt HentHy uehed bwbeerbest éuﬁ@f@é’e faﬂénshown
thickness 0.08 m onto a4 mthick 100 nmmx 10

in @%ﬁﬁ%p@renAcEBQQEn ééthQQQtfe§Hﬁt§ 41 gL hi g 5%38 it the
O mm transparent polycarbonate | at e, and
g&%@d?—b

blo?ﬁp%?%’ﬁ%gﬁ 08F Ao SeB rePEREREALAF)

<a iﬁé%ﬁﬁtfor

sub,

15 m nutes at 80C usi
¥ élat P o AePahtrakes
| ass plates wer e taken as sanple

10 £9ddi-t , Wakl qopwarative
substrates 22 to 27

pt v Bohhe At b e b e fitee iaperi deecoaping film
28 to 33 Nbreover
wasyfarnes-dirRcElY o &

with a netal

| ates on which a filmof an

pes ki e shimge sitbergovagopedlocking

was simlarly fornmed were taken as

perdowpangei w¢ &ddstrates 5 and 6. Wth conparative
substrate 6, however, filmform ng sol ution
_{Tabdﬁuﬂdcturing exanple 1 was brushed on once as a

phetocatalytjc—deconposition blocking priner |ayer
Sample Sample Sample Sample Sample Comparative
substrate 17 | substrate 18 | substrate 19 | substrate 20 | substrate 21 | substrate 4
1,000 '
hours - - - - - Tt
2,000
e + + - - +4++
3,000 )
N + + - + +

[Working examples 7] Film-forming solutions, anti-soiling

evaluation test

These ‘horking examples 7' relate to the third invention
described earlier; film~forming solutions prepared by adding a
polyether-modified silicone as an additive to each of working
. examples 1-1 to 1-6 prepared in ‘working examples 1’ were applied

onto glassplates andpolycarbonateresinplates, and the evaluation

test described below was carried out.
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[ Eval uation test 6] Anti-soiling function eval uation
test 1 (Evaluation nethod) One drop of a commercially
sold salad oil (nmade by Nissin Seiyu) was dropped in
three places onto each of sanple substrates 22 to 33,
and the sanpl e substrates were exposed outdoors in

. Sag Pref ect ur Kyushu.for one nonth fromearly July
(71 P B Py S ELof RS S B On L S D) manbor of
daxﬁdgntgl he salad oil marks on each substrate
couf o W& % BhgePoh¥esBeR-had 1déeer 34 heeryy (8§ 74Pguade by Dow
determ ne whether or not there was a mark, tap water
CorpgRa sperakl edloaonaneoi f ¥he. ) svns asddedsthyehophi 5 cwts
then the salad oil was taken to have been elim nated.
coppevaticped gmamsyius)t yie tiésolitis peroxhde munteensoflispersion
days until the hydrophobicity due to the sal ad oi

mandfsappead eth fwsrlebod efanpie 9aplad Whet hakesreWwrhe 88irred
shown in Table 3. 51 [Table 3] Sanple substrateNo22>

thoNa2gel N 2i Na24>Commanat £ Vensadshi A§ &NaZrnadéacturing
No. days until elimnated0 days --14 days -- 28 days

exampBe SAME eval uation was carried out for sanple
substrates 28 to 33 and conparative substrate 6; a
simlar trend was shown. Intrinsically, each of the
net al -doped titania filnms does not have a

F.Eﬁgfggﬂ%ﬂéy ' ormange, . but_rather only _
{ teonparat | egéﬁggﬁgétIéas,ngf%%%u%llﬁ%v%xﬁm%ﬁ%? ocat@l §tic
per f oy mance; wever, jt was found that renoval _of
b dhrd e FRE e SRR e RERORhE b0 PHOTE a4 made by
deconposi ti on was, observed, and hence the
Dow Corning Toray Silicone Co., Ltd.) was similarly added to each
of themetal-dopedamorphous-type titaniumperoxide aqueous liquids
map.ufactured in working examples 1-2 to 1-6 and in each case the
mixture was stirred thoroughly to obtain a film-forming solution;

these examples were taken respectively as film-forming solution

manufacturing examples 2 to 6.

Each of the solutions of film~-forming solution manufacturing
examples 1 Lo 6 was then brushed twice (estimated film thickness
0.08 um) onto a 4 mm-thick 100 mm x 100 mm trénsparent float glass

plate and a 4 mm-thick 70 mm x 150 mm transparent polycarbonate

plate, and drying was carried out at ambient temperature. The six
glass plates and six polycarbonate plates were then driedby heating

for 15 minutes at 80°C using a constant-temperature

constant-humidity unit, and the glass plates were taken as sample

substrates 22 to 27 and the polycarbonate plates as sample substrates
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met al - doped titanias do have an anti-soiling
performance. Moreover, even upon | eaving the
pol ycarbonate plate of conparative substrate 6 for
two nmonths, the substrate remained transparent with
no chalking. It was thus found that filmformng
sol uti on manufacturing exanple 1 has a function of
28 B?o%%ing the photocatal ytic deconposition function.
[ Working exanples 8] Anti-soiling function eval uation
t eHOLROVR o RRRICEISaP M ysigihda 460l mmixa s @R am@s 2 tylpe titanium
pol ypropyl ene craft sheet (foamtype, red:
prerchbde ndt $pendivasiqr eparet] watha af mletmaflowakngimshaple formed
substrate, and was divided into three as showmn in FIG
wer8 thkeyiyve Sagidonsi St Ged 5egid ¥ Awithmromparative
formation: The solution manufactured in filmformng

subSBLaté @) RERSTAs] utiing %[EHJQGSJJ 1WBSo8 F?r[a@bhf\a(&actﬁqrﬁ‘example
to forma 0.16 g / 100 cn?2 fil'm and drying was carried

1 wé’é’tbﬂsl'@@bﬁanég 3 ENP Y. a:%tal t%%cﬁ'eggmﬁ fillt%n blocking
formation: A filmwas forne or sectio
prlﬁgf fg%gflon manufactured in filmform ng sol ution
manutf acturing exanple 1, and taking this as a first
| ayer, a second layer of a 0.2 g/ 100 cn2 film was
then fornmed by spraying on an anatase-type titanium
nde by Susialnaple T|tan|a Technolog

[
ed

st 1

=¥ A vt kY, -- Ar'_' Ot

at anbient tenperature. * Section C (control) No
(Evalyat i 7oFked) Filnms were fornmed as above by
sprayln drying was carried out at ambient
nﬂRaOﬂnﬁ(mmmmaaqmaidweswdﬁ-@@&ﬁdnoed (made bieNissin
ant|-30|llng performance was eval uated after 1 nonth
Seiymd wifs dropped in three places onto each of sample substrates

22 to 33, and the sample substrates were exposed outdoors in Saga
Prefecture, Kyushu for one month from early July to early August.
{Evaluation criteria)

The number‘of days until the salad 0il marks on each substrate
could no longer be seen was determined by eye. To determine whether
or not there was a mark, tap water was sprinkled on, and if the
surface was hydrophilic then the salad oil was taken to have been
eliminated.

(Evaluation results)

The results for the number of days until the hydrophobicity

due to the salad oil disappeared for each of the sample substrates

were as shown in Table 3.
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2 nonths. (Evaluation nethod) As an evaluation of the
performance against soiling through rain due to air
pol lution, the color difference values were eval uated
using a Mnolta colorineter (CR-300) The results were
as shown in Tables 4 to 6. 53 [Table 4] Color data at
begi nni ng: June 6, 2003 Average col or SectionL*ab*A LA

[Tagleh 3st 44. 3550. 3430.27 time A2nd
443950 28130, 2544 2502230 15 time 3rdd4ad4 B5550..29

San(pBoBbstiate. . | $He23> 6523 >Ab27 3 NI >t ii Gomparative substrate 5> i Na25> No26

No. days until climinated 10 days 14 days — 28 days

The saﬁe evaluation was carried out for sample substrates
28 to 33 and comparative substrate 6; a similar trend was shown.

Intrinsically, each of the‘metal—ddped titania films does
not have a photocatalytic performance, but rather only comparative
substrates 5 and 6 have a photocatalytic performance; however, it
was found that removal of organic material beyond that through
phofocatalytic decomposition was observed, and hence the
metal-doped titanias do have an anti-soiling performance.

Moreover, even upon leaving the polycafbonate plate of
comparative substrate 6 for two montﬁs, the substrate remained
transparent with no chalking. It was thus found that film-forming
sélution Iﬁanufacturing example 1 has a function of blocking the

photocatalytic decomposition function.

[Working examples 8] Anti—soiliﬁg function evaluation test 2

A commercially sold 450 mm x 606 mm X 2 mm polypropylene craft
sheet (foam type, red: chorine-free) was prepared as a film-forming
sample substrate, and was divided into three as shown in FIG. 8
to give sections A, B and C.
* Section A film formétion: The solution manufactured in
film-forming _solution manufacturing example 1 was spray-—co_ated on

to forma 0.16 g / 100 cm® film, and drying was carried out at ambient
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B2nd 48. 7043. 1921. 2048. 6943. 1721. 14 tinme 3rd
48.6743.2221.09 tine 13t 45.5848.5128.46 tine

C2nd648. 5028 45 48 28 36655139 tine....
3rd45.7048.5128 34 tinme. [Table 5] Color data after 1
nonth: July 6, 2003 Average col or SectionL*a*b*Lab 1st

45, 0248.1728. 22 tinme A2nd
temperature.

* Section B film formation: A film was formed as for section A using
the solution manufactured in film-forming solution manufacturing
example 1, and taking this as a first layer, a second layer of a
0.2 g/ 100 cm® film was then formed by spraying on an anatase~type
titaniumperoxide (B50 made by Sustainable Titania Technology Inc.)
aqueous dispersion, and drying was carried out at ambient
temperature.

* Section C (control): No film was formed.

Films were formed as above by spraying, drying was carried
out at ambient temperature, outdoor exposure was commenced, and
the anti-soiling performance was evaluated after 1 month and after
2 months.

{(Evaluation method)

As an evaluation of the performance against soiling through
raindue toairpollution, thecolordifference values were evaluated
using a Minolta colorimeter (CR-300). The results were as shown

in Tables 4 to 6.
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45.2648. 0127. 8645. 1648. 0227.97 tinme 3rd45 47 27
198784 tinme... 1st 48.6842.7321.31 tinme B2nd 8. 46
42.9121. 5548. 5342.8921. 48 tinmed4 3rd48 43 21 460257
time... 1st 44.3645.5727.18 time C2nd44. 2145. 2526 44
45

[Table 4]

Color data at beginning: June 6, 2003

Average color
Section L* a* b* AL Aa b
2ot | 44.35 | 50.34 | 30.27
A |20 | 4439 | 50.28 | 30.25 | 44.43 | 50.23 | 30.15
i | 4455 | 50.08 | 29.93
S50 | 4869 | 4311 | 21.13
B |/ iwe| 18.70 | 43.19 | 21.20 | 48.69 | 43.17 | 21.14
oo | 48.67 | 43.22 | 21.09
oot | 45.58 | 48.51 | 28.46
C || 45.66 | 48.50 | 28.36 | 45.65 | 48.51 | 28.39
ooe | 45.70 | 48.51 | 28.34
[Table 5]

Color data after 1 month: July 6, 2003

Average color

Section L* a* b* AL Aa Ab
S3F ) 45,02 | 48.17 | 28.22

A | 2| 45.26 | 48.01 | 27.86 | 45.16 | 48.02 | 27.97
b | 45,19 | 47.87 | 27.84
3] 4868 | 42.73 | 21.31

B |09 | 48.46 | 42.91 | 21.55 | 48.53 | 42.89 | 21.48
oo | 48.46 | 43.02 | 21.57
S5t ] 44,36 | 45.57 | 27.18

C || 4421 | 45.25 | 26.87 | 44.33 | 45.46 | 27.02
ord ) 44,43 | 45.55 | 27.00
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27 87334602 time.... 3rd 44.4345.55 127.001 tine 54
[ Table 6] Col or data after 2 nonths: August 11, 2003
Average col or sectionL*a*b*LQ aa b 1st 45.7547.1126.18
time Atined5.8247.0126.0745.7847.0426.11 3rd
45.7847.0126.08 tinme 1st 48.6743.1221.06 tine Bti2nd
[T%@f@' 43.4621. 3948. 3543. 4421. 39 3rd 47.9943.7521.73
e 1st 43.5444.3826. 19

Color data after 2 months: August 11, 2003

Average color
Section L* a* b* AL Aa Ab

2| 45,75 | 47.11 | 26.18

A |29 4582 | 4n.00 | 26.07 | 45.78 | 47.04 | 26.11
oo | 45,78 | 47.01 | 26.08
S5t 4867 | 43.12 | 21.06

B || 48.38 | 43.46 | 21.39 | 48.35 | 43.44 | 21.39
SE | 41,99 | 43.75 | 21.73
Lot 43.54 | 44.38 | 26.19

C | 9| 43.62 | 44.62 | 26.22 | 43.61 | 44.52 | 26.22
ood | 43.66 | 44.55 | 26.29

{(Evaluation results)

AL after two months for section A exhibited the closest value
to AL for section C on which no film was formed (the control)
immediately after commencement. This means that section A best
maintained the original base color. Moreover, regarding the
redness value_Aa of section C of the red substrate immediately after

commencement, Aa of sectionAafter twomonths exhibited the closest

value to the value immediately after commencement, and hence section
A best maintained the original base color.

It was thus found that for section A, the state before
commencement of the evaluation of the sample substrates was best
maintained, and hence the anti-soiling performance worked
effectively. Moreover, for section B, chalking due to a

photocatalytic function did not occur. For section B, it was found
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time G nmd3. 6244. 6226.2243. 6144.5226.22 3rd

43. 6644.5526.29 tinme (Evaluation results) AL after two

nonths for section A exhibited the closest value to

AL for section C on which no filmwas forned (the

control) inmmediately after conmencenent. This neans

that section A best maintained the original base ,
thagof - FBFROVEr SOHebhe Rl Mt Frc tweke iai ke 1agTofthe first

section C of the red substrate inmedi ately after
laygsnidbackrenrhe RhogpcabelybhcAdatprposibliapnfhargction.

exhibited the closest value to the value imediately

after commencenent, and hence section A best

mai ntai ned the original base color. It was thus found

that for sectionIApusheiatanerbetapelLICymMmencenent of

the eval uation of the sanple substrates was best

mai nt ai ned, and hence the anti-soiling performnce

wor ked effectively. Mreover, for section B, chal king

duept i t L5 Wala Fle -
Secton B e Pl L B s TR TR S Fpencion

i CLYE | : [ st r. bl ocks

s ERALEELEE LR PHAERLE A et ld Rt YsoriiAL meGanese,
. _APPLI ILLTY.A titani a-nmetal cqonposite according._t.o .

nicPREr LTRRBNE" | HORNE | DRST St T B Tb o S loht L3Es with
..l east one .out.of copper nganese, nickel, cobalt,

EItARIAM ORRES HHRS PO IHETEN ReRR LG HRE L the case

titani umoxide fine particles having peroxy groups; .in
thaf @ agdeous liquidordispersioncontalning sicha titania-metal

composite is used with an organic material such as a resin or an
organicdye, performance degradation suchasdiscolorationor fading
caused by energy that dissociates molecular bonds in organic
compounds fromultraviolet radiationorvisiblelight fromsunlight,
an electrdmagnetic radiation generator or the like canbe prevented.

In particular, by using this agueous liquid or dispersion
alone to forma coating film adjacent to a coating filmof an organic
dye or pigment, or using this aqueous liquid or dispersion to form
a coating film together with an organic dye or pigment, a drop in
decorativeness of color due to fading or discoloration of a coating
: fnaterial, aprintedarticle, abuildingmaterial, a fiber, anorganic
polymer resin product or the like can be avoided.

Furthermore, because such an aqueous liquid or dispersion
containing a titania-metal composite according to the present
invention contains titania having peroxy groups, a film thereof

can be formed on any of various substrates, regardless of whether
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that an aqueous liquid or dispersion containing such a
titania-netal conposite is used with an organic
mat erial such as a resin or an organic dye
per f ormance degradati on such as discol oration or
fading caused by energy that dissociates nol ecul ar
bonds in organi.c c¢onpounds fraonultravi.ol et radiation ,
OrggPLy; OF HRETHAHE LBt BhAAGhPE UBHIGMEHY Brtigritiate having
radi ation generator or the |like can be prevented. In
a sPartrate ALonsr usishght AP shedenbebi ¢ iy doradespeepiedaency,
~ alone to forma coating filmadjacent to a coating film
i.eef anninegapatibidyet vrwptlynem: ,porpast tes tdfi svadgueoby adding
liquid or dispersion to form a coating filmtogether
an altbhah, ar garifacdyetor opi grevdtimy daeprial leveling agent to
decorati veness of color due to fading or discoloration

theoli speitdmg s i MRtRIineltich PEbBhed aidy,Ched md et Agurface
material, a fiber, an organic polyner resin product

per@brhBfcki Werhannbe-a¥ondad, EHELDRRERPEEIRECaHSEe-g4Gh,
an aqueous liquid or dispérsion containing a

antiLta8kangeLAkL ﬁgameghaﬁiec%ﬁh@k@gngocgﬂebefSﬁﬁgﬁned.
I nventi on contalfns titania havi ng peroxy groups, a
filmthereof can be fornmed on any of various
substrates, regardless of whether 56 organic or
inorganic; in the case of using with a substrate
having a substrate property such as hydrophobicity or
water-repellency, i.e. an inconpatibility with the
properties of water, by adding an-alcohol, a
surfactant, or a coating nmaterial |eveling agent to
the dispersion, filmformation becones easy, and
noreover a surf ace performance with anti-soiling,
anti-mcrobial, anti-algal, anti-rusting and
hydrophi lic functions can be obtai ned. 57 CLAI M5
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1. Atitania-netal conposite, characterized by
containing titaniumoxide fine particles doped wth
at | east one out of copper, nanganese, nickel,
cobalt, iron, zinc, and conmpounds thereof. 2. The
titani a-nmetal conposite according to claiml,
characterized in that said_titani umoxide fine
particles are annrphous-E&ﬁéﬁﬁnd/or anat ase-type
nodi fied with peroxy groups. 3. A titani a-netal
conposite dispersion, characterized by containing the
titania-netal conposite according to claiml1l or 2. 4.
A titani aAiretahieompbsil ttengiospdrsidmrattamricteatbyedntaining
by containing the titania-nmetal conposite according to
titehaumdkiale f2ne gad td qireesaspdehiatdht 1vastSoondbat of copper,
titani a-netal conposite dispersion according to claim
manganebal agt ekb2edcbBal Bt 188h( addi} i ¥8al SoRpSihi§0PBereot.
oil of a silicone or a nodified silicone having an
al kylsilicate structure and/or a polyether structure.
6. The titania-nmetal conposite dispersion according to
any,of cl @@t?t%ﬂ{[&—t&%‘tél & %Ifé!%@g%fé.‘iﬁc?%o &laim 1,
sol vent of the Itanra-nmetal ‘conpoSiteé di Spersion
' e d/,ot ;ap.58_al cohol . 7..A nethod of
cha e Th bt Pdu et g e "BaRPcRes are
titania:netal osite dispersed t.herejin,.
amo gL BT EVPS et O E AL 1Y BRI " a RO YaPEOuPS -
sol ution and an ammoni a aqueous solution together to
forma titani um hydroxi de, peroxidating the hydroxide
Wi th an oxidizing agent to form anorphous-type
ti téani um? pektosa e nefal fapmdesri teaddpioeg son heheiragterized
treatnment to convert
by containing the titania-metal composite according to claim 1 or

2.

4. A titania-metal composite dispersion, characterized
by containing the titania-metal composite according to claim 1 or

2, and a prescribed additive.

5. The titania-metal composite dispersion accofding to
claim 4, characterized in that said additive is a silicone o0il of
asilicone or amodified silicone having an alkylsilicate structure

and/or a polyether structure.

6. The titania-metal composite dispersion according to
any of claims 3 through 5, characterized in that a solvent of the

titania-metal composite dispersion comprises water and/or an
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I nto anatase-type titani um peroxide, and in one of

these processes mnmxing in at |east one out of copper,

manganese, nickel, cobalt, iron, zinc, and conpounds

thereof. 8. A nmethod of manufacturing an aqueous

liquid having a titania-netal conposite dispersed

He ein; characterized by peroxidating a tetraval ent

alcehedni um sal't solution, reacting with an ammonia

aqueous solution to forma hydroxi de and thus form

anor phous-type titanium peroxide, and further carrying

out heating treatnent to convert into anatase-type

titani umbaraliate ofandnivfaconeiof ehespiqroedsspsd having a

mxing in at | east one out of copper, nmanganese,
titantkehetabbabhpobiba, dzépersaddtserpbundshiheceofiz&d by

A nmet hod of manufacturing an aqueous |liquid having a

reattingisd:aet fda Lopest b i th SREASAsH (thied1ehAd an ammonia aqueous
characterized by reacting together a tetraval ent

soltit 18RI £y PONEEE Pl olrint AN UM ,0X1H&, v RWLR]e, E‘%@Banﬁtlng the

per oxi de, and an anmoni a aqueous solut ion to car

hydPdk §L LA xg 8%k g QJR! 0N A0 e L
7 S|nu?taneous % nd ?h8£ orn1anDrp 3%¥£¥§ éy&e titanium
i e nd_fur t her ti.ng
per% 3? Q%gt%Q%%%W%r lﬂ%ﬂuﬁt éptrea men% toYconvert
1nto anaq:ga r% roxl gggﬁngﬁ% pgqrhoo%?d%gﬁtﬁgefﬁo ga:ijseese processes
a iron, zinc, and conpounds thereof 10.
mlx%n‘f’i Jr‘?na\‘toﬁﬁﬁ"ﬁtoﬁnﬁePHBooﬁquﬁé’@ar¢ MERaRSRSgpickel, cobalt,
conposite dispersion, characterized by applying the
irop; t 4hNG. n2hdl COBAPBRIS etherepsr si on according to any
of clainms 3 through 6 onto a substrate surface to
forma coating filmon the substrate surface. 11. A
filmformati on nethod using a titani a-nmetal conposite
di sper si oh natardetfenenadabyupéngeat i aguédud He quid having a
titani a-netal
‘titania-metal composite dispersed therein, characterized by
peroxidating a tetravalent titanium salt solution, reacting with
an ammonia aqueous solution to form a hydroxide and thus form
amorphous—typetitanimmperoxide,andfurthercarryingoutheating
treatment to convert into anatase-type titanium peroxide, and in

oneof theseprocessesmixinginat least oneoutof copper, manganese,

nickel, cobalt, iron, zinc, and compounds thereof.

9. A method of manufacturing an aqueous liquid having a
titania-metal composite dispersed therein, characterized by
reacting together a tétravalent titanium powder or titanium oxide
powder, hydrogen peroxide, and an ammonia aqueous solution to carry

out titanium hydroxide formation and peroxidation simultaneously
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conposite dispersion according to any of clains 3
through 6 from a substrate surface to forma coating
filmon the substrate surface. 12. A substrate
conprising an inorganic material, characterized by
having fine particles of the titania-netal conposite

cording to claiml1 or 2, or the titani a-netal .
and%g‘Hﬁofsci?‘gam%‘f 15T o At L bR WY PES OFrfioand Hitfghex carrying
through 6 m xed therein. 13. A substrate conprising an
out heetdagi td srdimani o copkar hénépianat aip Hamagl lerbatpagoxide,

filmformed on a surface thereof using the
andtin ghicac frdttwsecorpesseesdibparsilonaideoradi ngetoutamf obpeper,
clainms 3 through 6. 14. A substrate conprising an
mangegefee nhtkelal cob@lthaiacter tzed, bynfavomgofinde thereof.
particles of the titania-netal conposite according to
claiml1 or 2, or the titania-netal conposite
di spersion according to any of clainms 3 through 6
m xed, t heg el im £hrma 1908 F1R4 @ uE QRBIE ©1 Hgh A GRNEBmposite
material, characterized by having a coating film

di sﬁ@fgﬁgnorbk?ar%ggeacﬁezéd"ﬁgga&%l g'%gnghtahﬁ%alﬁig{—ig?énéﬁgebmposite

conposi t e di spersion ac to any o

dis%_g%‘gijgﬁ aﬁccc;lresdinyﬁgs%f%?tcfﬁkﬁa%g@g%itiﬂi{%ﬁigéiac {g%ni §bstrate

errt al accor clalm eriz

' hat the substrate onpri si an _jnprganic

surfles Bh ErEnchy Soreifa EPMRenE bPepubner 26 Sur race.

- nmetal, a ceramc plate, stone, and concrete. 17. The
substrate conprising an organic material according to
clajm 14 or 15, characterized in that the substrate _
conpri si yflaR forgatiiomme Eredrsisganyl banba g b conposite

. article, a coated surface, and a sheet conprising an
dlSB?éﬁhpl@, pelyheetersrad by permeating in the titania-metal
composite dispersion according to any of claims 3 through 6 from

a substrate surface to forma coating film on the substrate surface.

12. A substrate comprising an inorganic material,
characterized by having fine particles of the titania-metal
composite according to claim 1 or 2, or the titania-metal composite

dispersion according to any of claims 3 through 6 mixed therein.

13. A substrate comprising an inorganic material,
characterized by having a coating £ilm formed on a surface thereof
using the titania-metal composite dispersion according to any of

claims 3 through 6.

14. A substrate comprising an organic material,
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18. The substrate conprising an organic nmateri al
according to claim15, characterized in that the
substrate conprising an organic material is an
architectural or civil engineering sealing material.
19. Afilmformation nmethod using a titania-netal

conposi.te I spersion,.characterized hy formpg an
chafAPERRuPt BY7 RRRLBY oNfr Per byCarsI BosthonbL hapiprretal
silicones, silicone oi]ls _and silane conpounds between
COMROE b LEi FHF TTIRY SPretRr USiliy £her¥ ithant btartagmetal composite
. conposite dispersion according to any of clainms 3
disppreigh scaptddingetsealy vf vaednisaB tocongh rig micegd dhrrein.
18. 20. Afilmformation nethod using a titania-netal

conposite dispersion, characterized by formng an
internmediate filmusing the titania-netal conposite

di spersi on sabstdhtg tompRYysOhgChAl BBgasit hhevehiSl,
between a coating film having a photocatal ytic
chaﬁégﬁtbkﬂedw v ifidanide tilerialhn SUPRLd ArfaSHIfBL@ thereot

using the titania-metal composite dispersion according to any of

claims 3 through 6.

16, The substrate comprising an inorganic material
according to claim 12 or 13, characterized in that the substrate
comprising an inorganic material is any of transparent or opagque

glass, metal, a ceramic plate, stone, and concrete.

17. The substrate comprising an organicmaterial according
to claim 14 or 15, characterized in that the substrate comprising
an organic material is any of a molded article, a coated surface,

and a sheet comprising an organic polymer resin.

18. The substrate comprising an organicmaterial according
to claim 15, characterized in that the substrate comprising an
organic material is an architectural or civil engineering sealing

material.

19, Afilmformationmethodusingatitania-metal composite

dispersion, characterized by forming an intermediate film
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comprising at least one out of silicones, silicone oils and silane
compounds between a coating film formed using the titania-metal
composite dispersion according to any of claims 3 through 6 and

the sealing material according to claim 18.

20. Afilmformationmethodusingatitania-metal composite
dispersion, characterized by forming an intermediate film using
the titania-metal composite dispersion according to any of claims
3 fhrough 6 between a coating film having a photocatalytic function

and an organic material substrate surface.
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