1 Description NEAR-| NFRARED SHI ELDI NG COATI NG AGENT CURABLE AT ORDI NARY
TEMPERATURES, NEAR-| NFRARED SHI ELDI NG FI LM USI NG SAME, AND MANUFACTURI NG
METHOD THEREFOR Techni cal Field [0001] I The present invention
relates to a coating agent for shielding near-infrared rays, curable at
ordinary tenperatures. In addition, thﬁ:scp sgnt invention relates to a
near-infrared 5 shiel din oat IE@ obt ai ned usi ng@t he near-infrared

shi el di ng coat i NGABGERRA GO INGAGENE CHBNBLE A ORANARN r ar ed

shiel ding coating. ﬁE@Mﬂ‘EKA thiES WNFRWEH%LEI@J@FEMU@N@ article in
whi ch the above near-infrared shieldin coatl n |s formed on a substrate,

an article in which a PAdadABMANIE HSHNEHEBREFPRe near-infrared
shielding coating, and an article in whi ch a phot ocatalytic coating is
formed on a surface different froma surface on which the near- 10 infrared
shielding coating is fornmed, and nethods for manufacturing the articles.
Backgr oun The w ndows of buil di ngs, show w ndows,
sunr oof s, dlte)g%#m[lg%?qz and the like, as well as the wi ndows and bodi es of
aut onobi | €6001]r ai ns, and the Iike are exposed to sunlight, and 15

therefore, particul ‘Pi"é\%grgseeﬁtsi%\lilemon feflatt&eto a%a‘% 91 ent ?orlngl%el% #ng rdgt%rgc?\ﬁa and

t he confortabl eness erefore meas s arée P(Ch a
mat eri al foorabdit etdiharggtempﬂ’alugﬂst Inpﬂd]tmmuheaprbgennemntmmfeﬂasfsedaneajsnfrareﬁ

applied_to as. a w nd to. shield

oor - nfr apBi e R E0E i pereraisd SitHing bR ok AR Erisd dorana

i npr oveI CQﬂirmfdc&lblhgﬂﬁSﬁar—liﬁﬂalﬁd dﬁd’ltthc@Iﬁﬁ%y ta:t;ma?grelpm‘sérggr%msdm refagds whin

mat eri a to.a ne SucC as W OWw.OT a . bu)j 1N acoatln ent
Conpr 1 of NG SNt FHRF g A RS BITEE Mo b PURE HERL ce
of gl ass, vﬁﬂétﬁé’fblﬁ)tocﬁtralyﬂl: asdting istBaedioh thdWear-M¥ardasRitidalg cettlrtghﬂadrmmt&ete when
the gl ass, ceramc, plastic is manufactured or nol ded, Further

coating ad¥Hgh %W@Imgmtﬂeg irfarmed;on 2 speface dificseny Tiqm hawrlags op wiigh %ﬁt%d to

the sugj aciﬁfrﬁéd {HQaiE BREhe Alfodhdd] AR Coritanhfcififdine QRiclede W ndow or the
i ke. 25 [0003 2 zinc oxide, |anthanum boride, cerium oxide, ruthenium

oxi de, and tungsten oxi de, are known. In addition, netal materials, such as
silver, c%ggé:mu@% al um num are al so known.

[0002]
The windows of buildings, show windows, sunroofs, roofs, walls, and the like, as
well as the windows and bodies of automobiles, trains, and the like are exposed to sunlight, and
15 therefore, particularly in summer, the interior temperature increases, and the comfortableness
worsens. Therefore, measures are promoted in which a material for shielding sunlight,
particularly near-infrared rays, is applied to a member, such as a window of a building, to shield
. near-infrared rays to suppress an increase in interior temperature and improve comfortableness.
In order to apply a near-infrared shielding material to a member, such as a window of a building,
20 a coating agent comprising the near-infrared shielding material is applied to the surface of glass,
ceramic, or plastic that is the raw material of the member when the glass, ceramic, or plastic is
manufactured or molded. Further, a coating agent comprising the near-infrared shielding
material is applied to the surface of the member at a place where it is used, on the window or the
like.
25 [0003]
As such a near-infrared shielding material, oxide materials, such as tin oxide,

antimony-doped tin oxide, indium oxide, tin-doped indium oxide, zinc oxide, aluminum-doped



[ 0004] As a binder conponent mxed in the coating agent, for exanple,
Patent Literature 5 1 describes al koxysil anes represented by Si (OR)nmRn,
wherein m+n =4 m=1to 4 n=0to 3 and R=a Cl to C4 alkyl group,
or polymers thereof or partial hydrol ysates thereof, and descri bes

manuf act urjingo:adeN Rathafi®f batk] RauQRideNG RN iufdXidé e tbﬂfg@teﬁ Qalde,nge R@ent and
then heating it. In addltlon Patent Literature 2 describes a mxture of

al koxysi | alﬁéélel@Tbrf@%ma%aBysuﬁ%ég B SRPBTHIHFHENNPBrALE Fprnoy

(CH3) nti ( 4] wherein Ris a nethyl group or an ethyl group, and mO0.2 to
0. 95, a hydr oI ysate of the above mi xture, and a pol ycondensate of the above
m xture, and descri B&s bindet spmpgnerhmixedripisiceativg agentipeexsmplealatens Literagreas s
substrate, o129 oTo) t pa fgﬂf% £ ar SS,
further%aplp yﬁbggglkg%&grr%%@ﬁeﬁon ceoﬁnl%JH@{stl)l?gR’éi‘%hg ysli ?Iattmaﬁelgcolztrrggugnd Otthgr eon,
and then padiRor allntp Gesdly! groopt arentymats thereeliop erttial hydrobifsatapibiereols ardbdescriqsl

addi t§ on, AERRPREHRENES GadeahiboBihe By SALFE LS FUNASCRRR. 0 1y

reacti ng additioayatanohjvaraing 2odenpibesa mixtam ohatkoxysidanesipspresdnitedebylibe oieragempound,

and al so descrl es.furt al.k 5|I

t et r anet hoXyer g?féf W“@@Q@&%@ lzlfrl{eém%)g%’(agle Bﬁj%{;nsgqyl Sh and{n In
addi ti an, (Patoem% hihyéoBtate of the alese niities, aﬁdatpowcemieasamﬂfslneaaboee obtaeed by
m xi ng and, reacting.a gl yci dox) a aI kox Iane and an
20 am nopr&§t eﬁ?@gﬁng:@ﬁ%{%mf?ﬂsﬁéﬁ %x%‘}gfr‘ ggf ﬂ%g possi bl e at
ordinary tRmpetiaénitfemfdritaliopP0deCk 158 i@er hpphanod wr@okﬁe%&mﬁ@i@m
Literature P JP 5-70178 A 25 Patent Literature 2: JP 2005-194169 A Patent
Li t er at ur epodysilgpnogpgornd thegon apd then penforminedicat tecalieny  agpnerZeEed 40KC
Sunmary of | nven chni P gid.hereof, or a
hydr ol ysat T I?%gr&edoﬁao&rrgaess tﬁ%a““fré&g aS??HL gggg%areﬁhlt%%tgbl nd1 r. At hough

t he coati ng hardnesm a@htfmgﬂ'utemnrtem@m Fdadiritfes e pblymat substalicaabtinkébper at ur es,
andtherefore ﬁltlng%ls regﬁtﬂir.ed. In.additiont g,{)rob em.i.s tht when
heat curi i§P4728 BEHAnS SHRROUNS RPPAISIET ATUPREGHR VB AROPREPEPE: #¥iECcoat i ng

surface cragdibes rifcradding iad BlkokyRildiRt @ich ai.ietraﬁﬁhwyella'ﬁc of RR@aduisdxysitihe, DubSt ance
obtai ned by reacting a sjlane, conpound co % g an amg Fgug) with a
‘& AaS™ &

bor on conp‘%ﬂ)f?ﬂ“‘??s%%@areaé tI’h%ddHiqli'd%fFe“tWEYﬁ Red, a

thick | quitthihe BYhiRInBaRd feactﬁ@a%@ndoamu@ﬁ%rdug c%ﬁt‘dﬂi@'amo@?ﬁlaﬂé andiagut es and
then solidified. Since the thick liquid i's obtained, is suitable for

pr oces 2P ngAmifeRsoRy] 5@&9109@316mg1arkéxwlk@ is ped, cuging FS()‘IS’F%'PILP F“’s"’fhﬁ%!'ty EARSIRES K
liquid is not suitable for application, and 10 the application is limted
to application by a roller or the like. In addition, in Patent Literature
4, the subfsitatinedisbbt ai ned by reacting a gl yci doxypropyl gr oup- cont ai ni ng
al koxysi | afg.2Pfe @AM Nopropyl group-containing al koxysilane is used as
the binder. 1nh order to make curi ng at ordinary tenperatures practical, it
i s necessdPP0i]o perform m xi ng and reacting, using a curing catal yst, and

age the bllgage%mérgtugedpngg%nﬁprobI emis that a long tine is required for
t he agi ng

25  Patent Literature 2: JP 2005-194169 A
Patent Literature 3: JP 2008-111048 A
Patent Literature 4: JP 2001-262064 A

Summary of Invention
Technical Problem
30 [0006]
The above Patent Literatures 1 and 2 describe using the tetrafunctional silicon

compound of a tetraalkoxysilane, the trifunctional silicon compound of an alkyltrialkoxysilane, a



15 [0007] | Accordingly, the present invention provides a coating
agent in which the preparation of a binder is easy, heating at a
tenperature of 200C or nore is not requi rgd t he bi nder can be cured at
ordinary tenperatures of about 5 to 40C, and thus, a near-infrared

shi el di ng @Ak AreofRr 5’ﬁydr@l&gﬁ?éjth%oﬂfrg'p@%dndeﬁﬁﬁ&ﬁ@%éﬂ £3he biRdeRddA kB t he
present invention 20 provides a near-infrared shielding coating that can be
f abri cat edthgeoasing hardnsss isdvghe puingriedifficyi @t erginaytepraraiurehisph the e dgatheritines s
and is | esgghiidie! ¥ ditfoh AHobIBNGs RatVhlch Bt cﬁﬁné*@@&hﬁ%%&'rshﬁlg(a%@ﬁflcreases and
near-infrar ed shi el di ng coati ng. dition, the present

i nvent i on iheisiore dw ceptingrsurfageccracks.whi ch t he above near-infrared shiel di ng
coating.is forned o SL.r ta

coati ng5i s 25 for rregn %dr(lﬁt Fﬁeﬂ)r%gegt I|Jln E}tg{eg ﬁ’kﬁ”fcgﬁ‘éf%’&?%%tﬂgﬁg‘%gBﬂgﬁbﬁ'ﬁ*’her an
articl e insilahd mmr@ummemalaytammmmm@alsorfnmcrmwuoctusalsemﬁﬂ@dendﬂf f erent
froma sur he 1 I and
et hods. 1 ot TALar<Snbtheb 4R SEL p L RSEs SR ERANROR: LSl e
present i nmamtes asd ﬂhewmhsltﬁcdl eSinsesthé thirk lmosttis nlg,alagbrlttlssmﬂabit fccra)mchssmg\ mwear -

Found t hat® S OPEERor Brae PR lE briohae PR PRl 5 g pdRn e dh

trifunaqoi ouhahp;ﬂlchticmdmhmy@ﬂoeppﬂtmwrd@ a @iler @ithedike. t Jnpelditionlgh ngntag«er:ime are
used, the desir d ne ar ed. shi coating that. ha h ting 4
har dness ahd Loy e Oppipe b ieatlie A LloRhsid st ilsonanint sy Eputtian
present i nu@iRbpropyl gfdaﬁia&hammg alkoxysilane iSR&Miak tiediddér. 1M6rdpr ©IRIRE chriipeidt | on
is a near-infrared shielding coati ng agent ggrlnable at  ordj nar%r ] :
t enper at ur® lnalddﬂﬁﬁ"?‘%‘}“ﬁ@i’f@i%abﬂf‘??FG YaNile PSR Rixing pd iraci e o MG AL Egent ;
(2) 5 at | Qa¥st, af@asaherhed. f moMioh, &t @f[éiﬂ?stthﬁ@%ng&[ﬁéi@ uFeRe URGging.
r epr esent ed b% a general formula Si( 4, wherein Rl the sane or
di fferdat BRAli s an al kyl group haV| ng 1 to 10 carbon atom; a hydrol ysate
thereof, and a pol yg@%&ﬂg@ttﬁe bllg?ernﬂ?li/ent{oﬁ)pr(ﬁlideg ﬁ@é&ttm@ﬁ?en?ﬁl v@lﬁ&l{eﬁef roma
tri functl onal silicon conpound represented by a general formul a R2Si (0OR3) 3,
wher ei n eaukpapftiorR2f ahdd®3s c@}’,thh@%athetempe@hmﬁ eﬁZéthC angotieds o reguicgd, ther oup
having 1 ta r dr ol £° and_a | ycondensat e
Chereat; (ddeaesn tesareehS¥banerbirdres i iul T B A% bt g ndeRior econt ed
3yf ? generﬁiegﬁ@g coalifg &n(bX)f&m\éld Ef or@ﬁa&y(téﬁ]ﬁeréfure‘sm emeudnnéﬁ itlge dr&béntﬁﬂ\l‘&tﬁi&f
ifferent and represge n 0X roup, an_acet roup, or a c ri ne
atom B2 jRoyfesnegy- m§ Gghﬁﬁ ET%IIIE?‘[ 3} '??afPlPﬂﬂ"}teatafv) ‘“alaﬁﬁ“ﬂer?tlérﬁf‘ -d8%nt s an
organi ¢ grgeieowX Ghsufigiehatifly l@drdﬁiél;s A Rss 1AKeIyab KRYY, 288 @ HRthod féh rdhufeRHAXY
group, a hydrolysate thereof, and a pol ycondensate t hereof; and (5) a
sol vent . e&@r'ﬁﬁrﬂsdﬁldlﬁﬂfé)aﬁ?gesent invention is a near-infrared shiel di ng
coat i ng for med by appldgiied, &eremrnveat%rp%@&saﬂhﬁkféw%eﬁﬁ{aaagvea[q:em
curable at ordinary. terrperatures to at | east one surface of a substrate.
| n addi t i opfrareéehigldiag epating s dermedom 4 ssibgratca pr preicle inwhish p photecatalytiscoatingfis ar ed
shi el di,pg I i ng
agent 15" aPAT dine ATt SRR Gite, b o RLR A B o RGlRR o
phot ocat al spfing is famied gn b surfage didigrenhirem alseeiace oa Vdmthemeat-hérarﬂeahwldnﬁgr ared
shi el di ng N . t he near-infrared
shielding C C% é‘i% lsgdr?al%g’% I Sihgggfosaﬂlgﬂlfﬁ&%lﬁ t%?rﬁnggg of the substrate to form
the near-infrar ed Shl el ding coating, and a photocatal ytic coating is forned
on the othser sur fg e of the substrate.

olution to Problem

[0008]

30 The present inventors have studied various coating agents that can form near-
infrared shielding coatings at ordinary temperatures, and, as a result, found that when three of
tetrafunctional silicon type compounds, trifunctional silicon type compounds, and silane type

coupling agents are used, the desired near-infrared shielding coating that has high coating



In addition, the present invention is a nethod for manufacturing a
near-infrared 25 shielding coating or an article, conprising applying the
near-infrared shielding coating agent to at | east one surface of a
substrate, and drying the near-infrared shielding coating agent at ordinary
tenper at Urggdned 59 iste8Bikb9 %o £Qfk SR F&EH b goﬁple@ameqr@semqmmwﬁl ng

appl ying the near- infraréed shielding coating agent to at |east one surface
of a substlP8%, then applying a coating agent conprising a photocatal yst
thereonto, and dryi % g és@fnr Neatlor Ria ksl RGP Hidi1Blo BARRAL agtihc @nd the
coating agent, and gﬁiiﬂ%rpa ﬁg | foronagu aétu?lnglan %r IC%@&Q

conpri si ng:ueqbﬂﬂ eypr@lam@nmelahw@smﬁqnamm’géma@llmrg@lwmt-mﬁgred@bwbmg)agﬁnfe(2)
surface of n tal yst
o the Bt oS R e oAl Tloth By B R SoERR rARRBRET b Sp B ATRE AR

shi el di ng SJGER])ngvhaMI arthie fahe om:dcfferangamigem alkjdrgmwﬁevmg keéo 10 @trbon atoms,
Advant ageous .Ef.f ect vent i on - ar ed
shi el di ng aglyg Ol%sé%e{ﬁeern A cor?dée[slseagjlg%rﬁ(\)/fégt) i leaSt s SVYe‘r:tefltrfl rar d] g (lmél[ di ng
coati ng cadilidoa cémbasumaémdemd oy dgmrayfdrmntaévSi(mRé}g, whereib@ath & R2and BC.is and

2l 0o aght v g ot erdie B TSR B T Rhat b BRS G0 e g ke "

Ther ef aoe, anﬂ&@foiﬁc&fdeﬁia&ﬂhé‘rbdvtﬁ{ﬁid aﬂgaspm@p;eretztyd Gam dadlafy @viplitgchetia répaesestd f aces
of all substrates coa

Th f d shi el di
fabr|cated”U%%ﬁ&akﬁﬁnﬁﬁéﬁghﬁga?Rmﬁp%greﬁkgﬁ% gl SabgéTbﬁ%“ﬁbﬁﬂfe &% gh

near - i nf r afmadkexigfiug] MGhcRBAPAOHY, or &BEloIRY RN R4 RAA alkyORogORVIngd Q0 har dness
and is less |ikely to crack. In addition, the. bi nder itself has hi gh

vi si bl e | igron@oRis IS eprR@san oipatia Havrsxshuidinggp alky] @eyn. At alkAxy gevRyand c

near -i nf r afede3Rsa6kY, raqual%@&te h@yéomn@hg&y&dnaaﬁs@@& yan@ ()@%0IveRH 1 #f ed
shi el di ng coating having h transparency is obtal ned. Such a transparent

near - i Afr aaddiios @pr@isqagm@%nonrlﬁga@ahln&a@és ielginegeatingdpuedby applying thedicai- ng
property tjgg. &‘&H&dﬂ?%ﬁltfng %e\ﬂt g%fg rénhﬁ?'tén;?cﬁlﬂuﬁﬁo%me% on& U BEESk a

material s, and mate 15°designs, 1 n addition to
transparenmmﬁumerlals such as glasses and pl asti cs.

addi t1on, the near- \pLaladns S AiRgea3 LnguGen, r@@ls@%{@cw&%ﬁ'éﬁ&mg

relatively sinple ne ar-infrare
shi el di ng m@atig ﬁogna@a/mpplymgah@uda&tnﬁated shiahihrtglwntirfgﬁgmtngatde&stratelsn(:facatof a

tenperature, in th ran of 5.t , cor di ngl ear nfr | di ng
or oper 20 cithet S0 BRRHSIe ShotintSprpeap BE BR R Hrmddiflal kB LB B e 0
di ffi Cul t , infraxed e]ﬁddinlgeoathb,anwmn m‘flclbmhbﬁm’tgs neas-ht[fmraﬁh sll’ld:hh\ﬂ:‘g coanlrrg oof s,
roof s, malls .and . the |ike ndows. and bo

oo T ceentif Bmied® on SimeB 7 e subshite ¢ orot R RAPinR BT s ing.pg o
near - i nf ra{b’lfc?d)cstﬁlyﬁg gﬂuaﬂgg ﬁs&‘@xﬁﬂdﬂ@m&l@dbt?@ sm@édaloﬂedlmstrbtea phot ocat al ytic
coating, an in addit near-infrared shieldin operty, .

hydrophi licity, ant .hf%ﬂ&g Pﬁﬁ*’é}t fnveationdsymethad g%ﬂ%ﬁﬁ{ Efﬁ%% Strerintiared
proper tzbesshi‘e@dan&)aﬁﬁg)é!ﬂ A%@hctl@ céﬂﬁﬁr istitDspplyioahe Realin fRRQA QR Rl dbhﬂufig RER/ARETLY,
and nmal odorous material s, materials, and the |ike can

deconposedi lpee syface A wb% andrénying ﬂ[lwrr]nfrAreﬁéhneldquoatf@&ggrﬁ.aé| di ng
coating aggBhaGYERRuRl, aR69RR0Y HETRRTRIE 3n article, comprising applying the near-

infrared shielding coating agent to at least one surface of a substrate, then applying a coating
agent comprising a photocatalyst thereonto, and drying the near-infrared shielding coating agent
30 and the coating agent, and further a method for manufacturing an article, comprising applying
the near-infrared shielding coating agent to one surface of a substrate, applying a coating agent
comprising a photocatalyst to the other surface of the substrate, and drying the near-infrared

shielding coating agent and the coating agent, and the like.



30 according to the present invention conprises (1) an inorganic
near-i nfrared absorbing agent; (2) at | east one selected froma
tetrafunctional silicon conpound represented by the general fornula
Si(OR1)4, wherein Rl is the sane or different and is an al kyl group having
1 to 10 cHRema@adBifeck dYAVeRtirsate thereof, and a pol ycondensate thereof;
(3) at |l east one selected froma trifuncti onal 6 silicon conmpound
represent 480y the general formula R2Si (OR3)3, wherein each of R2 and R3 is
the same or differ eﬂ/tlthQIMe'alsln%rea|sllﬁ¥l|dm%rcgé’l91 haui t'agthl: Resdil? i BARANa AdaRNS, a
hydr ol ysate thereof, and a pol ycondensate t ere (4) at |east one
sel ected finfoaredshidlding eoatiogiprn bedataiseted atrcwneryémmatwys eftabogcrie #4710, o thal a

Si ( X) 3- Y Qr esents
an' al ikoky TEroupmedHeding S E Eenfof G bistup ARk o) AAEERbIANG sl <0 S
having 1 tmlni:ﬁxbteeto bemt, sathoaseplastic’d  Yherefore seaniisrangtl shiedding propgriyugen exglloudeahg an
al kyl gro al ko and an acet oxy group, a hydrol ysate thereof,
and a pol 358??&3“%‘35?%%%11%5% %S and (5) a solvent. [0012] 10For the above
i nor gani ¢ near - i nf r ahectanbsardisngldagenitingffafrichted nhmgexerabrdmeiremyinfme&m can be
used. Spe cal | oxi d terials h as tin e, anti ed tin
ox de, | manio B coling e ot Byt R ETe BrPRerS e aor St R A S e

zinc om d@yardnadital@ RUEss MRELY @ecradker Tniadaiongi@e bindértRoir ks i dﬁblea:lgﬂt t ungst en
oxide, and netal materials,_ such ?s silver m num , can

e and . al be
Used. | The SHEERSTIRS: 81 HBLBRDINSICEHRHE MUea e TS PREFETS IR  des

hi gh visi fig thdnGitrenty, %nﬁ,art;ﬁﬁm@g}ﬁ@am @eﬂm? heamd higl trhssphrendyaglobtSded) Buch
near-infrared absorbin ent is preferab fine artrcles conpri si ng at

| east one AdEANERAFRYNGAF+ ar herdetqocoernaqaﬁ aﬁﬁpﬂe‘dernﬁ%i‘rlﬂﬁﬁ‘%%la‘édm& PIECEkde,
and | ant hé&?rh'%ﬂebl%tér&% a3 a@stBBd ThdCRARRAC N ioreMRHRYiE S8 htklriv1sPRividaRmdoped
tin oxide articles having higher transparency. The particle dianeter
of thelji riesiges me@rlré@nit%tr@rs@frertameylabweh agglipsestagd plastigs. m nore preferably
0-01 to 0 03 um |l iR 1REAl-GlofRrdd HIRAR coBfing A1 bb hiAFuRALL BY S | S
larger than 0.1 pm e transparency nmay crease. The content of the

i nor gani c reletively smfnparrmﬂhmlbsmh b$ mj)l)a@trhc abee p)mffleﬁraibﬂ g)nezl@ng eoag0gagopt e ght |

nor e prefer I t0.80% b nor. e refer Yagh@ t
el gt Cwipr Rl R fmper sob P e R B sF PR a0 P R BRI
agent. | f rleft€in @8l etilding ptopesy t:dih&fe dﬁ@%yhyomdgh I‘placéshﬂlemal&raﬂnmgewtled is

shi el di ng perty decr eases, .S no referred tent. is
nore t R&n dg icel dpisrampleght Witdaws Bgl%i{‘]:dr?és r?g?‘g Wls’eSHH‘?o{s r08&‘(: Ess@dt%i ch
i's not prafkerdsebll d @R%Ahdows and bodies of alifbehoBREY Baifi§ BROME MNike. O (2) is at |east
one selected froma tetrafunctional sili confeicgrrpound represe gg % t he
general formula Si (bredyiuionghe,ghovencasinferedshjesding coghipg %?“%GIC%' Wi e

t her eof (%Bﬁbm%@éoaﬁ hd, rr@§ddrtﬁa‘n% h@ﬂrﬁfpdraﬁshr&alﬁ%a&uﬁe{y RRdphilichd,con type
30 conpounds). I'h the above formula, R is an alk having 1 to 10
carbon at @wiifogaing properties and contagyation Prqrént@ar?éonsrﬂeam rerarrldcdrtp thegubstrate
prefergply, |y
poIyco%%enggm?%%ﬂ§?ng?%ﬁgpiI@g&gggﬂ?&%ﬁﬁﬁgﬁbﬁg?ﬁgﬁnﬁg%gi%ggﬁ%?gﬁgﬁgf

si licon colepoupded.s preferred, but hydrolysis and pol ycondensati on nmay
proceed during the storage of the coating agent. In addition, the above
conponent of (2) may be a product obtained by 7 previously hydrolyzing a
nononer ofbDa&ctigionaf Bmbbdiowsts sili con conpound, for exanple, a parti al
hydrolysat§ urther, the above conponent of (2) may be a product obtained
by previoJ ?U hydr ol yzi ng and pol ycondensi ng a nononer of a tetrafunctional
silicon conpound fQMwﬁwaﬂmkeﬂuadmgb&ghgngmhamﬁhgMandegweanm&Mums

pol yneri zatio r y an o ree
br Dot gheraaiigp BF st in$iog coBbiess LA e el Rt Syt

i ncl ude rrcuﬂmroﬁe seerweéadfaﬁn 1 ﬁr’%ﬂrﬁ&idﬁ@b@?{l&ioh a&ﬂpodndtrfj[ﬂﬁlbiﬁ%yﬁihh gagzrﬂ ﬁgmula
tetrapropoxysilane, and tetrabuto il ane ydr ol ysat rol ysis
and pol ycoH @Beﬁ%ﬁ‘%bﬁ&*&%‘“‘?ﬁ’éﬁ@f@“ Qﬂﬁlﬁlj‘n gllﬁg V‘B%ﬁﬁ‘bﬂ(g?ﬂr %‘f ‘("3%

at | east Ocﬂ@dﬁﬂﬂ'sﬁféttﬁ‘éiled(ﬂé?rma%)oly%rfdéﬂﬁid 88861: &) ki léﬁsiﬂone selected from a trifunctional



10 conpound represented by the general fornula R25i (OR3)3, a hydrol ysate

thereof, and a pol ycondensate thereof (hereinafter sonetinmes referred to as
trifunctional silicon type conpounds). Incthe above formula, R2 is an alkyl
group having Ito 10 carbon atons. R3 is an al kyl group having Ito 10 carbon

atons, andifidaheempdun Ynt&Eby 1€ oS fnu A KASHORDY;, whdiein ¥Boh TR 2tANE R3GE as
or dlfferent fromR2. is preferably one haV|ng 1to 5 carbon atons in 15
¢

whi ch hydrBf %H@réﬁﬁr%ﬁ%éﬁ‘a%‘hgﬁr?%rha&%llt? K rarbanptesas, g hydralyigien Bisepth of  a

trifunctiopgly pSiykofRRsafcQRROHNG) hiScRi GicREEEE frBHk shmrcehpaﬁﬂgsagaﬂ%presemed
pol ycondensation may proceed durln t he stora%b of the coating agent. In
&

addi ti on, tybe gavenb Oeslanlﬂ@r(éiaﬁr\’@f Rﬂ (Xprey Whereiq dhﬂﬁ@tne@bfhzﬁeﬁ‘@ﬂa'@y

previ ou Iy |,y t i for
xanpl o) SPERaNEhOR, BolRAR TR eyl b/ (HFLEANAL K3 0 LIRS R 1 O]
a product to (4 aarh@xdatblys,zod pirrenri:mts Ry ogpRie gropp exRiudingiansoly gmuaeaﬂsﬂwy a

naving a dEareR GEEPANEbnS arh BRSO IRRUR g  BEisHATRAE eBRedr OB gomer

havi ng a debeste of polynerlzatlon of about 2 to 10. Specific exanples of
such conpgﬁﬁﬂj i ncl ude nononers, such as nethyltrinmethoxysil ane,

met hyl tri oxXysil ane, nethyltripropoxysilane, nethyltributoxysilane,
ethyltﬂbnethoxy5|IaEeﬁheﬂhwéhmmﬁnhmmysnﬁamtﬂmaﬁugmgyhmfUnnbmmvaMﬂﬁne and

ethyltribut SI| S and hydr si,s and pol, yconden atlon
o ot 5 HEREEH BB RS, OB alh s B YRR s BB R BRRE bor e
t elt r af unctihditl oxside) ﬁnc;ldxrpeﬂ jmlemwm&)um?&xﬂﬁ laﬂtﬂl)nn&ﬂdiopélﬁlmﬁmh Iaﬁihhmrmﬁ:t i onal

SI |C0nt eCO oun rer.era thi.s r

Sont s g 1 g 28 Bde Slnéitim oRi0R 6l BraSte piog abmpilimitetily s RN po

formed. 3Qopp1al alummum can be uséle ARGE-GRARO ﬂlﬁﬁfbnfgf agerb)is pl‘&feadbl}l &@r3katoOne
selected froma silane coupling agent represented_ by the 8b¥eral forml a

Si (X) 31% droyigesihighvisilie hahtﬁsaaffnaﬁwgtﬂ% “fh%ﬁéeﬁtmg%@rfae o PYohderEdREdt her eof
(her ei naf t gt BiARBEIR GRS Fiad $rﬁclé§co$ﬂﬂr@iﬁ§ af BRE ofDISRL 1B GoRORO E@dp of th t he
formul a of the general formula E X I's an al koxy group, an acetoxy
group, or idegingiymorsidreziag o¥ie. epd l@e h@aum@%{iy B 1w capprecyy mgrefreeably, and
Y is an or Ih %Pﬁ':ﬂys | kPR R BamaBhran
acet oxy graglg%bﬁy %&gglfl??(ﬁ)ihm%ﬁg? gs%'lgr l% of t e ggnera af (;:r rrumg

R4Si ( X) 2- Yhe fde pasticles 1apﬂc§crabg/rampt (hlvicrgl umxmompraf%wlﬁmﬁ 0dtod83 pix. i &f the

alkoxy an acet , O a c e
e o2 GRS e SRl e Yo DS PR S eS, OlE. an
al k]g)xy glr Qiéﬁtentailf(gleﬁﬂo@ﬁﬁé ﬁk?éﬁnﬂfafﬁd&?so;mﬁg ggdﬁoxxgregér@up 40fo ¢dewbﬁllarel\gﬁtt i\ﬁol’es f
preferably an oxy up vin 0 carbon_atons, a es reo

i ncl ude a MElERBYPO é?%?qf{s%yaﬁl bRB vlogerns?fl ably 70, 6%7%5 e%vecttoﬁ

nmet hoxyet h@@éyarﬁmumhé D1iagef thé QRuinE¥RAD| aBthetodidiR 1sqtsmﬁunmogerwpelghﬂ el ude
t hose having a viny grou an _epoxy group, an anlnod%rou a ureido group,

a net hacr yleaigipBasd slaﬁ e PYIPeRY émeaseé which st prefsirgd. T tecentsitds moreghaup, a
ket'”‘E?,Qh@yggwﬁgm'&QE&ﬁBEBQﬁQ%QEﬂdsﬁcﬁ&%&kQMhapﬁhoﬁ&Qﬁﬁuia styryl group,
or the like gafi ¢ groups having an epoxy group, an am no group, or a
urei do grddpli3dre nore preferred because a coatlng that has high coating
hardness and |5, | eStud el YorhfRnii261o) S8R 106 18 SaTBed A IRAARRclnaRfildhane
coupling agent is preferre ut ysi s and yco ensati on nmay
proceed duompguitdreprsicoted e tiefgendral fomaxla ﬁl@O&gbmhydmlysa@dhmefmndtahe above
conponent o oduct . i | : rolyzing a
Tononer Ofpoké en%?eyt(l:lgﬁotttﬁeramgﬁer ?met* rgfer[}gcgﬁo%,x teglraﬁl\ér 0%?1' %%J%chﬂ% sate.

Furt heso tdompalhrmlv)e diothp abartfomfuld, K) Imyalbﬁ geouprhmiug;ﬁ to bl airmmtdms pmdeﬁbuousl y

hydrol yzin conden i an ent.. for
ol o R R R B S Bty Aoy BT o SSRobE RS e
pref er abl yhyml)alslag@ Pl cdhdvtisBigorcarel BIgI L d@fsurpOAyﬁmfohﬁﬁnbﬂ apirdfinctibmltilidod o 10.

20A silane cou ent hav a vin oup. i ncl udes

vinyltri wéewaszx%l @%@%m &9'%{58&%89 me PRcesclirien dinistoseced. |
Ltd., and i &308y agehn ufhasddmcﬁdth@ﬁb&@é&@p@dﬁt\&mmamﬁ?mmc&mmwg ),

vinyl triethoxysilane (KBE-1003; manufactured by Shin-Etsu Chem cal Co.,
Ltd., and Z-6519; nmanufactured by TOKYO CHEM CAL | NDUSTRY CO., LTD.),
vinyltriisopropoxysilane (Z-6550; manufactured by TOKYO 25 CHEM CAL

| NDUSTRY CO., LTD.), allyltrinmethoxysilane (Z-6825; nmanufactured by TOKYO
CHEM CAL | NDUSTRY CO., LTD.), vinyltriacetoxysilane (Z-6075;, manufactured
by TOKYO CHEM CAL | NDUSTRY CO., LTD.), and vinyltris(2-nethoxyethoxy)silane
(Z-6172; manufactured by TOKYO CHEM CAL | NDUSTRY CO., LTD.). A silane
coupl i ng agent having an epoxy group includes 3- 30

gl yci doxypropyl tri met hoxysi | ane (KBM 403; manufactured by Shin-Etsu




9 Ltd., and Z-6042; manufactured by TOKYO CHEM CAL | NDUSTRY CO., LTD.), 3-
gl yci doxypropyl met hyI di met hoxysi | ane (Z-6044; manufactured by TO(YO

CHEM CAL | NDUSTRY CO., LTD.), and

2- (3, 4-epoxycycl ohexyl )ethyl trimet hoxysil ane (Z-6043; manufactured by TOKYO

CHEM CAL | NEMSIERYhyEklyzirg andnonRPBELictrhBn@adRIIREn &fmpdusd, |f@ftﬁalﬁﬁ!ém panghl agent
havi ng an am no group .include 3- am nop ros) yl tri met hoxysi | ane BM 903;
B

manuf act urls@ralysaishi Rurthey l?’eGli‘éYﬁ qegIpogsyt of @) @ay beygprogucs e&feme%)hwwlw ed by
TOKYO CHEML, Gy, A,%?A%a‘fc&@ensﬂg%amér opﬁr@eﬁmrﬁ&w&ﬁsnk@ﬁ bpbshd, 3 xbdBiE; 903;
manuf act ur éd tsu Chem cal . ., and 2z6011; manufactured by
TOKYO mEMrmmomm@wsw degree ofjpphymerizaiop 0€ alPﬁUh%@c 3y pyefegably g oligomer having
am nopr py. m cal

P PR RO LaTe ABN I8, RSt e e, 2 )
N- 72 ( am ncmormyrle)s, suchasrietrapetbppisilanc deimsihpsydilaps tetrPEPGOSilangeandf act ur ed by

Shi n- Et su

Can noet hy%?’a?%‘f&%"ﬁ%% P%dp@{dﬁ%%ﬁ%tye P Icrolysiand Bolycondapietigerodicts thereoft oy p
Shi n- Et su [GBE4 cal ., Ltd. and Z 6023; manufactured by TOKYO CHEM CAL
IDUSTRY 00, 16 LT 0 AT AT SR P Ao

man u:‘ aat)urtmdlpbyndﬁaﬁ’@n@&llﬁMl'@@e_ A ndrMI]iﬂ‘ﬁiliﬂ%ifRISﬂdQRl)EB[ B.hydrolysate thereof, and & sil ane
coupling a aving a ureido.qgroup.includes, 3-.. ) .

ur ei dopr o (E‘l“ %ﬁe?ﬁhge'(‘ %‘ ?fd?%@?&? gifunsiiong) silices WP cheni cal
Co., Ltd. co&m»duIZ:ls). 2@n ﬁﬁﬁon&ﬂ'dranlzﬁ@iﬁs aﬂmmfgampmaﬁdg by RN GHIN CRE is

| NDUSTRY CO.

| noludos 30 el e Y bleceRet A maHERg/Sr) BRCt< RSy A s ur el

by Shi n- Etigay @Tﬁma‘ﬁﬁ'as GPdiffedehtdrom Rﬂd g3 ﬁQﬁéferan@r@ué amﬂgrle@ SarbbRIsRAsGHEM CAL
| NDUSTRY CO., LTD.) - nmet hacryl, oxypropyl tri met hoxysil ane (KBMS 3;

manuf aébu r"é‘HCWdSHYShS- aeésﬂe vepndgnsgtion s likelyp i qocpr. - Agaepomesefzorifupgiionalct ur ed

by TOKYO GhieMh %?dum-l:&grr&obut HydiaL 2)515 afild gol%ondensation ma J proceed durmg the
met hacryl oxypropyl tri et hoxysi|l ané 6; manufacture CHEM CAL

| NDUSTRY @@rageLof@le)coatmg agent. In addmomtheaab@w;@ﬂmﬂwrg ohifa maY%amprfgluatn acryl

I db
i et B By PRI B R B e Sy ol Sy ol

| NDUSTRY cacnamallfrfdrylysa[te@o f@]ther the above compopief of &itr@ytbe@fprcndwet mw byi | ane
type cg ol ect
t "t he 2 orrar Ry Ringsd pbfodafifedintholnet B AR MEL ALt bl CRRZC
(2) and t haambla,vzm dligohemteving aakgrsé 6f pobmarizgeoncd ot 2 ds26h pref@ibly hmoligomsr
range, curli n at, ordi 10.te f.a t ds, and
ror sover . Vg Atieftee YR esdlinSRRERe 57  pedfic ey B AR BPRRETY O
crack can 1bcﬂude0mmd1ersl fuch laemethpmtramthm;@sillzms,snethﬁmeﬂl%imlam| ght, curing at

ot pref erFaBIT PO RSB B i G Lo ciTe ey e e ng
har dness te@i@isipiopodieitdne ad ethyltributoxysilane, and hydrolysates and hydrolysis and

polycondensation products thereof. The weight ratio of the respective components of the above

tetrafunctional silicon type compounds of (2) and the above trifunctional silicon type compounds
of (3) is preferably 1:1 to 1:10. In this range, a coating that has high coating hardness and is
less likely to crack can be formed.
30 [0015]
The above component of (4) is at least one selected from a silane coupling agent
represented by the general formula Si(X)s-Y or R4Si(X),-Y, a hydrolysate thereof, and a
polycondensate thereof (hereinafter sometimes referred to as silane type coupling agents). In

the formula of the general formula Si(X)s-Y, X is an alkoxy group, an acetoxy group, or a



5 which is not preferred. [0017] The above solvent of (5) can
be appropriately sel ected. For exanple, polar solvents, such as water,

al cohols, nitriles, am des, ketones, and %ul foxi des, are preferred. Those
having a | ow boiling point are preferred because drying at | ow tenperatures

i s easy. Ahidridaiom] thr@E 3SRhe6d @6 AP dvvddr &, aﬁﬂd’@h&@ﬂ@ﬁlﬁ@gﬂoﬁp BRhRling an
preferred. Exanples of al cohols include nethanol, ethanol ﬁ;%anol and

but anol . THE/ SRR alfoxy BEOUBGING @M ACSXY GERUPp a PYadditiony in fhe| fimulaef thegrperal

appropri atfeha{u1§ﬁhsl(>@)9nsm¢§an f@?ebgﬁwlﬁgamocmwﬂoh%%m Rl By QFbup, an
environment, and the |ike. 15C her than the above conponents, a

cat al yst fasetokygiou, pzh ﬁlyome q@aﬂl Ve RE&rirayhg thhiamgios didfereat, pad ¥ dcan wgaic
silicongty, gqgup%q)maemg% ﬁﬂ& %&)\?eaﬁ QF ,ﬁbg%/@p bid Jn% bkPadlp. s'ﬁh'e%%x; gﬁaﬁ%of

conpounds 0 Si type coup |ng agents of
added to ttheahweaX-ij pfefeasbidansHkedy drovg heviag il iy Gepelan agfms; h@an@lsethcreof

|nvent|on f e c etic
aci d, sodi um %%&ﬁoﬁ %&H) ﬁ&&f‘&{yg 6u£ﬁ9E {(}gég&?l ﬁ@gg%}h? {%eﬁ-loﬁgﬁ?g?. tAﬁan 20
t he above additiporesamnples eﬁihmrgmrawgoh[e’n( nsﬂudelﬂmtismga\amvlnﬁ@yomeammm'gmpt in
the near-infrared shieldi coatl ent e at ratures
accordi ng atnoan}"ﬁoegrﬁli!pégé'netl q Vaheion, C?E%rmtlﬁt il ogrew’g%}]lglfig%ép é‘g‘énéﬁfapg%om d
be one10hairowghha k&:tdmnhl@iﬁp ain iddydBatelexaippi eiﬂo:bixepﬂ@roupna: ktwegm)n]gam the like.

ul travi ol et shi el d| ent ul travi ol.et absor

bi ng. a
benzophenorté® ‘H‘eﬁc’{}%ﬁ a“ ﬁ% P ELEN20FE BT & ¢ 6‘%?9 %8?3 ?F%E"’re prefefied
par a- net hmévaﬁis@ﬁladﬂtlﬁg 8 ohs Gi%fhlcwtﬂg\lﬁﬁ:lnesaan@ Blless Yikélg taarhdk e bt Rambdesa and

di benzoyl net hane vat i v c ujtraviol e shj el di ng agents,
such as néfl%rionekpﬂee%fan%%f)eﬁ ae?tdﬁprat%ff%%%&x%‘éww&m yegn eﬁ@e@& Yiron

oxi de, ¢ erﬂréﬂ&@éﬁ!rﬂ@,thé std&ragu dfiheciogtigientZ i NadditiolSthe @ile BorBFBKER oFX4)dRay

conpl ex oxi des usi ngt;Er nore of the above netal oxides phosphoric acid

conpoundls, besuprerlugkobiaipgd bgrpéefmwydﬂlxzmaumwgﬁ?ﬁa%ﬂém cwplingageroBhat e,

and zinc m&%gllaaiﬁame@ﬂ%r&%ﬂi’é eXruRRQSEE Ahdve c@&E eROSTRAURE S USirbhict MWaifdd 30
nore of the above phosphofic acid compounds or the inorganic ultraviolet

shi el di ng byguemienslyfydelyzinetand lpelycmwsmg Mapgler ofatilangsaup aafrgé@teforar e
preferr ed’exallﬁgl@ @\gblﬂ& H’%Olﬁ \é%%gg%ﬂ@%r é}izsucﬁ',' &ﬁﬁ& h 1§40, ﬁ‘%@erm ) oll rare

nore preferre ose Vi n rage partic e di aneter o nm or
| ess are fhﬂwmgerdegxﬁe@femb@@rlzmm aof ebdAtedy fine particles are pref erred is

that t t ransparen

si gni flggant |y decr eése%fe Cﬁn& &gé?«?g héﬂné"@kﬁﬁ%ﬁﬁynﬁﬁ Sg’]r& Eﬁl{llﬁ%ﬁ&%f[a ©

shi el di ng (Kdeml 083 atansfhétaled by ShinrEisi Chostical ps Livh\and & -@ 00amaiugrgrdd lpf 365 nm
is nore pr | ns el te uch

an ult raviﬁ@bgﬂf@@% Qﬁrﬁ\?%{'sol )A“n?' réer%ﬁ%(%% 8@1@35@{1}%%&@?
titani um diy®BhirdEtsu Ehemicelxtaid,tdt artidaf165210%y phosphaed by COKIYANCHRMEQARL €, and t he
i ke can e unt of the catalyst d th lLtr

shi el o ng -SBERTRY A B3P Biepiiperfhain s mintpe Rt A ose. o019
I n addisi aCHEMICAL INDUSTREER, quDn@nyitrmlfuﬂmxymge (zlesxsﬁ magifact@kd bREORNES ent
invention, various additives and fil SUCQ reS| n bi nd(giir%,r@KYo

di sper si ngc%MHt:AL INRYUPTRY EOdi TR |"H’é[ ﬁ@‘@ﬁ’?‘y 4" |5n’§‘a

wet t abi | i tyHENREQN NOUSIRYICO., @rrpﬁaadimumﬁs@neﬂefayaho&wsme éiﬂi@m ;:ng agent,
10 an emulsifier, a colorlng % an extender, fungi ci a curing aid,

and a thi dR@Wf%ﬁB‘r@dieﬁEOK‘ﬁ@ 1Gielh DYRES BRY £QuHiT rQi) conponent. Exanpl es of
the resin binder inglsygde Cg{“gﬁ@lager}@lhggqgé&epgyygro iRligycs.resins, acrylic

resins, polyester resins, epoxy resins, fluorine resins, and nodified

si i coR@ %mlmyplER)dﬁmeé@Xwﬂaﬂh@(Wsﬁﬂér@Wﬁg@h‘?y $h1e1E£sdé?het11)cahG¢ fHdtant s
((a) ani onj.g 7 6040; manufactured by TOKYO CHEMICAL INDUSTRY CO., LTD.), 3-

glycidoxypropyltriethoxysilane (KBE-403; manufactured by Shin-Etsu Chemical Co., Ltd., and
Z-6041; manufactured by TOKYO CHEMICAL INDUSTRY CO., LTD.), 3-
glycidoxypropylmethyldiethoxysilane (KBE-402; manufactured by Shin-Etsu Chemical Co.,



(carboxyl ates, sulfates, sulfonates, phospphates, and the like), (b)
cationic (al kylam ne salts, 15 quaternary ammoni um salts of allcyl am nes,
aromati ¢ quaternary anmonium salts, hetergcyclic quaternary amoni um salts,
and the like), (c) anmphoteric (a betaine type, an am no acid type,

al kyl am nep@xhles 6042, Rahh Q&R 69 TORIYD CHERSEAT ARV ISTRYEO,, Lang, 3-he |ike),
and (d) nonionic (an ether type, an ether ester tyge an ester type, a
Abyd IFfé‘iagents

ni t r ogen- cBYRI&RHPIREY mghuldinetionyRidane (48944; manyfagie OKH QA HHEYM

(al kyl - modiNTHRErROEYS I IrBXasHaS:- (3R PARYNRlokddy B DRy AL S 6ilA0 (28HASI | OXanes,
and the like), (3) phosphate di spersi ng agent s” (sodi um phosphat e, sodi um
pyrophosph&%@faﬁmﬂW@ﬁYﬁd&Mbﬁ‘&LHﬂD SRV fAthdtldbhosphat e, sodi um

tri pol yphosphate, a i l a0 ' }

pr opanoF, am nonet héﬁecﬁofikgeﬁigﬁr}éﬁg %ﬁﬂgﬁéﬁuﬁgﬁ%@)ﬁﬁﬁgﬁﬁﬁp gg@@cﬁ“ﬁdgﬁi ng
agent contangheprspitfissthoxgigicolil BM- 987 enamtactefdytShin-Bise Rhemicdi(esilig, andd
craters. EXARRLSinfhabildpd tOKARSCAIMIBHINSIRASRY ¢QClygg forylic surface
adj usti ng ‘agents, Vi nyl 5isurface a J'usti1ng agents; sil'icone surface

adj ust i ng ageodrspyligndiofsisliori(KBESW3 f memifadjredshy Sign-digmthemicthEo.antdyatd Added

I et e e e e N e

manuf aaburaeinbptopyiltinethok SSIMECIKIBM-603 enlai S niraddy ShirpBrt ShehicalhE. dbdyd

conponent s 1) to 30,(5 lyst aylal shi el di agent,
or the abo%/'gg%qgF%H“@‘&H‘ﬁg&i&h‘p%(:ﬁg@gféi&w)ﬁer@qﬁ)r ZIJEBh 'Zh(la’ﬂ“r?&tl.h?gﬂé

m xi ng _rTEtdiﬂﬁoﬁr.Spy:cllﬁEth siliti)rfél(KgELinﬂ inﬂﬁdfﬁﬂ%red:w SHimEltsdicsmﬁ@; o8, Did.)f Ka-

i norgani ¢ near-infrared absor ., agent, fo e, aint conditioner,
a col | oi d ﬁ%i“l‘f}o,ethéi‘)ﬁéﬂ“]'m?ﬁr‘?ﬂy?mﬁi‘ggﬁtfgww',a“‘?) fFonndRgedbyhmisy.

[0021]  12cKsnigal 08l DR 5870 P) Hidithcin@ BboryeYoeENM ARNESUS TR 0di g
coating agent to a substrate, conventional nethods can be used. Ceneral

met hods? skidh).a3d ¥mhsndsaamineprompirizmpihosyylprrf KEN1ST &rmangfcturrg, bydilin-Eat i ng,
f1ow coati Bgmikiche L&Lahl 2%888! HEhfRANAE tCrERed| HEMRGAL RESUSTRY 9.8
coating, brush coating, and sponge coating, can be used. For dip coating, a
near -i nfr akd#).5 shiel ding coating can be fabricated on both surfaces of the
substrate. For spin j - b Nl ki ng, flow coating,
brush coating, spongACes(ﬂg%éa({algﬁlg,%pdrg% htgﬂgé%lp%ec%o ggé)dr?gg?lﬁ(%ﬁ?r ared shi el di ng
coat i ng cameideprbppitricthaxdarerKdieS Sumbmdactetd bh8higtitst Chemacal (hehtdt.lard Zoat i ng
t hi cknegs |} i, i r f%%‘ﬂz e e solvent is
renove%ﬁf r%6%5gﬁ%ﬁgggﬁ,ﬁ%ﬁﬁfﬁg{ug@fﬁgﬁd@%ﬁ@ﬁ@ fLaI];Ngﬁ S |\é¥\§i’2‘§b§bati ng is
formed. The coati ngAfsilemadonpling agengrhetieg ablethadi9l grewd ochwdes 3at or di nary

t t in.th . 5.to 40C. i i be.fed i
the coat | nEePPHERPE Pty e i M RaFaR by Shib-EiR QREer ' "
heati ng nago.betdpend D603 nasufeqret e d OKTHE CHEMICAY, INDYSIRAt 002 LTAN, be

appropriately set according to.the ‘esi stance of 1 subst.r and the
ke P and. methagnprom iy e s RSB o Tt egusa be Sobr Gret BB Rt he
range @b 40l an08630; Fhautkbiuel e TOKO ChEMIEAL INDUSIRSdCohiLEDd] 4@ 3coat i ng
can be any 15 thickness by appropriately selecting the application nethod.
For exanpl @?th@f:rrlﬁwggetﬁwswe (ans80; granyfastyred y 1D E?@MA}% because

vi si bl e Iimﬁugf@n@@_iqb\é)eness can be increased. The thickness is nore
preferably 2 to 3 nm [0022] As the substrate on which the near-infrared
shi el di ng coati ng i ¢ slarensyplingpged bavingen geayligserp indudesBal s and vari ous
shapes Cana&ﬁo,g@gcgyuﬁﬂ&hﬁaégmemw9ﬁﬁ; B R4 By IBh LA RmiGHED, BRI

pl astics, glas ceram ¢s, netals, woods, an bers, can be used. In
addi ti @& todtZ-edpmeeyiactyred by TAKYO CHEMIGALINRYSERY L. BITAgt i cs, opaque
mat eri al s, Oﬁﬂtﬁh as steels and ceramcs, colored materials, and naterials
provi ded th'designs can al so be used as the substrate. Specifically,

gl ass pl ates and pl d&¢ cantgit af the alwan sibane typefcenpling peended (dsis pleérahih s ta e,
and the near- .25 i.nfrar hi el ding coafi of . the pnresent | I C be
formed on )h‘é“r:“ﬁg]?tom et 5‘%30 & 5l lhaén O%Imno om%a%§¥e eg?ﬁﬁtﬁ6§,5ﬁ§ %@Bgmgﬂ%%‘%@f‘s &
sunr oof s, @nand the abdvk @jfussionsdsllicastypbeomponddyeat (B Iuthsredpel @sing bradmsry and
the like. In addition, those actually used can be used as the substrate.
For exanple, the near-infrared shielding coating can be fornmed on the

wi ndows of buil dings, show wi ndows, sunroofs, roofs, walls, and the |ike,
as well as the wi ndows and bodi es of



30 automobiles, trains, and the |ike. For the purposes of inproving the
adhesi veness between the near-infrared shielding coating and the substrate,
protecting the substrate, and the |iKke, prinmer |ayer may be previously
formed on the substrate. For the purposes of protecting the near-infrared
shi el di ng ?@r‘aﬂﬁﬂa’s oPdMbut ?ﬁ)ﬁt roc@eds%d%ovlf.‘lax@6at1ﬂ§¥hapﬁasfh§§h%gm%n the
coati ng. ous i norganic ers organi ¢ bi nders, the |ike can be
used for tltaedrl’emamﬂtla iofn? llk&lyttherapk bamehe f‘bl’agﬁér Ifitg C@zn@nmhbssw tody Weightr .

[ 0023] abo, r t agent is
used and appre 3&”9'8&1356'11% a?’t're%n%a%gl&?ﬁgég%ﬁ?sgﬂka{lEs‘%rgéft@ & v&ﬁﬁhlels ek

near - i nf r agre@rrédii af the BentEN A g tArBOtkebyf weighedthe Adaihg igtinss tehds tpeedrarseance
of the near-l nfrared_shiel ding coating fabricated in this manner al so
depends®on™RifR IS PERHESice of the inorganic near-infrared absorbing agent,
and the lifggi7jgeneral Iy, the follow ng are obtained. (a) For solar

radlatlontransmttance nmeasured_b "‘U’ follown% metc{:u % aso radi ati on
transnittance of 85%®abqveselvent ofGd panbeappropriaiely Selpded h ngfiag’rperﬁ%]?atl on
transm tt aGRnisSsubh & WaabhYorb®, f8%eO ﬁml(ﬁ§ ketohit Rackuffoxiddeas profdd@d SoTdse

Radi ation Transnittance near-infrared shiel dj ng coatijn

liquid is bkaypeiadewibeiliag gpiasae BTe&R@d@ﬁ%HEﬁ%@&P'éHWB?}“WB&WSY sAtleastg y ¢

1.3 ) gancheQEiefield fbmFattr ART NcSHRNNE FtdpirErred e E3HMBRE B aléohoR il Ted by an
ultraviolet visible near-infrared spectrophotoneter V-570 (manufactured by

15 JASCO GCorthasrodtethenol, propangl spéleutansll. ol herpmountat therselyery's pefipapieladyligécd, he
standard plat g%%&%&%ﬁg#fﬁ %o@@c%ﬁ{n%gﬂé)gg%ﬁ)ﬁw&ﬁ(ﬂ@ C:ﬁ}gh%*ﬁ@ﬁ' enviBhREnt! Adifd | On

transmttance IS ca ated according to JIS R
3106. (Re. For the visible light transmttance of the near-infrared

shi el di ng ing measured by the follow ng nethod, a visible |ight
transmttarnce-of 85%or nore is easily obtained, and the visible 20 |ight
transmist ance i s pr €ftiar dianh yhQddyocomponents, Meathlyst fbdrydb«‘é)azéngcbrmglywrsiemi@ Li ght
Transm ttance ectral trans nd visible
light tr ang‘ﬁialfqvﬁﬁ%fm‘?ﬁé‘}%sﬁ ﬁypefé’@p%nd%g zin‘ﬁe iabs0 V%%ﬁ@rhclﬁ aqaﬁs‘g“ Yhe above
rrﬁt h?g of §amipounds of €3), &tha al%ee piene Plple Fafpﬂngsgentzfof'(zt)enaydmradderdfto dreeldar-

shi el ding cqati.n asure t ol | ow ng. 25 enci harnssof
AR IR Ry A RS A R o L e T e A R

Met hod for a&&&ﬁldlkhﬂsg ReB6d dcidiasdhing aSetate, or the like can HCBEd. dllﬂgddlﬁ)olﬂ bﬂieﬂﬁaﬂ“DO
the tips of pencils having different har dnesses egﬁg‘é{)&% ed W th and

paper, 28ndthg abpvssemponents: af yltsaviglet shiskiing ageptdnayd THR frﬁ'ﬁr pl aced

on a 30 flgpfidink §oa$15§ﬁ‘%e¥1t A E’chﬁcﬂnﬁy tdnk}RraltbrBsSac@érdind €0 ih@'ﬂfelsélﬁ ivent®R. angl e
of 45 fromthe gl ass ate. Wien the pencil_ hardness_is hi gher t han t he

har dness ofhg IH@a‘eda& ﬁhwﬁi‘ﬂ%agt?%trsﬁ?‘dﬁ be gnaatshishls theAep Vi Bg éheregh 4
conver sel ychﬂf Brgarn@ u @%ﬁ% jet sﬂ@rﬁlﬁﬁ' §§eﬁts' (ﬁltlﬁ@%‘f aﬁs&%&gtag&tﬁaéfugﬁ' §§1§en95 hbffe

coating, a nick i's ma pénci| tip. Therefore, a penci| hardness at
whi ch the traivaitesspaot ammgbemwc acn@dm@wspwmme@@mmamamet!ﬁs“’iltﬁfe%aken as

coal i ng,sh aga%gﬁfc 4cid derivatives, and dibenzoylmethane derivatives, and inorganic ultraviolet shielding

agents, such as metal oxides, such as iron oxyhydroxide (goethite, FeOOH), iron oxide, cerium
oxide, titanium dioxide, zinc oxide, and bismuth oxide, complex oxides using two or more of the
above metal oxides, phosphoric acid compounds, such as iron phosphate, titanium phosphate,
cerium phosphate, and zinc phosphate, and complex phosphoric acid compounds using two or

30 more of the above phosphoric acid compounds.  For the inorganic ultraviolet shielding agents,
fine particles having a small particle diameter are preferred, those having an average particle
diameter of 200 nm or less are more preferred, and those having an average particle diameter of
100 nm or less are further preferred. The reason why fine particles are preferred is that the

transparency of a coating in which they are mixed is not significantly decreased. In addition,



14 [0024] As descri bed above, the near-infrared shielding
coating agent can be applied to at |east one surface of the substrate to
provide an article in which a near-infrargd shielding coating is forned.
This article is one in which a near-infrared shielding coating is formed on

at | east 3hoaR of ki hlde@oRf shidiin@BRWethetbBRIds altRwiofd thys Bivikes WRRIdhaktamesl by
applying the near-infrared shielding coating agent to at | east one surface

of the suld4R isdpque BisEIgE PeGayssithe cpmipg of inseet Cﬁ‘ePﬁ%TF‘éPPF?FjesABFUCBBBH’ctraglol% 40C.
[0025] | n fdehitd £Bnt, PASo1ACR6n bhy&bL-e, SRin@x e Nt @ didkgieCAR HEL ARRIREd
with a 10 photocatalytic coati n%1 Specifically, an article in which a

phot ocat a|r§hf>ﬂ%latso°§tlpmgﬂhpeoh#terqﬁ!é edikegan peussd- anqsarrtouatofthtéat@eatmtdﬁm ar ed
shi el di g seak r by form ng the
near - i n?r ared ‘gﬁugféﬁgfhr%%‘é@éi‘te?éﬁg%é’n b le)?;‘]sre]E %)th'!r)nﬁlndg%? ﬁlgtppﬁgﬁgcat alytic
coating or0&9]l east a part of the above near-infrared shiel ding coating by
a publicly known nethads.. ﬁl@@%g

coating, a method o# apg ﬁlémgthgg&ggggﬁgg%%@ﬁ rrfgﬁ? fféshﬁsng géhﬁw&]hg? ‘al yst
( her ei naf tveriowawditiversmd fidlfwr sueklas presis bmdm@ﬂmpfatlag yeent, @@la‘lfacngdjagegtagelmnd
drying it /i 1. p) r LI € f h g fr dlng
coati ng aéé?ﬁvg*r[sépagglbtl%gga%eﬁ%tbghtﬁﬁg()rgéa% %#enbt Eg ?JiY'Stm% Ee“r%’tar;ll a"%)%g'm;g Fited
still i anwatulssﬁw,tae:,olommgtagmtrah(akttamtwalt‘ysgtcid@atcumg a—:tgemﬂ ana@(ebmgagth ed | n

a dry state. .Far .t a nary .te ures .o bout
to 40C ar &P ‘ff't’%g as 5@1{2‘%@ Bt Edafipled Otdtbﬁfeé%‘ch“t‘tgg é ROTEPY RiPgeTon
whi ch t he sﬁ&ﬁis-all{yﬂrr&ﬁtﬂda@ﬁlc&bsﬂmsngol?@&ﬁ' ka3fhs) e@oi;orreﬁtﬁsj flﬁlﬂrtmesn‘jd,lﬁﬂcﬁﬁﬁdlﬁéd t he

substrate, . and t he photoc tic caqati n on the other surface of
The” subst FHREN ST L3uBEe Pott e abeeent et ERerPBES {6 T « ne

phot ocat alyirbéxyt@al dulBites @uttdaﬁtes S §ppBdtes, el thafike)APPOfiohie (A1RylihiRe salts,
near-infrared shielding coatin In this article, the above near-

25
i nfrar 8 MHASTENATUBIALT sajts of alkylamines, sxpmatis quaierary agyRqnipR salis, hefeaocyclic
substrate, uaepimty%x@mtnﬁeatsadlwtmm&@%ydaq)hbt%nt arutea%qutpet BeaRinbatidsypef ace of
t he substrate by a publicly known net t he net hod for formngthe
phot ocat alajiiiamipeeifeiga nigogastaep@nte t&tﬁﬁ@%h@/ﬂ@h@dﬁm%aﬁé (d) spnigpiafam
agent and - after) of
The appl | o B e e e R D he
appl i cat i sHicone tlmrmgemafa&twodd‘@émpbfgﬂca@eﬂsx pakxoxy@Rylpre-epdified . For t he
dryi ng,t e t f r referred.
For +n2b SuRBEHRes, ot (o] SRR Rl BIE e oSl SR 2 <L
used, as dgesphodpbaic.zbdivm, m@ptmsplpteas@isurandtaph@shat@ smlmnetsportmhomatp,raerﬂer ably
used, and gl ti.c a i ranspanen nor e
versatil e.tg%@?:eﬁf agdf‘* ) 3§&%%ﬁle “‘d"s"é‘P Itytlgl%tj eo\{v%tnﬁn OWS y(% i) eﬁ nggﬁwq’tlt(e
w ndows, Slihersodics ,acljastdtgtagmt okm]s ﬂlsfamhmsncasopMemdaﬁawudf asandsmgtabdl es,
trains, and the n.addi.tion, thos actu an be use
Lhe subst (. FBPTRles b e SRS baP ety DR S i Shfhes T e
phot oca$ alsyitfhde adjvadiigngemtsRilidend smffmchdpmmtg@em ruﬂo\mo@te satfhdedidngsng a?ghﬂw
W ndows, nroof s, @end the |] ke s well as the wi ndows of autonobil es,
trains, cappQuptiag lsar[mfe?z'ﬂeysetaccordmgtothﬁweﬂ%%ve photocatal yst is a
subst ance [bdray exhibits photocatal ytic property when irradiated with |ight
havi ng energy equal to or higher than its band &g One or two or nore of
publicly known met aFbecrsapifaedseisldingraginesesnt of PresentiRvVERIAN AN 8% de, zi nc

oxi de, tURGSHERwAN Iﬂ%l}tlﬂ@?&pé&i‘vgﬁmd&&%lﬁéd uhid ¥ He aBARLBmpS AR sRE (Y364
Particularly, titanium oXxide, whi has 10 excel | ent photocatal ytic

proper 89 dPd ilse exalpstcthe ulyraslpbbt;teel@maamtm@seboweéhlﬁb@mmaent Tat berAdded. exi de

i ncl udes, [ i | S

e ani um e B L CrtoiZi Wit Cfot PRREREORRREE! by GRUSBHSN E AL

aci d, and indrganid npar-injidred ebsbebingageanifarexanplde maing conaditonamy catojbmal, adgldt ens

of an anat . 1 rutile type, and the |ike, and may

have mxedﬁc‘ry %gﬁl%;a/os‘?élﬁ@gh& é qj%us?dn order to inprove the photocatal ytic
[0021]



15 property, at |east one netal of elenments selected fromthe group
consisting of V, Fe, Co, NN, Cu, Zn, Ru, Rh, Pt, Pd, and Ag, and/or
conpound thereof may be contained in itshnterior and/or on its surface.
The particle diameter of the photocatal yst is preferably fine because it
hﬁs excel : ent phot ogabaieyl@Cfo@fpppﬁfgttyehabﬁhen@aﬁﬁﬁ;aeddahiéicﬁ;me“00 1ngCﬁfgelﬁthﬁa
photocatal yst is nore, prefera in the range o to .nm further

pr ef er abl fupwaf%%o’ﬁygﬁb’éald‘?eﬂio‘iQB‘}‘l’hWS i éﬁ‘i‘ﬁ‘%ﬁﬁ'ﬂh"%‘r SR AR PAIYCQRHNS KRB0 r ange
of | to 3QQatMp rdileP&Rling, dip coating, flow keBatiddrife @Batink OfledidSatt QaGe bal dbating,
those having visible light response ability excited by irradiation with
vi si bl e | ighecagns bwsgsoag@geaﬁﬂﬁp%? ceadifigl 9y be Birdy i enatiog, amearnirapdt

l'i ght, W'sﬁﬁl&ﬁ%{o@%&a‘ﬁ bk Rbrieited AFBlR M Bkes drshd s‘ﬁﬁitf‘é%‘?dgbnlnsipﬂﬁ%oﬁfi@é, spraght ,

and t herefore, ing 25 the photocatal yst a visibl response

type, obj eetdng rligecoating ey ceaingbbrugh ¢asting. veange geatipansnd & likefaf negr-infrared
usi ng nat 4 . f . t t i Vi G lJ se
abi 1 Pey it g i MCRIPLPOR!GHASAT UMDY ] iR fro ol iEGRAN
titani um dxindde thizkeforsechting iray de gérfdrmednt Whtretle selvens isohmexed dtoint the agrdled

ni trogen ( . Qr [ . - ' [ ' | S

i ssorved Therfre fACAREel Qlela35Gingl Mhel TnghidBE RiallHl Shrail 3,
conmpound, performabay hydiiraepcticohperatmrestiithe Irirge of $ tosiiPGor Wedn ain ot dvel sumbpbedof
titani um oxi,de particles, those in which titaniu i de (ticles are
conpl exed MiteroRiedhRATR Q MaTo, b SRtRe foBeBEar I AIRIETFaMETY Ton t he

vi si bl e | i gghfornieigls @dtuirsdl C I'Tha Siedting lenfpekdere 0fin b ipgiipEittePskitReortiing $ethe Reathi ch
the conpositional ratio of the titanium and the oxygen of the titanium

oxi de is cRuigwa of the sphsate ppebthe fke.igad jsrspscdlically jn the B@ge ofrf) tp §9P6} preferably

The photo I | @9 i Ry i Si g

phot bcat al AT ke AGL] A5 ket TR Bl TR Rl T BOBEE ot
can be 1&sablicktass ydatiptapoiatelyi salettive theapplication aretitbds hFer edample cothickmays aighat  of
the present inwention, .a photocatalyst 5. ting. agent using the

phot bcat argie TR 18Ry Ep Ry bRk Bine iR oo PARRL P HebBe n g ggent
and usi ng thickneabidwert piecfeadblynzto Jommal silicon type conmpounds of (2), the
above trif @“%i onal silicon type conmpounds of (3), the above silane type
coupling a[g s of (4), and the above solvent of (5) can be preferably
used. Such a FhOt ocatsaiewabstﬁ@aingﬂgﬂﬂgﬁﬂéar@lﬁexsedrnht)eldimﬂ'aﬁ@ ila&&tddem,gh@b ofl
tenperature ,of 200C or nore, and the binder_ can ured. at, ordinary

t enper & ur@EOBT ARl 28 vlaeélfcfﬁ%&?am?dq = Foherewk Ho5 gfcvae‘a&twa*aﬂ% at has
hi gh coat iggh Esg;n@kﬂ@s? 8128926l cbRmi@SHiethls k@dalis,!Ad Gibas)caf 8RR, f Brageioato or di nary
tenperatures [0030] The content of the_ photocatalyst is

pr ef er abl yragspaenhgngergls,achysclassrsagd plREiceroappiie UeTiay, 9EIABFeteitEramis h
respect tQoidi&d hbadls, apPHAterifh pidRicd Rlith dsi@Hs chfisd e RR@hOMAsMsHaE, coating
agent. If the content is |ess Phan 5% b% wei ght, the photocatal ytic
property diepifigalysglasatilaits and plagic phatesfaan pe arelargbly hied e e svhsirats, avg ke neAan 98%
by el 6Bt 1 infrl}Eg GAAHHE oAk APRE Brek G R ohiRorl&R bEAfied UGN o B RARH ryed er red.
In addition, the photocatdlyst coating agent may conprise a thir

conponent , wigdews &duildingo simvadtidowsy esnreafsl ahd [Hediks, asswedias the vendawsiohl bi nder, a
di spersin el r J usti '

wet Labi |1 £y RIEHs, BaBiahB R 1RE) ABHRIRAL ot THE B OO R e
agent, an Komgksngfle,ele near-nfived ishigldmgenstingaan bx foemekbon tha windogs of bleldings,cur i ng

pol ycondenbht MO0 oL’ REvh BT ks Beb &Y SN 3BT Bl yst and o
met hod 30 orauvégnpdbyies) Gainkl@nd the like. For the purposes of improving the adhesiveness between the
near-infrared shielding coating and the substrate, protecting the substrate, and the like, a primer
layer may be previously formed on the substrate. For the purposes of protecting the near-
infrared shielding coating, and the like, a top coat layer may be formed on the coating. Various

inorganic binders, organic binders, and the like can be used for the formation of the primer layer



25 photocatal yst coating agent to the substrate, the above nmethods can be
used. When the solvent is renoved fromthe applied material, a

photocatal ytic coating is fornmed. The cogting formation is preferably
performed at ordinary tenperatures in the range of 5 to 40C. Warmair or
cool air @y tReop 8kt laRert he coating formation to pronote the coating
formation. In _addition, heating nay be perfornmed as required. The heating
tenperatur[@ 04n be appropri ately set 30 according to the heat resistance of
the substrate and tRgeh ie@borar- ﬁfrﬁﬂé@%lélﬂﬁ;@lcbéﬁng@gérﬁ% Js@dwﬁ gf)hsﬂQO ko 500C,
preferably in the range of 40 to 200C. The thickness of otocatal ytic
coati ng capasbeneauyfacel derulsiratsythe pesrdnfFarest Bieldingsasting ¢y bFFﬁ“éméépl Alhpughn

met hod. ;Fqfe Eesﬁm%&e ofitht b iARES gh&bmlngcaaaﬁ%ebﬁéatéd ih %@ﬁgnﬂ%%l's&dé%ﬁfs%r ed
because Vi SlI 1 ght transm ssiveness can be increased. The thickness is
more pr ef dhapirfprsance of the inorganicmeer-infrares absprhingsngent, andholifengenetlly, they

adhesi ven phot ocatal ytic coating and the substrate,

protecti ngf%ﬁ%"gﬁéy’\%g}tg?agn{ég and the like, a priner |ayer nmay be previously

f or med on (ehiorsolbsradiation trapsmitiands mweurpchbst the dalkoivrg methed, anglarngdintion s t o be
applied. FEor . i t t he
e, 2 GfeblifnRdr BRRREISS s Rl SElnah o heRURt RERIA KGR PRrecl

bi nder ¢ (ﬁO@’a«mIessS bi nders, and the |like can be used for the forrrati on of

t he primer d the.t cpat layer. [0032] By irradiating
t he above ﬁ@%"ﬁ@é@m%S&@g{*ﬁ%‘O\ﬂjﬁ S]inftah of a wavel ength havi ng energy
equal to or higher Nman-;hifnaedbﬂmjdlggmauhgdqmaIiu dpplisdty a g@is plhie g@bmdactured
properties, and cantamhati on&Breventl on &grtl es can be provided. By

i ght i rrdiMATSINAMIGR0pHE 1 it 1P ugmigadifrigd tO’r FE RS FEY  ARFPUeREting or

less, pr efﬂ%ﬂﬁ@ﬂnéﬂ aﬁhltffa@ﬁ)ﬁat vERME REr-RRbRY RELrofHdbrdier V85 RQERhdh&uie@ bPr event
t he formatlon of qui d drogj tgprevent fogging due to the solidification of
&

wat er %pdASCQrFaorp@rewwsmm Hew FyandactEehbakibsphitre: asithe dandpdipdaio tot i s
possi bl e tp. a%@%@@éﬁraﬂml%{cé t?héﬂesotla[r?@cﬁafffén tﬂéﬁknﬁﬁarﬁé ?wﬁﬁéi&ﬁgtﬁdsxdo% b 6%
photocatal ytic coating, for exanple, harnful substances odor ous

subst ancegym)aneklaidted atm‘fd!pglm A8 Rad106n and di SI nfection. Particularly, water
pol | ut ant i r i E i ke .

Do o o) 1 SRR Tef ton BRa i OR BlohedlRh bk affinp Porhlh Atk red TR B2

sul fur ox |fdl$)w1agmheirhpcﬂ raog@bie bightdensnaitiahce 00 B¥%6 onmmoteak catdy ebthinctatahfbthe VISIble
subst a uch bacte croorgani sns, and vari ous

cont arﬁ% gB ranSm nceen1 gréera%i %dwgléfrnaleet ed. As the light source for |ight

i rradi at i oviethad fot Mehsuﬂnglmsdalé hight Tramsnétdrnice | | ght havi ng energy equal to or

hi gher than the ban ap.of t. hot ocat al yst. .is . .used. For 20 ex e,
edur el 1 ont eous conedRl R R bR bR o r e QB ITRL sucn
as an uItG@Ukmmmﬂ)mmﬂﬂt@bﬂwh&g&mmtmbﬁmy Iarrp, a xenon |lanp, a

fl uorescent ndescent | can be used. In addjtion, in
e case. 4 HoRAe e SR HE e oG A B aHei] S PG TRy by W SV E8imor | 5 ng
vi si bl g | 'nﬁﬁf'ﬁodcﬁged@ﬂ hir@fehs off 118 id daSifit obtdihcA0ArRL thOPendilRitahess RGrdfEraBig 48t dron
time, and the can be appropriately set, depending on the anmount of the
subst anced™® be treated, and the 25 |ike. Exarrpl es [0033]

Exanpl es  QfiethieroPMR28Rhe PENEAMakdasaM |1 be il lustrat ed bel ow, but the
present invention is not limted thereto. 30 [0034] |. Preparation of

Near - Infrared Shi el d¢aotfiGpiatinly>Hethe tipErknepribshaying dﬁmt Edraseaniey e
Exarrpl es 1)81:[&‘3&6 )Mtﬁ garﬁ?é{?é‘ QM avﬁdsg Bfate%tﬁ"@é ﬁéar—%r&l s%?eﬁ&ﬂg Q%tu“? 'pgﬁéd (ch a

acetic aci wer e
30 floor, is slowly scratched by the tips of the pencils at an angle of 45° from the glass plate.

When the pencil hardness is higher than the hardness of the coating, a scratch is made on the
coating surface, and conversely, when the pencil hardness is lower than the hardness of the
coating, a nick is made at the pencil tip. Therefore, a pencil hardness at which the hardness of

the coating exceeds the pencil hardness is taken as coating hardness.



18 synthesis container, and stirred with the liquid tenperature maintained
at 0 to 10C. A total amount of 43.5 parts by weight of conponents (a) to
(d) having a conponent mXxing ratio descrjybed in Table 1 were added
therein. At the tinme, they were added little by little for each conponent,
and stirregopqr 16 hours, while the liquid tenperature was maintained at

10C. 5 Then, the liquid terrperature was set to 20C.. 0.5 Parts by wei ght of
sodi um acet at e was Adderibataboye. Hiespanairaradshielding goasive perat canhe aaﬂt?em afof

the heati ng,g g5 ﬁﬁ@ceqfftﬁe%ﬁstﬁfel tybmwe ah BRicRTPWALch @fned R 486 ifdi@ina EdLihg t he
solution was dried at 12 hour) becane 25 to 26% Next,

ant i nony- digferenet nTana@le (Srﬁ!ilﬁlff \abltsbja aeprfrare highiipe aNmyviofargefl opaidpst LTD. |
SN- 100P) aéne%nrfaaa%%@@b&ve@&@s&ﬁﬂerﬁnd%@ge RBARAR AL PR ind RS naddardao t he

above sol ution so e weight ratio of t'he iI'norganic near-infrared
absor bi ng shipdding ¢agting $gesp ,a'dlgasr[ pnat syefaceoif thel substraieeend 590¢ ibpicrdingper sed usi ng
a paint Cotnr%' trlat%pegrof% ygt%@uéed by RedDevil, to obtain a near-infrared
shi el di ng COBY T nt ‘Conparative Exanpl e 38.6S Z017 0.001

Conpar at i V[eoﬁqarrpl e 2 Cl |1 S.88 Il
In addition, the near-infrared shielding coating can be combined with a

10 photocatalytic coating.  Specifically, an article in which a photocatalytic coating is formed on at
least a part of the near-infrared shielding coating can be provided. This article is obtained by
forming the near-infrared shielding coating, and then forming the photocatalytic coating on at
least a part of the above near-infrared shielding coating by a publicly known method. As the
method for forming the photocatalytic coating, a method of applying a coating agent comprising

15 aphotocatalyst (hereinafter sometimes referred to as a photocatalyst coating agent) and drying it
is simple and preferred.  After the above near-infrared shielding coating agent is applied, the
photocatalyst coating agent may be applied still in a wet state, or the photocatalyst coafing agent
may be applied in a dry state. For the drying temperature, ordinary temperatures of about 5 to
40°C are preferred.

20 [0026]

In addition, an article in which the near-infrared shielding coating is formed on
one surface of the substrate, and the photocatalytic coating is formed on the other surface of the
substrate can also be provided, and it is preferred to form the photocatalytic coating on the
substrate surface opposite to the near-infrared shielding coating. In this article, the above near-

25  infrared shielding coating agent is applied to one surface of the substrate, and the photocatalytic
coating is formed on the other surface of the substrate by a publicly known method. As the
method for forming the photocatalytic coating, a method of applying the photocatalyst coating
agent and drying it is simple and preferred. The order (before or after) of the application of the
near-infrared shielding coating agent and the application of the photocatalyst coating agent may

30 beeither. For the drying temperature, ordinary temperatures of about 5 to 40°C are preferred.
For the substrate, those of various materials and various shapes can be used, as described above.
Glass plates and plastic plates can be preferably used, and glass plates and plastic plates having
high transparency are more versatile. Such articles can be used for the windows of buildings,

show windows, sunroofs, and the like, as well as the windows of automobiles, trains, and the
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like. In addition, those actually used can be used as the substrate. For example, the near-
infrared shielding coating and the photocatalytic coating can be formed on the windows of
buildings, show windows, sunroofs, and the like, as well as the windows of automobiles, trains,
and the like.
[0027]

The above photocatalyst is a substance that exhibits photocatalytic property when
irradiated with light having energy equal to or higher than its band gap. One or two or more of
publicly known metal compound semiconductors, such as titanium oxide, zinc oxide, tungsten
oxide, iron oxide, and strontium titanate, can be used. Particularly, titanium oxide, which has
excellent photocatalytic property and is chemically stable and harmless, is desired. Titanium
oxide includes, in addition to titanium oxide, those generally called hydrous titanium oxide,
hydrated titanium oxide, orthotitanic acid, metatitanic acid, and titanium hydroxide. Titanium
oxide may have any crystal systems of an anatase type, a brookite type, a rutile type, and the
like, and may have mixed crystal systems. Further, in order to improve the photocatalytic
property, at least one metal of elements selected from the group consisting of V, Fe, Co, Ni, Cu,
Zn, Ru, Rh, Pt, Pd, and Ag, and/or compound thereof may be contained in its interior and/or on
its surface. The particle diameter of the photocatalyst is preferably fine because it has excellent
photocatalytic property. The particle diameter of the photocatalyst is more preferably in the
range of 1 to 500 nm, further preferably in the range of 1 to 400 nm, and most preferably in the
range of 1 to 300 nm.

[0028]

In addition, for the photocatalyst, those having visible light response ability
excited by irradiation with visible light can also be applied. Usually, only several % ultraviolet
light, which can excite the photocatalyst, is included in natural light, and therefore, by making
the photocatalyst a visible light response type, objects to be treated can be effectively
decomposed, effectively using natural light. For the photocatalysts having visible light
response ability, those publicly known can be used. For example, those in which titanium oxide
is doped with a different element, such as sulfur (8), nitrogen (N), or carbon (C), those in which
a different metal ion is dissolved in titanium oxide, those in which a halogenated platinum
compound, iron oxyhydroxide, or the like is supported on the surfaces of titanium oxide
particies, those in which titanium oxide particles are complexed with a compound that exhibits
photocatalytic property in the visible light region, such as iron oxide or tungsten oxide, those in
which the compositional ratio of the titanium and the oxygen of the titanium oxide is changed, or

the like can be preferably used.
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[0029]

The photocatalyst coating agent is a composition comprising the above
photocatalyst, a binder, and a solvent, and publicly known coating agents can be used. In
addition, in the near-infrared shielding coating agent of the present invention, a photocatalyst

5 coating agent using the photocatalyst, instead of (1) the inorganic near-infrared absorbing agent,

and using the above tetrafunctional silicon type compounds of (2), the above trifunctional silicon
type compounds of (3), the above silane type coupling agents of (4), and the above solvent of (5)
can be preferably used. Such a photocatalyst coating agent does not require heating ata
temperature of 200°C or more, and the binder can be cured at ordinary temperatures of about 5 to

10 40°C. Thus, a photocatalytic coating that has high coating hardness and is less likely to crack
can be formed at ordinary temperatures.
[0030]

The content of the photocatalyst is preferably 5 to 98% by weight, more

preferably 25 to 98% by weight, with respect to the total amount of the solids of the

15 photocatalyst coating agent. If the content is less than 5% by weight, the photocatalytic
property decreases, which is not preferred. If the content is more than 98% by weight, the
coating hardness tends to decrease, which is not preferred. In addition, the photocatalyst
coating agent may comprise a third component, such as various additives and fillers, such as a
resin binder, a dispersing agent, a surface adjusting agent (a leveling agent and a wettability

20 improving agent), a pH adjusting agent, an antifoaming agent, an emulsifier, a coloring agent, an
extender, a fungicide, a curing aid, and a thickening agent, and catalysts for hydrolysis and
polycondensation.
f0031]

As a method for dispersing the photocatalyst and a method for applying the

25 photocatalyst coating agent to the substrate, the above methods can be used. When the solvent
is removed from the applied material, a photocatalytic coating is formed. The coating
formation is preferably performed at ordinary temperatures in the range of 5 to 40°C.  Warm air
or cool air may be fed in the coating formation to promote the coating formation. In addition,
heating may be performed as required. The heating temperature can be appropriately sct

30 according to the heat resistance of the substrate and the like, and is specifically in the range of 40
to 500°C, preferably in the range of 40 to 200°C. The thickness of the photocatalytic coating
can be any thickness by appropriately selecting the application method. For example, a
thickness in the range of 1 to 200 nm is preferred because visible light transmissiveness can be

increased. The thickness is more preferably 50 to 100 nm. For the purposes of improving the
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20 [0036] 2. Method for Form ng Near-infrared shielding coating
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15 coat i ngenegs eqiud ke diighey tAin 1@@hanmp,dlyylmebémltﬁhntefogglmmpromhﬁdaqdl ate was
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on theie oaﬁatﬂ@oﬁtudstfaagle oM (I°h3r desh, pagderaily $06r lgss ctalﬁEbe dbitafnad, @nthitss psasbbledo 10
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Cr acki ng ViTe¥§nt gt 1 dwa»t%vem gaing ) ificafign of WFIET YaROR t oom

for 10 daysud pAnehntiiteadaésdsikdREnthinhhe. CIQ%Hdhﬂ&,\lﬁfj p&XBE 16 a6bompose objects to be

treated, which are adhered to the photocatalytic coating, for example, harmful substances,
malodorous substances, and oil, for purification and disinfection. Particularly, water pollutants,

15 such as oil and organic maiter, air pollutants, such as ammonia, mercaptans, aldehydes, amines,
hydrogen sulfide, hydrocarbons, sulfur oxide, and nitrogen oxide, and environmental
deterioration substances, such as bacteria, fungi, microorganisms, and various contamination
components, can be targeted.  As the light source for light irradiation, a light source that can
emit light having energy equal to or higher than the band gap of the photocatalyst is used. For

20 example, natural light sources, such as the sun, and artificial light sources, such as an ultraviolet
lamp, black light, a mercury lamp, a xenon lamp, a fluorescent lamp, and an incandescent lamp,
can be used. In addition, in the case of the visible light response type photocatalyst, light
comprising visible light can be used. The light irradiation amount and irradiation time, and the
like can be appropriately set, depending on the amount of the substances to be treated, and the

25  like.

Examples
[0033]
Examples of the present invention will be illustrated below, but the present
invention is not limited thereto.
30 [0034]
1. Preparation of Near-Infrared Shielding Coating Agent (Examples I to 5 and Comparative
Examples 1 to 3)
20 Parts by weight of water and 6 parts by weight of acetic acid were placed in a



21 [0038] [Table 2] Initial tape adhesiveness Coating dryness Abrasion
resi stance Cracking with tinme Exanple! (c) 0 O (c) Exanple 2 (c) 0 0 (c)
Exanpl e 3 18
synthesis container, and stirred with the liquid temperature maintained at 0 to 10°C. A total
amount of 43.5 parts by weight of components (a) to (d) having a component mixing ratio
described in Table 1 were added therein. At the time, they were added little by little for each
component, and stirred for 16 hours, while the liquid temperature was maintained at 10°C.
5 Then, the liquid temperature was set to 20°C. 0.5 Parts by weight of sodium
acetate was added, and n-propanol was added so that the amount of the heating residue of this
solution (the amount of the residue after the solution was dried at 120°C for 1 hour) became 25
to 26%.
Next, antimony-doped tin oxide (manufactured by ISHIHARA SANGYO
10 KAISHA, LTD., SN-100P) as an inorganic near-infrared absorbing agent was added to the above
solution so that PWC (the weight ratio of the inorganic near-infrared absorbing agent to all solids
in the solution) was 75%, and dispersed using a paint conditioner manufactured by RedDevil, to

obtain a near-infrared shielding coating agent.
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Example 2 (c) X x (c) Conparative Exanple 3 (c) 0 0 X Evaluation; O--
Good, O--- Average, A--- Slightly poor, X --- Bad [0039] 4. Performance
Tests 2 of Near-infrared shielding coati ng A sanpl e fabricated by applying
the near-infrared shielding coating agent of 5 Exanple 1 to a glass plate
(manuf act uipgskiby MATSUNAM , 53 x 76 x t 1.3 mm and drying it at ordinary
tenperatures was used, and the solar radiation transmttance and the |ike
of the neat Mathqdfpelpraiediaar-idrardshicklinageréngreasur ed by the fol | ow ng

methods. (1) '\/Easu'ﬁrﬁgr&ﬂfaﬁé)&f a%%h@éla%t%&ﬁ&ﬂfa@u?eﬂ%g‘m&?ﬂﬁ@md53\4 %4 Qte

Li ght Transm ttance e above”s measur enent was perforned by an
ul t ravi ol el.3 wing)ivizls ethama rwipdl andtheraaieblowp éxprovigh e subvedter  Bach 30th¢ meanuf act ur ed

by A5 B Sh, sH5lSeSRSH A 20RO Ui o SIRPED g, e
transm tt aicenplesdve B éngtwes pBio&l ina pamdGinkrahd tirsboa sobdtateathspotial ofi g spaedJ| S
i gt tr arre D Emoany b and T idatepperyts fymancor s ol chibllsof b t ne
above specdriat sibkwagm ttance, and, as a result, was 93. 0%
[0037]
10 3. Performance Tests 1 of Near-infrared shielding coating
The performance tests of the near-infrared shielding coatings formed by the above
method in 2. were performed by the following methods. The results are shown in Table 2.
(1) Initial tape adhesiveness: A cross cut was made on the coated surface by an NT cutter, and
cellophane tape was pressed against the portion and peeled. Then, the peeling condition of the
15 coating was checked.
(2) Coating dryness: After the coated plate was made, it was left in a room, and the dry state after
30 minutes was examined by finger touch.
(3) Abrasion resistance: Steel wool was placed on the coating surface with a load of 100 g, the
surface was rubbed 10 times, and the extent of scratching on the surface was examined.

20 (4) Cracking with time: After the coated plate was made, it was left in a room for 10 days, and

the cracking of the coating was examined.
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5. It was confirned that photocatal ytic property was exhibited. [0041] 2
was found that a near-infrared shielding coating that has high coating
har dness 3@9345 |l ess likely to crack can be fabricated at ordinary

t enper at ur'es (;f about 5 to 40C by using three of tetrafunctional silicon
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infrared shielding coating were measured by the following methods.
(1) Measurement of Solar Radiation Transmittance and Visible Light Transmittance
For the above sample, measurement was performed by an ultraviolet visible near-
10 infrared spectrophotometer V-570 (manufactured by JASCO Corporation, using Spectralon
<manufactured by Labsphere> as the standard plate) to measure spectral transmittance. Then,
solar radiation transmittance (wavelength: 300 to 2500 nm) was calculated according to JIS R
3106, and, as a result, was 79.3%.
In addition, visible light transmittance (wavelength: 380 to 780 nm) was
15 calculated from the above spectral transmittance, and, as a result, was 93.0%.
(2) The pencil hardness of the above sample was measured according to JIS K5400, and, as a
result, was 3H.
(3) An artificial sunlight irradiation apparatus, model SXL-501V1, (manufactured by SERIC
LTD., light source; three xenon bulb type, 500W) was used. The above sample was located

20 under the light source at a distance of 500 mm, and a temperature sensor (EMPEX

oIt



Operation was perforned as in Exanple 1, except that iron oxyhydroxide fine
30 particles (goethite, FeOOH, manufactured by | SH HARA SANGYO KAI SHA,

LTD.) as an inorganic ultraviolet shieldi Hg agent were further added so
that PWC (the weight ratio of the inorgar%l c ultraviolet shielding agent to
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that bot h B BB bghtgransmitiangs WasPadés yl travi ol et transmittance than
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Exanples 6 and 7 bore 25 conparison with those of Exanple 1. [0046] [ Table
3] measured, and, as a result, was 5°. It was confirmed that photocatalytic property was exhibited.
[0041]
20 [t was found that a near-infrared shielding coating that has high coating hardness
and is less likely to crack can be fabricated at ordinary temperatures of about 5 to 40°C by using
three of tetrafunctional silicon type compounds, trifunctional silicon type compounds, and silane
type coupling agents, as described above. In addition, it was found that the near-infrared
shielding coating can be combined with a photocatalytic coating, and, in addition to near-infrared
25 shielding property, hydrophilicity and the like can be provided to the substrate by photocatalytic
property.
[0042]
Example 6
Operation was performed as in Example 1, except that iron oxyhydroxide fine
30 particles (goethite, FeFOOH, manufactured by ISHIHARA SANGYO KAISHA, L'TD.) as an
inorganic ultraviolet shielding agent were further added so that PWC (the weight ratio of the
inorganic ultraviolet shiclding agent to all solids in the solution) was 2.3%, in Example 1, to

obtain a near-infrared shielding coating agent.
[0043]



Utraviolet transmttance (% Visible light transmttance (% Sol ar
radi ation transmttance IN 310 nm 360 nm Exanple 6 9.6 22.0 89.6 77.2
Exanple 7 4.3 66.2 23
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Operation was performed as in Example 1, except that titanium dioxide fine
particles (TiO,, manufactured by ISHIHARA SANGYO KAISHA, LTD.) as an inorganic
ultraviolet shielding agent were further added so that PWC (the weight ratio of the inorganic
ultraviolet shielding agent to all solids in the solution} was 2.6%, in Example 1, to obtain a near-
infrared shielding coating agent.

[0044]

Each of the near-infrared shielding coating agents of Examples 6 and 7 was
applied to a glass plate (manufactured by MATSUNAMI, 53 x 76 x t 1.3 mm) and dried at
ordinary temperatures to fabricate a near-infrared shiclding coating. Solar radiation
transmittance and visible light transmittance were measured as in the above 4, Performance
Tests 2 of Near-infrared shielding coating. In addition, the ultraviolet transmittance of the
above near-infrared shielding coatings was measured by the following method.

(4) Measurement of Ultraviolet Transmittance

For the above samples, measurement was performed by an ultraviolet visible
near-infrared spectrophotometer V-570 (manufactured by JASCO Corporation, using Spectralon
<manufactured by Labsphere> as the standard plate) to measure spectral transmittance at
wavelengths of 310 nm and 360 nm as a standard of ultraviolet shicld ability.

[0045]

The obtained results are shown in Table 3. It was found that both of Examples 6
and 7 had lower ultraviolet transmittance than Example 1, and had ultraviolet shielding
properties. Particularly, in Example 6, the ultraviolet transmittance at 360 nm was low, and in
Example 7, the ultraviolet transmittance at 310 nm was low. Moreover, it was found that the

visible light transmittance and solar radiation transmittance of Examples 6 and 7 bore

comparison with those of Example 1.
[0046]
[Table 3]
Ultraviolet transmittance (%) Visible light Solar radiation
30 o 360 transzgl/it)tance transg%tance
Example 6 9.6 22.0 89.6 77.2
Example 7 4.3 66.2 92.3 80.5
Example 1 (ref) 83.0 82.7 92.5 79.3




92.3 80.5 Exanple 1 (ref) 83.0 82.7 92.5 79.3 24 Industrial Applicability
[ 0047] Wth the near-infrared shielding coating agent of the
present invention, a near-infrared shiel jlng coating can be fabricated at
ordinary tenperatures of about 5 to 40C, "and the 5 near-infrared shiel ding
coating ag%trﬁfA%dj@amﬁ sent invention can also be applied to substrates
vul nerable to heat, such as plastics. Therefore, near-infrared shielding
property d¢¥#7be provided to the surfaces of all substrates.

Wen the near-infragga uxftesl- 894 S9aHINEYodt e OIRBENO BreSerT RN BRIon, SMGR as a
wi ndow of a building, near-infrared rays can be shielded to suppress an

i ncrease iimfrarer shidlding d@tinpeapdiedatuiceted picbrdingy tarepertireoefiabpitdrie 48°C, anbthel ai s
[Claiml1l] A near-infrared shieldi i C I r.di

t ermer ot uPSe TR G FRE otk Sl OE BRI RS LML ol 8 sshcy
absor bi ng valerble to heat, such as plastics. Therefore, near-infrared shielding property can be provided

to the surfaces of all substrates.
When the near-infrared shielding coating is formed on a member, such as a
window of a building, near-infrared rays can be shielded to suppress an increase in interior

10 temperature and improve comfortableness.



(2) at least one selected froma tetrafunctional silicon conpound
represented by a general formula Si (OR1)4, wherein Rl is the sane or
different and is an alkyl group having 1,to 10 carbon atoms, a hydrolysate
t hereof, and a pol ycondensate thereof; (3) at |east one
selected froma trifunctional silicon cogpgynd represented by a general
formul a R2Si (OR3) 3, wherein each of R2 and R3 is the sane or different and
is an al kylClamdlp having 1to 10 carbon atons, a hydrol ysate thereof, and a
pol ycondensat e ther @Qfar-infrared shielding codtift agint &8&5H at%ﬂﬁnﬁ%keﬁ%ﬁa%rés{ om a
silane coupling agent represented by a general formula Si(X)3-Y or

RASI ( X) 2- Ycomprgingi n X is the sanme or different and represents an al koxy
group, - an acetoxy 9fguRincRanf nElliffdr0FaRbBMg Bl S an al kyl group having
Ito 10 carbon atons, and' represents an ordani c group excluding an al kyl
group, an al koxy gr G0pt lezshoncaasicaicd fromya teirafugstional higimftﬂoymtl@ represaatstl byand a

pol ycondens f p &N . . (.9)4: i .

The near - i® ? %rglr%g’%'g%g%?%?)ﬁ’gv}%%? |R}1glgs tgfésean © d?il(jl }%6%2!1&6’1@@ %rrl Mag? %/JRL%%%% r1 e{? ures
accor di ng lt0aaddoaiatoni, a hyderiysate therowd] agidta pobtomienfatet thgewonponent s of (2) and
(3) is 1:1to 1:10. ear-infrared shie

aim3 .. The | din
Cont ng agent our ab e SLFDP ssps Famsar it Del SRonBrhg i fortrafied by
wher ei n a gaatkebimod RE$IEORIPOREN eaok of B) andsRListtie 3aeobyiffarngdit] intrt dikyl
respect to a total ampunt of the conponents o nd (3). [Cl ai.m 4]
The mear - (PR O S b8 » BUTRGSA PetrPaatEs B SPaRRe P D hper at ur es
according to clai m {)apess eidbelcbied froMragiCcol pldig-dgait répr&dniadbpi Benagrl agent
of (1) is a fine particle. ¢ risin t least o sel egted fromthe group
of tin oxifBEIR NEKHR BhRARCOT Erhcssll Xas e SamF ot ErREHARE TN ALaIkowa
conmponent .grfife a4 MBekky group, or a chiorind &t8mRATs-a Rk REBED BVirkd Kong c6Hok hidghsagent
curabl e at ordinary tenperatures accordi n%,lto claim4, wherein the

i nor gani ¢ and JrTepTRTekEAB ATEARS SravP SYCludjentn 318YLgrPuRnan AERY SERYBeN YR 3IXNYde fi ne

particle. %(gp?h Wy Rbiysatbihereof, and a polychh&nSR@iheicpf hdd €d shi el ding coati ng
agent curable at” ordinary tenperatures according to claiml, wherein a

content of the inor@anisevéndar-infrared absorbing agent of (1) is 40 to 90%
by wei ght [ﬂathﬁzf espect to a total anmount of solids of the coating agent.
[Claim7] The near-infrared shielding coating agent curable at
ordi nary tenper at ur ke meacfidied ghitldingrepatingergorft cutable asordinarygempayatitge r

conprisin . .ol [ j . ' ] fo 1
near - i nf rg‘F %)Edlﬁkgicﬁ%bﬁg%gaﬁ aﬁlég#ﬂ(}?aﬁe?og%%e cggi)nglt)@%n?g&aﬁz)naggr@imn%'rl é?@ 0
shi el di ng [C#@hi3hg agent curable at ordinary tenperatures according to any

one of clains Ito 7.to at.least .one surface of a supstrate, [C aim9] The
noarinfrared shi ol BeCBIAG SRRs rg Lo erap Rt b g PR |
har dness according to claim 1, wherein a content of the component of (4) is 1 to 30% by weight with

respect to a total amount of the components of (2) and (3).

[Claim 4]

The near-infrared shielding coating agent curable at ordinary temperatures
according to claim 1, wherein the inorganic near-infrared absorbing agent of (1) is a fine particle
comprising at least one selected from the group of tin oxide, indium oxide, zinc oxide, and
lanthanum boride, as a main component.

[Claim 5]

The near-infrared shielding coating agent curable at ordinary temperatures
according to claim 4, wherein the inorganic near-infrared absorbing agent is an antimony-doped
tin oxide fine particle.

[Claim 6]



of 211 or nore. [C aim 10] The near-infrared shielding coating
according to claim@8, having a visible light transmttance of 85%or nore
and a solar radiation transmttance of 853% or less. [Caim11]

A method for manufacturing a near-infraré&d shielding coating, conprising

appl yi ng a near - i nf @5 ee-sithel dhibding @84tind d g 8ivabie Ui @GBingryddmpiRar y
tenperatures according to any one of_clains 1 to 7 to at |east one surface
of a substaeearding wrdeinyly Mhereinecopentafithef ingrearic nesr-infigradgbsshipg Agnbefdht is at

ordi nary 4@mp66RhLYkRRnt Wvith AlsPRclRla total amount of solid¥ofdid doftify &EAPr i Sing a

near-infrared shiéelding coating forned by applying a near-infrared
shi el di ng [EBémi’hg agent curable at ordinary tenperatures according to any

one of claims 1 [0 fudfalhRaShicANE OMhIEE rale 3UAIHER Enpde iRl M 13]

The article according to C erern-a photocatal ytic coating is

f or med on aatordieggtany opaof clams tl lieo,rfedher corfiprisirgchngtiiraviadétishieldomtageny. [ C ai m
14] Claim 8 The article according to claim 12, wherein the

near - i nfr&recfns}ﬂ el ding coating is forned on one surface of the substrate,
and a phot ocat al yt i A nexvdtfirared shicldiog omting forinbd b ppbringsandapgdragd shiskling

substrate. [Claim15]. The article accaording.tq any on f clai o 14,
wherei n e CigRert:siEbiF Sforlingy @GSt Bl U oW sl 87 e By 161
A met hod foae surtdaelbeciubkitang an article, conprising applying a near-infrared
shi el di ng ﬁ%i ?g agent curable at ordinary tenperatures according to any
one of cld Plo 7 to at least one surface of a substrate, and drying the
near-infrared shi el theytatMfthicd ghioldmidlcodting@tetrdiag o dME; hating ©pencil hirdneds 17]
A nmet hod for_ manufacturing an article, conprising applying a near-infrared
shi el di ng ¥8EtarMPagent curable at ordinary tenperatures according to any
one of cl3gcmlofo 7 to at least one surface of a substrate, then applying

a coating agent conprising a photocatal yst thereonto, and_dryi_n_% t he
agents. [C aim 18] he near-infrared shielding coating according to claim 8, having a visible light

transmittance of 85% or more and a solar radiation transmittance of 85% or less.
fClaim 1]

A method for manufacturing a near-infrared shielding coating, comprising
applying a near-infrared shielding coating agent curable at ordinary temperatures according to
any one of claims 1 to 7 to at least one surface of a substrate, and drying the near-infrared
shielding coating agent at ordinary temperatures.

[Claim 12]

An article comprising a near-infrared shielding coating formed by applying a
near-infrared shielding coating agent curable at ordinary temperatures according to any one of
claims 1 to 7 to at least one surface of a substrate.

[Claim 13]

The article according to claim 12, wherein a photocatalytic coating is formed on
at least a part of the near-infrared shielding coating.
[Claim 14}

The article according to claim 12, wherein the near-infrared shielding coating is
formed on one surface of the substrate, and a photocatalytic coating is formed on the other
surface of the substrate.

[Claim 15]

The article according to any one of claims 12 to 14, wherein the substrate is a



A nmethod for manufacturing an article, conprising applying a near-infrared
shi el ding coating agent curable at ordinary tenperatures according to any
one of clainms 1 to 7 to one surface of a2§ubstrate, appl ying a coating
agent conprising a photocatalyst to the O0ther surface of the substrate, and

dryi ng the;298Risor a plastic plate.
[Claim 16]

A method for manufacturing an article, comprising applying a near-infrared
shielding coating agent curable at ordinary temperatures according to any one of claims I to 7 to
at least one surface of a substrate, and drying the near-infrared shielding coating agent at
ordinary temperatures.

[Claim 17]

A method for manufacturing an article, comprising applying a near-infrared
shielding coating agent curable at ordinary temperatures according to any one of claims 1 to 7 to
at feast one surface of a substrate, then applying a coating agent comprising a photocatalyst
thereonto, and drying the agents.

[Claim 18]

A method for manufacturing an article, comprising applying a near-infrared
shielding coating agent curable at ordinary temperatures according to any one of claims 1 to 7 to
one surface of a substrate, applying a coating agent comprising a photocatalyst to the other

surface of the substrate, and drying the agents.



