; e3edt R*| 6Tdkx 4 August 2004 TRANSPARENT Sl LI CONE FI LM FORM NG COVPCSI TI ON
AND METHOD FOR CURI NG SAME FI ELD OF THE I NVENTION This invention relates to
a transparent and opaque silicone filmfarm ng conposition which is applied
on a transparent substrate such as plastics and gl ass used for w ndows of
bui | di ngs and vehicles including train, cars, etc. to for m%AHéﬂ&'@PN har d
and transparent filmw thout insufficient color uniformty or colored
transparent film and a nmethod for curing sanme. Mare particularly, this
invention relates to arANI®EENT ElLaORE Filng FORNMINGI COMPORTICON f orns a
hard-coat protective filmor f 'ir &nrﬁa [ n rface of w ndow

gl ass of buildings and cars, d"&?% as cchéBc@Fg@éagngﬁcs and

pol ycarbonates or netals such as alum num and, at the sanme tinme, exhibits
ultraviolet and infrared protecti ' a nmethod for curing
same. BACKGROUND OF THE | NVENTI GﬁY%é)?Eg%%ée!ﬁn@%@@nti onal to apply

UV- absor ber | oadedhisl astentionf ifetaesorto pai trassparenbuahdli ogaque Gaiconsl oM mirgy

t he purpose of inly.protectin i paht .. Further, ipfrared
screant no. a5uR AN BLE B o R Flnetbfdon Aty i G o o
condi ti oni ngineb# aif edgingd abdiivieticiegsnoudin@trsin, karst leee. dasfernofa bighs,ehard and
conventional _fil L ni N - ahs i | R-scr | agen however,
an applyi nggr?r}a"i@ ﬁ@aﬁ@pmhgﬁsﬁ s%é%o%‘%e@%@tyagpiggﬁg% ?R%Nﬂ%ée”f' ,?‘ﬂrp,san a

t r oubl esonemethodidr cofifig sémeen i nto a desired shape and also difficult to
apply themto a c L GAl t; J I veni ent. eep
bubbl es when t hey&g&'l e['IJ app%?'g'gﬁrsv'\ﬂﬁﬁg&% Ebg{/tei @z;é\clﬂlléghéggnhg@ﬁ&g c\%ﬂ"gﬁatu%%vhnge
torn of f. Themefaohard-coat protagtite St or fassivnrble démyorf the awfasaecoftwintemdlass tdfese
films. Furthenppse, f GChiafilcs CRRN SN BODRSs SHMBOSIA bGP CONLREN

UV- absor bi ngg}'%g'_n %ornd?ﬁgcﬁe%ﬁﬁﬁa agents 1§ That rTEofor égﬁge i_ ﬁg@gﬂoggﬂhr?sed
due to i nsudldmiokerandcatdbe AgNe NG oeMility ulteavielshardiinfraleg Areteetive drapediascahdaa
room t enperaliHsf rRRGrimt éfxPth of the filmis week. In addition, a curing
effect is restr‘?cte nr% a solvent solved in a high polar solvent, which
causes interference fringes on the filmsurface after curing and stickiness

of the filmsurface after drygAanka®eong drrge IRVENMioNf catal yst is
excessively added. Further, the catal yst added nore than sanme definite

anount woul d resuf £3% RehFPRyGEUANEE 19 ERRY 1O6aAMET RadediRiastie |Téne AT PaIRtstate
filmand relupdiggbi et witdoGdribitbe ppeose dumaihy pAstpamgtuitdviont ligke catal yst or

ot her functi onal 5’_re%gents.ﬂgven i.f the tfi | m ibs har dened tBroug{;lt curing, the
filmexhibits | eddnQer infrafier SEECHRG FIPY JAVE e FITIRMY el '8 e PURO%LCY hat
peel i ng of indneastraadiedbntiitibming sfficiecty ofdulildings tremasise expansi on coef fici ent
thereof is differ f t r less comst ant .
catal ytic activi t@%ﬁ C%S%nna\;etE?lea%%\vgﬁtgotngr@%s%%%ﬁnﬁ%g’\%éﬁoﬁg%ﬁgs&vlﬁ?c&f”{ﬂigdeI y
case by casgentwhhokevenkas applyidg tédhouue arocasbiterastt begpminessproblemhevhile litnis On
the other Randasddiets D@SH Wm Tntg%%e?Féﬁs eh4 SRANMHLY B”aégﬂﬁtqehﬁfa a
strong adhesion properties to the surface of glass, transparent” plastics,
metal s et ¢ comaligtadhran. i SuanaresHcatligF dicRaYSfiadmsesmbifties woert Heymee applied,
transpar entynpd e tdavid @n fabihdGivaf wiRktNAkY aldabAnAs STRRESrd, R3DNRBuBBeRAR daly for
exhibit a flaw protection effect. 10 SUMMARY OF THE | NVENTI ON Accordi ngly.
it is an oBf¥@e Bhafdethese@diBt i nvention to provide a novel transparent
silicone fil mtbFaitRgmeaPSddfs@Nofaenantsiah admpositians! icogtaiprgeuvaysdhag
object of th resent .inventian is to provide a silicqgne filmformn
Composi L1 ofMif (R SYFRTIRE SARE 't £ ST BE08, B OB TFET 19 M EFE Ca%ni ng
and | s trantpaiterd coated Glnoissbartilyanspdiiat rontf tdmmpeodtureoanvt siragtreof thehfdmds | ng
and excel | egéki n appearance) and is easy to control curing tinme and

har dness t H&F&of dependi ng on concentration of a curing catal yst. Another
obj ect of the pr &saddtionng entigoeffeckistrestpetey bda@ sqlventasmiysdrie athighi ddlaeobedti | m
Form ng co (N B a)] | S¢.L.ADI o : t a
nard 111 m 90T hab 83 HeHERn e RhB B Ihortihirath 216 MAHGE aR LIRS QuDORM O

t he presensurfage@afer dryingswiten priarge denqunt phAZPUFtanexesssivelynadded. further, the

catalyst added more than some definite amount would result in various difficulties such as
embrittlement of the film and retardation of curing speed due to depaosition of the catalyst or
other functional reagents. Ewen if the film is hardened through curing. the film exhibits fess

1



form ng conposition which yields a rapidly curable and room
tenperature-curable fil mof excellent |eveling properties w thout causing
insufficient coating and color uniformty, hardness thereof being increased
ina shamtime period after curing. and a nethod for 2i curin~ sane. It has
been found by the inventors that a rapidly curable filmof 4 Lﬂj‘ sE8&4 ng
properties and excellent curing characteristics at roamterrperature can be
formed froma transparent silicone film Earnm ng conposition conprising a
reaction product {A) prepared by reacting al koxysilane having an epoxy
group (a)) al koxyl silane having an am no group 30 with active hydrogen (b),
and al kosys t . ~ ol | awed by
further add?}ﬁgﬁ&{éﬁ%ﬁ L%ngﬁoggﬁ %gfgstlh'la i ?tf?e ¢ a&ed ﬁm & 85?"1“3%‘51{623&???%
mass 4 Augﬂpinsi%ﬂ@:éeffﬁlent dicrant O§ dﬂ'tei&ﬁt ttmm?fha%)f ﬂlets*ﬂzﬁstadtkomt‘éltb ane chHRantan

acid catal yst a fi nﬁfy grqunﬁi cocatal yst (C) and at | east one

sol vent (D) cafal 386@6%‘“{5}?8 PHGRHPRA! SatarsH 5““% s s wried edely| saserby agse.

i ncreased i shor f it ion.is
based on t hotTiobath JPFRAAR: RiechlOFRRUAEE of e M, ORGP RSP Rind, BXFLRA R
adhesi ve 5t obensprkens uis tompesigord thaohisasinsg mehasionppiopetice so tHeesuefate of pRs i | m
is conveniently conf rmabl e to expansion and shrinkage of the substrate in
spite of gl ﬁg‘é‘%}a‘ﬁ%ﬁ 3¢S SngtplE (Lo andrflatyis éﬁéeﬁa‘t‘teﬂﬁd'%’ifl’ i IBDPEIUTgSHiof BYR Ay
conposi ti onggfg, fmfeﬁt BEASARL By 98 deRBI oA HORY (SATBET 5P o006 hitiDLenAan
t wo corrponents ed rromultraviol et absorbing 10 agents

infrared scpremmngeﬁgﬁnts and/ or a dye and/or pignent (F). The nost
characteristic feature of the present invention resides in the finely
ground fTO cocatalyst (C), which allows to rapidly cure the silicone
filmfonging conposition conpsi i ey OFaclE aavenadest (A) of al koxysil ane
havi ng an epoxy group (a), al koxysilane having an amino group with active
hydrogen (b) andAetakdirglyi itahan ¢lyjctanthepmesgrt idvandionlty provids aiB)vekvansparentr oom
t enper at ur e..,. PRE v ENTI ON. A conmponent (A) used in
the present® l'i"ﬁ\%rﬁ %"P?%OP@Q%’M%W%;?BI&E@F OOUIRESHEFed by reacting

al koxysi | ane havFrtheatbjeR@fythegpresant [ndpntiohl ik Xpydiidansilitaré Atnasmgfg N0 gr oup
~0 with active hydrogen (b?, and al koxysilane (c).in a mass ratio of 3 to
74 to 8:1 qunpesitiogwiaeh eglds gnuliravindet agerabing apder Bfigredowensningapdi | ane (d)

and/or gk th\ﬂi%inr@Iﬂeor(zsporé&reﬂlsHﬁéﬁ film of convenience in handling and excellent in

appearance, and is easy to control curing time and hardness thereof depending on

concentration of a curing catalyst.
Another object of the present invention is to provide a transparent silicone film-
forming composition which is rapidly cured on a coated surface to form a hard film
20  thereon, and a method for curing same.
Yet another object of the present invention is to provide a transparent silicone film-
tonming composition which yiclds a rapidly curable and room temperature-curable film of
excellent leveling properties without causing insufficient coating and color uniformity,

hardness thereof being increased in a short time period after curing, and a method for

[0
L]

curing same.

It has been found by the inventors that a rapidly curable film of high coating
properties and excellent curing characteristics at room temperature can be formed from a
transparent silicone film-forming composition comprising a reaction product {(A) prepared
by reacting alkoxysilane having an epoxy group (a), alkoxylsilane having an amino group
30  with active hydrogen (b}, and alkoxysilane (c) in a mass ratio of 3 to 7:4 to 8:1 t0 3,

followed by further adding thereto monoalkexysilane {d) and/or glveidsilane (e) in a mass



ratio of 0. t%to 20%to the al koxysilane (c). The al koxysilane having an
epoxy group (a) in the conponent (A) includes y

tyci doxypropyl tri net hoxysi |l ane) y-glyci doxypropyltnetltyl dintethoxysilane,
etc. The al koxysil ane having an am no group with active hydrogen (b)
includes y am nopropyltriethoxysilane, N-([3-am noethyl)- ¥4 August 2004

-am nopropyl trinmet hoxysilane, N-((3 am noethyl)- ~ '

- am nopr opyl di nt et hoxysi | ane. etc., althoyigh N-(p-am noethyl)-

am nopropyl trimet hoxysilane [HEN(CH )=Nf-1(CH=); Si(Ome);) is nore
preferably used. V\hen N-( 3 am noet hyl ) - y-am nopropyl tri nmet hoxysi |l ane [H;
N(CH ); NH 3 acontltu of .the co nt (A,
the present" "H‘é%% 18@‘3%%@8 ?‘1)1%%‘ Iﬁﬁghﬁé’ﬁ %rﬂun@flg(gi tabl e
for w ndow oolc@msqucyaaaaz ﬂegﬁ@u@@om@uf(bwﬂectéd Ml&hﬁ@%mtu , 1~ is caused
t hrough openi ng and shuttin the wi ndow. In m xi n‘g al koxysi | ane havi ng

an epoxy group (Hyrdegss OQFmdﬁmﬂh%1%W$wgﬂéﬁh&WH@0 afoferpe grteugiogi Tée

hydr ogen (b t ref \-tixture 1
O m i nebrshl Bt P REREREERARY B oo 38 LY Fe i sy b lile
range of 5 ( akihésitdwb asofft s}ilbitfht@ariﬂcoamﬁlnmét&l Wr@tfles" ﬁb}eYn (tl&’éﬂlm {skbnventemiyt 0 8: 2
in the mass ratio, respectivel I n m xi ng al koxysi | ane_havi ng an epoxy
group (a) aﬁafoamﬂ%lw%fwwonaﬁ Byt ca?rﬂthe)s'@hsaaﬁs 1pspike fcglasye propartisgen (b)
(the thus prepared mxture will be referred to as Mxture I'l), a
formulating ratio of constitutents (b) and al koxysilane (c) may be

i ncreased or decTieaseshdassidicom: Rlam—ltomhgacom}aisltmnh}f theprghint tepetidh Mgy on

desired ultjmate hardness 10 and dr rate & a coggosﬂmn to be
obt ai ned. IfRrtRggompEse %e%%?lﬁrﬂéa”it“ |°P“1Pﬁ§e% SFQHG Wﬁhtfﬁblﬁiﬁéﬁb%@ng

havi , the th
aving trg&ﬁ’a&mﬁ%xéﬁ%lcgﬁﬁﬁbfms d/bda d@(%ﬁ/p i érﬁ’ (pure the Lhus

obt ai ne nsparent si ormn I on otter coati ng
t hereof , whil e tlhe msost tlaoactérstid fegsre of tltchuesfent mwemnolnereflcbersnnmel finelopeound t he

nmass ratlo al koxysi | ang hayi ro W cti.ve hydrogen is
Tore 16 t ndfOsRusRR Iy WEH Bl e Tor A St ots e doimiupsptietion
silicone fichmpfighghReactiBAPRAIuET (@A) of SlkoxdiMae R&ding an epoxy group (a), alkoxysilane
having an amino group with active hydrogen (b} and alkoxysilane (c) and an acid catalyst

15 (B)even at room tcmperature.

PREFERRED EMBODIMENTS OF THE INVENITON
A component (A) used in the present invention is a reaction product (A) prepared
by reacting alkoxysilane having an epoxy group (a), alkoxysilane having an amino group

20 with active hydrogen (b), and alkoxyéilanc (c)inamassratioof3to 7.4 to 8:1to 5,
followed by further adding thereto monoalkoxysilane (d) and/or glycidsilane (&) in a mass
ratio of 0.1% to 20% to the alkoxysilane (c).

The alkoxysilane having an epoxy group (a) in the component (A} includes y-
alycidoxypropyltrimethoxysilane, y-glycidoxypropylmethyldimethoxysilane, etc.

235 The atkoxysilane having an amino group with active hydrogen (b) includes y-
aminopropyltriethoxysilane, N«(B-aminoethyl)- y -aminopropyltrimethoxysilane, N-(p-
aminoethyl)- v -aminopropyldimethoxysilane, etc.. although N-(B-aminoethyl)- v -
aminopropyltrimethoxysilane [H>N(CH:):NH{CH>);Si(Ome);] is more preferably used.

When N-(B-aminocthyl)-y-aminopropylirimethoxysilane [HyN(CHa);NH-
30 (CH2):SI(OMe)s] is used as a constituent ot the component (A). the present composition

yiclds a hard film after curing. which is suitable for window glass of cars because no flaw




4 August 2004 In the case of Mxture Il, the drying rate is accelerated as
the ratio of the constituent (c) increases, however, which tends to cause
cure shrinkage marks on the filmafter. coating, white an increase in the
constituent (b) tends to affect an organic functional agent to be added
afterward, Considering what is described above, it is inpouhﬂﬂ§$E§b04

pol yneri ze these constituents on the basis of equinolar rati’'oS0 as to form
a weather resistant filmand to inprove hardness thereof sufficiently.
Preferably, a fornulating ratio of constifuents (a), (b) and (c) is in the
range of 3 to 7 : 4to8: 1to 5, each of which is not always an integer.
The transparent silicone filmform ng conposition used in the present

i nventi on nyaeBAphiogsl ppgningmdghyitieg o) 81c|"4Adow-c) and nonoal koxysi | ane (d)
and/ or gl ycidsil N 0 al [ \alc . Yo:Qroup (a)
and alkoxysiIaneﬁﬂ§5§ﬁ%mgﬁggﬂ?ﬁg%g} J%q?%i%bﬁgﬁF@gﬁﬂggfgggﬁﬂgﬁ¥vg¥%Hother
wor ds, the sniparen withictivehytdegan (Bddiitions ppemeedomixodreaVid dyeysfetrad & dsavi ng
an epoxy group (a) and .al koxysilane havi ng an i.no grouyp with active
hydrogen ( bY!Xt{ig h- 8 pyixing Fatigiof PREVGPEF HHFYS (ﬂéjmfg ShRFR ARG 1 SF Icanes of da) -
and/ or gkycide-si ) iA§1f i QR, < A tifue ). .10f the
conponen% (Qﬁ F%5b$?§1§§u§%% gﬁghgv(gﬁgFLo??géﬁgﬁgﬁgggﬂ§§%$%hﬁ%v£§%% udes
t ri met hoxynet hyl ki hixives algxysil dnextpdingen kpbdxysgrbemé) atd ilkesysblagehdwhsad ane,

di net hoxydi et hyl si | ane, triethoxyethylsilane, etc..it h been confirned
that the copgRERUAEIE s 5 O P R LR Rem i e S e el 1 1
Monoal koxysiane 1@?& AT &ld &mmt;tletfenfrsfas) :ﬁﬁrmm?fnané ) haybe! ERRased

-

met hoxysi | ane, et hoxysilane, propoxysilane, ‘but oxysilane, “etcC.
al koxysi | ane deanenseg tasedegrosagh grodupatiaby wailgkodepsindiagen desited giltimata iierdoesyr oup
with active hydr.ogen and tri- or djalkoxysilane (c) are reacted,
preferaLﬁy;¥ﬂégwpg6§egg%§WH@§“5FHHE§P%E§EQ'product prepared by reacting
these constit uenighd @ise of MixtRd, (fahe mAssali®sbalkMyisParRfhab il an pbty grobfls = 3
to7: 4to8: 1tob5. It is nore preferable to forma further product by
addi ng af t enorgrtbiarg?, it lakeszgnetosiuraiha dlsiodiaitid| tepnepareny sdiseang Bim-forpinglesi | ane
(e) in a mass. ratio t b t L j teifOr JVadi ous uses.
The nost prLé]frngo abI°e a}tgrn%gﬁﬁ%gﬁeg lkt‘frx@ﬁ‘r%stﬁ 1 %ﬁéﬁ? garlﬂges(» (é)ftﬂ:e f(l to:be?”césmegs% to 7
. 6 to 8 : [3wl af the nWist Fativefalkdxy Glafé Aevinganshinb wenipSwith hctlve hptdeizef abhéret 0
add (d) and/or (e) in a nmass ratio of 0.1 to 20 %to the caqnstituents (c),
r espect | Velthan #iweaher sesisianeg of the dhusabrapsddranspieet s\licpes BlF-858385€ gr oup (a)
is high, it hakesiohid® to cure the thus obtained transparent filmformng
conposition sO that the surface hardness of filmis reduced. On the other
hand, if the mass ratio of al koxysilane having an am no group with active
hydrogen (b) is high, the weather resistance of filmformed fromthe
transparent or translucent filmformng conposition is reduced. 4 4
August 2004 r=urtner, if the mass ratio of tri-cr dial koxysilane (c) is
high, the curing rate of filmfornmed fromthe transparent or translucent
filmformng conposition is accelerated to reduce the coating workability.
An acid catalyst used in the present invention include any conpound such as
sulfuric acid, nitric acid, organophosphorus conpounds and

p-tal uenesul fonic acid, which can pronote hydrolysis of a hydrophilic

al koxysi | ane having a hydroxyl group at roomtenperature to formsil anol of
hi gher reactivity, and then pronote condensationpol ynmeri zati on thereof,

al t hough boron trifluoride is preferably used as the catalyst. A finely
ground | TO cocatal yst, IndiumTin Oxide, as the conponent (C) of the
present conposition allows to rapidly cure the silicone filmformng
conposition conprising a reaction product (A) of al koxysilane having an
epoxy group (a) and al koxysilane having an am no group with active hydrogen
(b) and an acid catalyst (B) even at roomtenperature. It is considered
that ITO plays a role as a cocatal yst for curing when the silicone
filmform ng conposition is cured in the presence of the acid catalyst. It
has become clear that hardness of the thus cured filmgoes up to penci

har dness of 6H to 9H or nore. Further, the finely ground I TO cocat al yst
does result in any haze nor turbidity, and |ack of transparency nor surface
| ubricating properties. 1n general, comrercially available | TO having
particle size of 10 to 30 nmis preferably used. A solvent used in the
present invention basically includes al coholic solvents, Cellosolve

sol vents, hydrophilic solvents having nore than two functional groups and
organi ¢ pol ar solvents, and typically those solvents such as isobutyl

al cohol, diethylen glycol diethyl ether, diisobutyl ketone, propylene

gl ycol nonoet hyl ether acetate, dipropylene glycol nononethyl ether

o, T



catal ysts and dyes. A wide range of ultraviol et absorbing agents may be
used in the present invention. Wen properties of filmtearing off by

al kaline reagents, i.e. alkali-repellency, is required, there may be

sel ected an al kali soluble ultraviol et absorbing agent from benzophenone-
or 5 4 August 2004 berncttr-~azole type. Typically, such a4uMdugy'de4et
absor bi ng agent, i ncl udes 2- hydrexy-e-net hoxybenzcphencne,

2, 4- dlhydroxybenzophenone 2.2',4,4" -tetrahydroxybenzophencne, 2

hydr exy- 4- met hoxyibemzsopé‘ﬁfmohe#nau@ullfdwi aryangi chie ed @ccdienatadhas pue pese obfthe
provi dh ng ekl sh3BChLERGK rbISIE JFih R SEC 2 DERZAPREAN A, LURS 8L AFY
t han t hose agen scrl ove ‘of 'benzotri azor ravi ol et
abosor bi ng aatgeneaﬂ%nwmfﬁf pRrEdease rie e msagemft(blj@@ds ifchaffm aprcem fungyenal | on
T8y (O TOGBE i oRIa LR IH PR WHBETE AL REHOLD OF il
screeni ng agents; rared re ectlngand infrared a

i nfrared refslymmghgs,epeonsnwbuue@ tlﬁobamafrpﬂemc:i@er@twene algltao‘lafnpwgweatmsr

avai | abl e fé%%ﬁﬁaﬁa% mﬁgJee i era@?eof‘é@fré@nt}ﬁ‘ tbrerfeeagda ﬁﬂn&l?&g{% i 8f ed

absorbi ng agent ere nma use ani c ments su

ani line or Cp'ﬂﬁf%ﬁmﬁ {ahe(b) ppe (@vam fiﬁblréng‘eerrﬁ i bpér‘io @arl for 5.@gch OEW@ICH l§)|ﬂ0t
cyani ne or mgyg%h%bgﬂl ne type avail able from N ppon Shokubai ., Ltd.

and i norganic s such as zinc oxide, ITO and ATO or nmnet aI conpl exes
of Cu, Ag, Fe an hwfﬁiﬁlaréﬂhélf*c%érf@rfofmF@%P°Wﬂ“c¥ﬁqu'“d0alplf%ﬁ9ﬂb'mpdmn

Kur eha Chemagaéon@rse thl 6r didfkoldsfait? (§anbloddhi@Rgsibse ¢d)f Qﬁ/brVﬁydlcfknEH@ (gyave

range from 600 nrn. An ampunt of the ultraviol et absorbing agent and
infrared seeeiiaRgkegesiane badng aAn ePRYF R a%eéwswee&amsenaﬂmeﬁw (E)
is 1 fo 45wfh Byt graRknth)e transparent or translucent filmform ng

t A the ult | et fbi t _and/
Cor boni ng agent I ISR ihY SBpaEI8] AHCOT 1 PAGIE) BOCHHERS ks ieect

becones \A/emmw éﬂitﬁtyl;?lrdun(a}aaﬂ&i allengstians hdeng aaamiho g@m;i T wxhehy@a@m (bRN
armount t hereof. t ha no sistance to
wat er and ‘ﬁ'ﬁe{ﬂ”ggf"glkgﬁcsﬂa (c%lﬁrp%mgﬁ$§lf°r§yé'lla rﬁ% g @gﬁgeé a B1-ooni ng or

bronzi ng phenorreh'mms rElactinn, ancramansmwﬁnt Ic)‘:'nftthg Zg‘nporte;\t i)sis tiiakakgsilanalre

froma vi HAC [ t

nvent i on o regpie BhRrhbEGY, PR RAR B RRS, It R e,
Exanpl es dflmﬁ\@mthﬂwb@m rﬂtma@ew'ﬂhwf%lé'ﬂe dy@t@mﬁh%“a@e | ete.Di ritedtaSYéJIeB@w
98, C. ddnhigedd ﬁsQnZ%meaaﬁer@pethlé 5;sro#’é Hffabd haﬂfh@s.ﬁ@f Pelréd fixe such as
C. I.AC|dYeIIow , : C. 1. Acid Blue 182. Wil e,
exanpl es of usef MP“?ﬂ"&Wﬁl@e (Fﬂ:Fﬁ@ec%ﬁ“ﬁ”ﬁ@rﬂaiﬁh“mpﬁﬂﬁw(A%u’tcll’r’dﬁ rpethgxy-

Pi gmrent Y@llb@évellﬁﬂysn@ne'pmﬁ’cbﬂﬁmb Rﬂ&yﬁkﬁ’aheaaﬁ C. I. Pi grrent Blue 29 and an
or gani ¢ pi gnment ment Red 122 and

h

& T B Gent o1 W1 aRkostana Py S s ol oy abs R o SR |y
?r in corrbmmahttm Wuedsmf (b) ;I'drar ei- rmwmlaaxpsnmtner(lcy arseehddwcprefeﬂeltytthpltgmlent s

or assu ent. col o e i NUOUS
gl ow aft erOb% réco’illrtol TC] '?16 ﬁ'r??tégi? ﬂ}p%éraq’gstgé@? ﬁtu\gmt ga)l' g‘ﬁ a&s?s "n?gya
pear| eff ewdss ratieohiagokmr: (g ﬂﬁﬂmff's Mhlacm mh&ngersanwelpmfeuépdnmmga Gmher
t t ]
nycr pori oSt 8% 88 ufsrRu@TE T17ad Blor honodubligle @R BF ol (0 1, o
heat rays 3 reass. ratie o the sesgiuents (hso éﬂ@ fdifeveneus %eé | ncl uded as in the

follow ng: a fl ugfas gPefpaam@eaﬁgeQ%peﬂ @dr@&u@ﬂh@s ?wci-’a%s% 3s@kygd3jon an
acryl ic resi n, unm nescent ment corewgrl S ng I‘Ol’l ium alum nate as the

chief i ngﬁedV\é,iwtreg@rd;seameése'esﬁtuemSgﬁerﬂr %!ogq#ddmr@éordshm@dneawno of

titani um @il 26 a8 tHehGnStitl &dts () HessEcamly. a thermo-color pi gment conpri sing
m crocapsul ated Rhoaami ne B |actam| i sooct%/ﬁa%al late | cet al cohol, a

hydr ophi | i ¢ pi griEthe MastsRlicseirioXy Fiaps hayied 8 YIraep (s @ﬂxétf'a'feﬁg‘%ﬁoent

and the | k@ né 'fhds%té:rﬁe’%ﬂ%?@ﬂéht ﬁiﬂnlfbﬁmﬁ\@cérhbé&tfdhrd@tﬁ& tﬁ@@@%bwaﬂfrhe@i ot he
present invention erable to add a Stéﬂﬁl li.zin ent (G for an

Daa. ol et MBnSsatycedr AN ErdyBE BT NRRTAH RRLT G UAIART Jo 8 AT R Pom

the al koxygh laathe: Mavdgea Bﬁnsammmegwwnewtfehhtam bMEm Ty eHegRim theQraaspdrent
prevent are ctron pair with the ultraviol et absorbing

i on of th p
agent, inPrtg ’Eﬁi"“?e? @HPH’Q”%@%’HPOSHW(%S re@PEEJ Such a stabilizing agent (Q
i ncl udes various kinds of compounds in which salicylic acid, fumaric acid,
crotonic acid, succinic acid, tartaric acid, p-hydroxybenzoic acid,
pyrogal lol, resorcinol, etc. are prefergbly used. The stabilizing agent (Q
may either be used in single or in conbination. A photo-stabilizing agent
used in the present invention includes
(2,2 -Thi obi s(4tert-octyl phenol at e) J- 2- et hyi hexyl am ne ni ckel (trade nane
of V'osorb nDIecuIar melght 635) represented by the follomnng chenlcal

s ~1 1~ L o~ 1 ~ 1Y o~ L~



7 4 August 2004 It is necessary to renmove din of oil, wait, ete. on the
surface of a transparent substrate such as gl ass before coating. Although
there are various conventional manners for renoving such an oil film an
oil filmstripping compound is used in a desirable manner. 5 The
transparent silicone filmformng conposition of the present llj \g?%d{)n may
be applied by neans of a brush) rfel%{)‘ non- veq_fanFr i.cH. gpra@ un,_ete. | t
is desirable to appi§et Hé"prESaftiTYnpesitaeRYI'A™T It '[MPEc P8y "Yr ity
so that nonfdtmielorom thy tahscReitiongahSuet tonomesq bdreshsition iFacdelesed th@duce
transparent  silicone fibI form ng conposition may be applied by 10 neans of
a spray gun"1GFRHIER°H* 8" Noz21 e opening and closing time is controlled by a
conput eri zed nozzla zad catalyfhespd és e pesepasvdntion indudepphy edmpoura such as

t ransparent bstrate.such as gl ass ro e ratu hard..film

R e i Wt o
ranspar ent cangr. e a icpakoiykilanar adfy gr rn

more alter Al f0to 1k aholl O Bignkl RRGERSEnd T 1ndn SBRAI CcdrBRshagent

silicone filMAES Hﬁenéo c@%ogﬁnloon of "%'Re préseft VRt | gn T cH c%n% I'ses

an al kal i spdlybeszatib treeveds] aithoadts borbn trifluandmis preferebly aded iak thef catatysd. by

appl ying the compoghlon AReATBUBAEIAIE RUER. T SHAS%s A0 BRoEENTIESE! the

applied after peal’ing ?%e&P’i I'mf Fom the sugst rate when col or éegrg gt | on or

a decrease prasé0 comppsitivrobiswsdbsapibly tgreethe sticonssfiimdpmeing ¢ompasitan exthprisingent

. < ) com s _ g
ngent 15 ok Bl REBSIGALS allaRy ST By 7 SF epy S flrta) dng Plbpffari HaRly A
decr ease ataminb @raup vithsartivichydregem} and amacid grialst{Breven alderrammperature. It
surfact ant g esi§§F%9fL§¢E% 9?2?3 rgie@l 4 cRA0INst tdr cORTEWREA tHRsildoRE aRl-1Phing

cl eani ng of t RN _ stone by the agent al one. Exanples of “the
al kal i agerfompesition & euiedinitbe BipseRga b acid 63fAAY or pot assi um bi car bonat e,

sesqui carbonat e. gR5PONIHR AP hbidaatLof thé D9 SireH G GoePiPBPRAEIERarPLss
rophosphat e, tripol yphosphate. netaborate, borate, etc; a water soluble
anmi oal cohdf 6H ta 8H or more. ' _

Further, the finely ground ITO cocatalyst does result in any haze nor turbidity, and
lack of transparency nor surface lubricating properties.

in general, commercially available ITO having particle size of 10 to 30 nm is
preferably used. ‘

A solvent used in the present inventicn basically includes alcoholic solvents,
Cellosolve sclvents, hydrophilic solvents having mere than two functional groups and
organic polar solvents, and typically those salvents such as isobutyl alcahol, diethyten glycol
diethyl ether, diisobutyl ketone, propylene giycol manoethyl ether acetate, dipropylene glycol
monomethyl ether prapanol, etc.

The above mentioned propylene glycol monoethyl ether acetate includes 1-
ethoxy-2-propylacetate and 2-ethaxy-1-propylacetate, while a mixture of 2-propyl- and 1-

_propylacetates in an ratio of 890 % or more and 10 % or less, respectively. |

The organic polar solvents may basically include any organic solvents of high
polarity, although dipropylene glycol monomethyl ether propanol, (2-methoxymethyl-
ethoxy)dimethylformamide or N-methylpyrrolidone is preferably used.

There may be used organic acid, alcohol, ketone, etc. to improve solubility of acid
catalysts and dyes.

Awide range of ultraviolet absorbing agents may be used in the present invention.
When properties of film tearing off by alkaline reagents, i.e. alkali-repellency, is required,
there may be selected an alkali soluble ultraviolet absaorbing agent from benzophenone- or



such as triethanol am ne, diethanol am ne, nonoet hanol am ne,

nmet hyl di et hanol am ne. 30 ct hyl di et hanol am ne and nonoi sopr opanol am ne; and
aqueous ammonium 'fhe al kali amount may be prepared by dissol ving one or
nore than two of the above nentioned 4 August 2004 -y_ conpound in water
to adjust a pH value to nore than 9. Further, the alkali ageiq ip Yode

conbi ned with an abraS| ve agent) or used toget her with a spon or anot her
sui t abl e mabPEFFEIFZYBAtSi ni ng such an abrasive went to slightly rub the film
surface. 5 Enbodi meidasly oOkuihea pnesendt bimscentdg oen;e\m lihc e ss 2rhyerdxgedmath ckyd

the foll ow n arent sillco f||
conpri si ng %eq'\"éa%et%"ﬁ p?%acﬁ&d"(x,&%enmpgpanrogg eac ewag&aﬁﬁggﬁ%p?’gﬁ%nehaﬁ'ng
an epoxy grmoupoxyad mesbkyireyk spHeaoree- fravifamg: acnd.aem no group with active

hydrogen (b), a“ds&zgg Y3 a&@g@ﬁ am § Bl PR Rerc Lher % f‘z ?seg:nag?%}?ogﬁejnohg =

foll omwed by further ere 'YSI

gl ycidsil angpe( en)tharnman nasse lrgente axSAileld BboVBOYS tbenzdﬁeamld(wppsm analt@sipjetan
acid cat aIy %%} 2o finely ground ITO cocatal yst (C) and at Icast one

sol vent (D) s 'igeé % om or gani c solvents. (?) A transparent silicone
filmform ng conplsitfiacad skeseningegent usethén Hiropresdry inveatiprl may kehinorganic- or

al koxysi | anc. iyl a9 3l 508 BHRRWiAdL G516y BYBEAREIo diN: hiyred renecting

y- am nopr opy 1 ane. t ranspar ent SI I con orm ng
corrp03|t|orandéfycﬁfed)wormn@tymér one of the above itens 1 and 2 further

conmpri sing one OrTHEDrrﬁraFmefrk%gkgS tige) ,rmldeet%} bxpiell besidng! s:tac@%mg

agents, infrared screeni ng- infrared 20 absor bi ngl agénts and/ or” dye
and/ or pi gravatablefyom @Aﬁpﬁénﬂﬂm pempaiess while with regariortBe Kiffate dabspdinotadgnt.

descri bed 'tﬁ'ergwamepreierédsﬁus%%\f@anhé ﬁgﬁnehtsts@c@a@eﬁrm & ;ngyachmﬁe @fpelEERatid NdsS

of solvent selected fromalcoholic- pe sol vents,

and soI ventiemAlAneg €3t 60 ndfe o FYERINBRA P'@K%ﬁ‘ﬂ%"'%& tYf'}?eaB?"@g%l fora gigesnt

(D). 2~ ( )snAkMaa@%pa_t@nhncsinlorg“a%ecoﬁﬂﬁouhas)&mmgs gnoRaEE! ITONastEaATD, fredetan
any one of the above ite

aci d conpoGRAPEXFELLY Algngﬁﬁg‘él?'\“cipld RS F*'rélc‘??’bg q%ﬁ%&%:\gﬁgﬁ |sdavaﬂ%§? 88"‘3{“2 A
succi ni ¢ aghdmamiChaLidas CLAG2brQI/LASDY aid)iarepétive firhthie wsave oangeufn 600 nm.

photo-stabi | isi n%\nagnount ots the uﬁnt'a%:%ielt LELJ}HmS%Q& a(ng')c'r infrared screening agent used

in the present invention as the component (E) is 1 to 45 % by mass of the transparent or
translucent fiim-forming composition (A). If the ultraviolet absorbing agent and/or infrared
screening agent is less than 1 % by mass, the ultraviolet absorbing effect becomes weak
and the film repellency is decreased. On the cther hand, an amount thereof more than
45 % by mass not only decreases the resistance to water and chemicals such as an oil film
cteaner but causes a blooming or bronzing phenomenaon. Thus, an amount of 1.5to 20 %
by mass is desirable from a viewpaint of practice.

The component (F) used in the present invention is selected from dyes and/or
pigments of high weather resistance. Examples of useful dyes include a direct dye such as
C. |. Direct Yellow 98, C. |. Direct Red 220 and C. |. Direct Blue 77, and an acid dye such as
C.l. Acid Yellow 112, C. 1. Acid Red 256 and C. I. Acid Blue 182. While, examples of useful
pigments include an inarganic pigment such as C. I. Pigment Yellow 157, C. |. Pigment Red
101 and C. |. Pigment Blue 29 and an organic pigment such as C. |. Pigment Yellow 154, C.
l. Pigment Red 122 and C. |. Pigment Blue 15:1. Such dye and/or pigment may be used
independently or in combination thereof, There may be properly used fluorescent
pigments for assuming fluorescent colors, luminescent pigments which continuously glow
after discontinuing irradiation, pearlescent pigments for assuming a pearl effect, thermo-
color pigments which change a color depending on temperature, hydrophilic pigments for



30 (6) A nmethod fur curing a transparent silicone filmform ng conposition
conprising curing a filmform ng conponent of a transparent silicone tiltn
4 August 2004 -9A form ng conposition as described in any one of the above
itens 1 to s usin~_ an acid catalyst and a finely ground I TO cocatal yst as
a curing catalyst. (7) A nethod tbr curing a transparent SI| F%j
filmformng, corrp Si.tio r|S|n k a yst
Ly ™o g CommostiLon, SRSl 16, SRRAISR AN e adglon kol

sel ected frem, cjmgaenserysoi/mss:,:grmres are imbraed e vptrarioio wird: @cﬂuecestqarumgmem

ul travi ol et _absor bi nt red s ALhLin
agents (Q Eutat-af g%aﬁgﬁorﬁpg'a%h @gar?pé(;trfgg%ﬂgja Igg’%pérspé%?ﬁ rglr%? it %f a
t ranspar ent steintivmanenihétk rasftbe whitingredisos iastAearie gesicrismadt GoVArsEgenica F@afsﬂ in’
anot her vesg g An“%m HEECA bl Yenikd thgrfegireﬁt U§emfehﬁ§ eefﬁr%meﬁ rceﬁshg.ﬁw

pr oduct (Aj ox Si ane aV| ng an e rou a I ane

havi ng an armcmn:agstrbajpd Rhodersioe Biectapdisogei g 3‘9u§¢lM'gal¢Cth°h§ hydrae UFG'Qmem

m xture, nﬂ)ﬁ’t@’né siida HRd ﬁaﬂlaeéséggﬁﬁ%!r rﬁ&éalé‘ﬁeaﬁgthﬁrli’é‘Spar ent substrate

f ol | owed by present invention will be further
described in the rndh«tmmrwéﬁﬁp@fIWEgﬂR@$im?fd§e%?ﬁ1 @vantiony it is

v- G yci doxyprapd é%‘?gﬁﬁhinanfgegpgs@%ﬂﬂ)%& eRktr@P plir ofiit@gen atom, which

of y-ami nopropyi tr iethcxysiané an met hyttri met hoxysii ane were.

m xed) sti rvasdd fmbaéﬁebﬁdiﬁlv%cff%éﬁf-‘ élkl%(/ﬁalif‘ec §36PQ AP AMNY ﬁ“‘éﬁpc‘fﬂ&"étaéh‘fe

tenperat ur quBFb%@h ado géogré@nt horsctigs s mé)b%dfeﬁrctraﬂréigwﬁtﬁ) thyd Eitravidlet SRGEIMY
pr uduce. of 'propyl ene glycol noncethyl ether acetate, 5 g of

2, C-di hydr@@?ﬂbﬁ‘iféfﬁﬁ’eﬁfﬂ?@'%em §¥BI=d. (3) !'n 10 g of di poopyl ene
gt ycol nononet hyf ﬁlch%rstﬁﬁlﬁir%téqenﬂfdi} gkl fes Raficu3 Kirds tof umpamdpurpemudssmymas

di ssolved. (4) In 5 col nmen | _et.her, acet
i TO havi nga}(S meT“é“"s@fé’ o‘gm?g%nﬁ‘f'? gi" e ‘ﬁcﬁ’ &Aﬂé a '%Pr'&@f"é‘ﬁ?%%ﬁf
titani um Coyre glgna resorBindl seeireqlefefzdly Usadh | i quid obtained in steps (3) and

4 | I i xed
Wih'20 g of a saeeenebdagened miipt e By Sfle R BRI Y T
silicone filmforarpngo-stabitipingi 4geah u@ahtnr e Essemplinyention nchided |2, %aTrmb@(‘(l )
O e PSR PRSI . FRPIGAL AdmbSsr PR Filidclia? gt 20

manner ac except i spersion of step ( .
not add~i ReSereeresentis byrlegfollowitg Ci}eml@';ﬁ@fmﬂ@xypr apyl tri met hoxysi | ane i n an

anount of 85 g, 80 g of y -am nopropyitriet h8(¥_‘SI | ane and 50 g of

mef hyl t ri nmet hoxysi | ane m xed) and stirre€ aged simlarly as described
in the step (1) aiGt Q@ a reactjon pr L % gQhution simlar

to the step (2) but e;gk%;z\‘ﬂ“m Wﬂfr‘fﬂyﬁ—n Ioph Ron (2~ and that cf step
(3) were preparedGesht Onmanner as descrli,bed in Exanple 1. white etch

liquid cf s,~ps (3) and (a) were nmxed with the solution of step (2') and
t hen honpggneaiekédibtyl @dhistdrbadBtedtrade hiree pf Actigete MIBGCs mege quBly weight or #07

transpar en%ep?"es!e'nfedrb tLe l’o%wmrgmngglcgpﬂprﬁﬁht' on ().

S
C.Ha, \N——-C_S— Ni
CH: =~

Further, another photo-stabilizing agent used in the present invention includes [N-
acetyl-3-dodecyl-1-(2,2,6,6-tetramethyl-4-piperidinyl) pyrolidone-2,5-dione (trade name of
Sanduvor 3058) represented by the following chemical formula:

o ~
—C =N N
HJC c \Cj— CIZHZS_ n
~
H,C  CH, A

0



1d 4 August 2004 C ;ntr.;,i Exa~~~p!'e 2 control sample (ft') o~
transparent silicone filmform ng conposition was prepared in a simlar
manger as described in exanpte 2 except rnat a dispersion of step (2) was
not - added Reference Exanple 3 (8) y -d ycidoxypropyltrinethoxysilane in an
anount of 85 g, 80 g of y -am no prapyltriethoxysil ane and cg

met hyftri met hoxysil ane were m xed, and stirred aged siml arI 8" % cPescrl bed
in the step (t) above to yield a reactiorg product. (9) In 20 g of

propyl ene gl ycol nonoethyl ether acetate, 5 g of

2,2,4.4-tetrahydroxyben: . ophenone was di ssolved. (t0) Each |iquid obtained
in steps (3) an ut{.o )

honobgeneousl| y mq§<i(esgﬁ)e é{%(g}@ﬁﬂﬂfe‘éﬂéﬁg% bﬁ?de{ngﬂgb(%ha@%egﬁl‘%ét% trai%}?ar@r?& to
form a trapsisaneduchkik umsmleeféuelcmrﬂxmn nlgugb posareivatiofs ddn)/entﬁimlt thahners

i =x2mple 3 A control sanmp Q transparent Jico Imformng
conposi ti onmvtégwbtﬂéﬁ&f‘leﬁn P’n t'a‘(‘s?”rﬁ‘l Him S RRSE CS?PG%‘EJC%“B m| el e 3
except thai,a,gi spersion of step (2) was not added. Exanple 1 (ZS) To 65 ¢
of v -G yci c?oxypropyl trimet haxysifane and 35 g of y

- anmi nopBapyl t ri dihhocpsgarameilic@® Gireformitdhgdmpositen nd shegirtseneinwergion maedbe

stirred for b@ hour an hen &hl owed to éand and in a constant
t enper at ur &PR "a‘f‘e%" u?‘t”egﬂv‘?ﬂf‘? g GPreEE Ao yield a reaction

product.. Furthet, tstjtlﬁralbtwe a)bpnltpt@ﬁtewn@@laﬁﬁosm ilieedh b 0Pg@ditd s@Pthat
met hcxysil ane and allowed to Stand in the constant tenperatlre Toom at 25C

for three n«aha-ylattm(mlty ehcoain@ G Sgldgﬂl I‘pﬂtbtpgilllene gt ycot m)noet hyI et her

acetate, 0.05of 2 hydr ox nz.Q was di ssal ved 0 g of
di propytene gl ygﬂftt‘r%fnm %631? ‘iﬁcg’é ﬁf foémuﬁg CémbpoB\’uof‘f%aryot?f %PP,‘T# ﬂ%m de
pi peri dpnemeass @tl:@ﬁﬁtw% in(wifkdh Itondez@ oplenidg QRY kRSB UInYCR ofRNIRALY et her
acetate, 0.5 g of aving particle size of 30 nm (I ndi um Ti nOxi de;

avai | abl e Wmmltqud mzgkgrialliéh Co., Ltd.) is dispersed. (15) Each liquid

obtained in ste étmgastpgﬂﬂ%%gtm]e isplefh AR OO GBAER LOR) | 2N

t hen honogeneous y m xe a so |ned I n
to fcrrn aehipRESE@ESrmsa harddie dtldt)nmftomh lngdressTwirkint0.® to [ hdfr.anCetinr ol

Exanple 4 A control, sanple (tV~ of n nt. silicone, filmForn ng
conposi t i onelbsbeEbHy Ensparent ‘%‘Fiﬁi’llda?”fﬁiﬁﬁ\ésq‘é%c g gencehagdngss of ekt er 4

except yth Len of i SheBukl r t _) :vas nct -added. 4 August 2004
Exanpl égza‘?’fg‘)mé%ﬁ %}1 ,to ygl doxyprcp~lirimethowsitans and 29 g of y

-arr~irtoprcpyhtdi e Ioasq&zf atan@ﬁc trgnaparcht ﬂhtowlﬁlmwhwenh@qampbanen mhlshem xed,
stirred for one.hou n_a_.const

t enper at ur &SF9% Ht"attl{%wg c151‘at|" 5 ‘T’Staélé"ﬂ(%'aﬁs’il}b? o‘}ﬂtrﬁ‘ﬁf’% alfbé’ﬂi)?%f‘ﬁma arcé‘aeéit i on
product. Fmb hﬁh}&d@}%pﬁ)f}h@ the @b el BekifOSH IS SubsRste Biotesh gMsk Radbé repBatédly

net hoxysi |l ane and allowed to stand in the constant tenperature room at 25
'C for t hr:@whaéyﬁer peating the frpigory thy sugptERy MR cJPY/dssradatinn et ng}stcrfe'tswr

acet at qf di i0g
of di prg(?) “gfg‘é‘%’ agﬁr%ﬁg%gﬁgﬁ@@%&ﬂgﬁg& g’? %(v@l 'bgjbéég%alﬁg}’% ggnft#rgorl de
pi peri di nesmﬁ&ddse;sol ved. (19) Each liquid obtained in steps (18) and (14)

were mxed with a,.sol uti f t 7}. and honbgenecu sviih
27 a0 s sol UPFGHL B Bkl b is oLy B PATE B Bt i
silicone tjplmfmoLHAdecreAFROPHI @Mest~One or more than two kinds of nonionic
surfactants may be added to the alkali agent if penetration thereof or cleaning of the film is
23  hardly done by the agent alone.
Examples of the alkali agent include anionic surfactants: sodium- or potassium
bicarbonate, sesquicarbonate. carbonate, metasilicate, orthosilicate, phosphate,
pyrophosphate, tripolyphosphate, metaborate, borate, etc; a water soluble amnioalcohol
such as tricthanolamine, diethanolamine, monoeethanolamine, methyldiethanolamine,
30 cthyldiethanolamine and monoisopropanolamine; and aqueous ammonium. The alkali

agent may be prepared by dissolving one or more than two of the above mentioned

-



Control Exanple 5 A control sanple (V') of. '"transparent silicone

filmfarmng conposition was pr spared in a simlar manner as described irt

Exanpl e 5 except that a dispersion of step (14) was not added. . Exanple 3

(19) To 4a g of v -G ycidoxypropyltrinmethoxysilane and 70 g of y

-am nopropyl triethchysilane, 20 0 of nethyhrinethoxysiiane pas_ m
%Equr%t28§4

stirred for orte hour and ~!';.~n c.!tn.,.IP.; f,? ct?*rr 2. rpnet.
?. nt 'pl~npar~yyrp rC~(iT ?t 7S f: fOF 10.~rfBA'1 d2 ie tnr ~i 'd 2

r~2. _.;e'l prod;:"", :YhiCh t;~2g 5:1t) ~S:~ ~~rya, htar SO f ~y i a~in
,0 e~sr. nt, mx dah 0.-_c. | c dsfl2ne and a;towed io stand in the

constant tenperature roamat 25 C for three days. (20} tn 20 g of propyl ene
gl ycol nonoet hyt ether acetate, 0.05 g of 2, 4-di hydroxybenzophenone, O G ¢
of nickel didemoundiit hiaee ar bdwsoeHanaludiogBoy tym 9.

2,6-di-tettbutyl -4-net hyl phenol ware dissolved, (21) Ln 10 of m

sol ution cont ai nf§ies {Bgﬂﬁa'i\l?‘%‘(t RAY- -‘~89§’F§:‘/‘i“83h%‘ %Qﬁ:é&\é(: %g.egg °a!”ﬁ$fdo‘s$§)§%ne
glycol ”D”%?Eg 0 %ho BlcNR nBthORRMGb e réhidid cOftaRfAcH b hblgivE dgendtaiadyneb vas
di ssolved. (22) Each liquid obtained in steps (21) and (14) were mxed with
a sol ution thé fismeprfg@0} and t hen honpgeneously mi xed with Petyl ene Bl ack

pi gment and a soluti@n c~tai.ned in, th ( i t 20.g to
form a t?anspar %&’E‘é‘ﬁme&&?ﬁg e R B}ﬂﬁ}%}}%&i@#p%% M%ﬁ%%ﬁgﬁ“@% rflcﬂoc‘:'ﬁgﬁx anpl e
6 12 4 August 3904 A lranspAr@Bilicohe Satprdilgompositionrf@agppiaingntreadtioncone

filmForm ng conposition was prepared in_a simlar nmanner as described in
Exanpl e 5 except t hatpradufit épbpspaad 8 raacipg alkauysopashayane anrRosy L¥Wa8si ti on

of these products wl], he,sh I: TR o T X Table 1 ~
~Com ori ent (A)_(B)(C)"('BX(YE)"("%‘{‘@%? pg"_ﬁr—’;“_fl‘f’o"@?ﬁl‘ &Cék‘/’;’i%ﬁg%’éﬁ?)rg’ﬂ(b

| : ppMpCont r ol | di t t odidik@kyelildnk el intaommBs fraticesiSetpd)4 6-8:Bfo b TollaREMBy Rodrer | e
2(b) apeDP~IPControl 2dittoditto-ditto- -'Rff er nc%a) 77%5F3I TO .

t PGV ATHB- Exam | e 3( Bdingdaiopeonnatkoragiiane Hisptar glveibuate Gl Bampisd2it a)
6~gBF3l TO 2PG ~I ADHB- () {6350/ Slan? (9266 £id cRARSE @), a finely eround
4dittoditto-dittoditt‘g{b)&’g?r%@p@%gge@gtg&ég‘;lﬁ“'gr&%mmoﬁsor(b ooe BB
s' (d) 0.72g(e) - Cont gl qudatatysdi@)tand di kersaine sauént (DEseleqiedkir@haygaie-~BF3] TO
2PGVADHBP I'(b) 7Ug DPNP TBF(c) 20gNWPP 1(d) (e)

0. 92Cont rol 6di tt odi t 8Bt odi ttoditto (a) y - _ _

G yci doxypr opy!l thyret hQ&X@é)phéﬂﬁsiﬁ@anemm-@%n@%ﬁwkimha&é@%y@hﬂ theebhR (e)

tri met hoxynet hyl'si | ane (d) nethuxysilane (e) ~lvcidsilane 4 August 2004
14 ITS 1 :1TO di spetesi bm whigh alkoxytilagg bayieg &1 anwogrow with active hygdvegenabl e
from Fuji Titanium C?b) is I?/Eacrit}inopropyltriethoxysilane‘

(3) A transparent silicone film-forming composition described in either one of
the above items 1 and 2 further comprising one or more components (E)
selected from ultraviolet absorbing agents, infrared screening- and infrared

20 absorbing agents and/or dye and/or pigment (F).

(4) A transparent silicone film-forming composition described in any one of the
above items | to 3 comprising one or more kinds of solvent selected from
alcoholic-, ketone type-, and ether type solvents, and solvents having two or
more functional groups as the organic solvent (D).

23 (3) A transparent silicone film-forming composition described in any one of the
above items 1 to 4 comprising one or more kinds of organic acid compound
selected from salicylic acid, fumaric acid, crotonic acid, succinic acid and
tartaric acid or an organophosphorus compound or photo-stabilising agent
as a stabilising agent (G).

30 (6) A method for curing a transparent silicone film-forming composition

comprising curing a tilm-forming component ot a transparent silicone filim-



| TO ?: 1 TO di spersion having average particle size of 30ntm (avail able |Iwom
Fuji Titanium Co.. Ltd) DP14lP: dipropylcne gl ycot nononethyl ether
propanol PGVA: propyl ene glycol nonoethyl ether acetate NWVP:

N- et hyl - 2- pyrrol i done DHB: 2, 4-di hydr oxybenzophenone 10 THB:

?,2,4, =l -tetrahydroxybenzophenone 1'BF: 2,6-di-tert-butyl ;ﬁ-%gyé@?enol D
|: C. LD rect Blue 77 P 1: C. LPerylene Black pignent | S Referéence anpl es
4 to 7 I TO dispersion obtained in the step (4) above was added to vari ous
comercial transparent filmformng corrp&gﬂi_ti ons to formreference

conposi tions. Reference Exanple 4 The fi y ~ground I TO di spersion was
added to a commercial acrylic paint in the ~0 sane ratio as Exanple | (mass
ratio to solid conponent). Reference Exanple ~ The finely ground ITO

di spersi on was added foommgsompesicpaps grscsreasripenr e phiharbeYe itdmes kamd usiagi o

as Exanple | (mass ratio.to.solid.c nent ), er anpl e 2~ The
finel yrrgr ound( | TO di sap?e‘t}‘:é‘f ‘E%Eﬁwé&“%aﬁg‘g@ t%o%gdclgﬁéorc&‘aﬁ}% ?%%¥§L&qun%? alésé‘et ate
paint in the sang)ratA endfodesAtiire: dicd¥paendsittdoe tiomSoIrhitig COMPOSIEDH ) -

Ref erence Exanple 7 1'he finely ground |ITO di spersion was added to a
commerci al cel | ul ose doauisee seprratie awheepiag pd 2¢id cptelisb(B), 4 fipphyssoungt iTO t o
solid ¢ onent). 30 Usi.ng.tran r t I ] .GONROSI tj.ons
pr epar eg{ripn Exaarpl es,wt‘gﬂ ?té@Egg%ﬁﬁe@% Sgln‘)ah%g}gﬁfghﬂgg‘f ?1({518? ?Igié'%&gg% T%Aaeti on
on a gl ass substrat e @mgbre dsimpendh selectcd\frgmatlrAi0Wt absbibing ddeatst hifgrdddr ned

films will be detailed in the followipng QI FilmRemval] Process An oil
filmcleaning conpoursareeaingpisatiangd ahsosppg dpsres oy e WEALHPHPIgHA! sl |
amount of water to sc ver f A £ gl ass
is-wiped with 5 wat er"(ag1r P%J"Ast {)@ncg)g] ptr Eg(% g‘h%nﬁ?)&gtoggé%lr}?@?er# F‘ ﬁg‘%‘{ﬁ@‘ E)OFF#?‘T | m
is conpl etely renpvedompssitiedeaictibdd inmiestsi ll to I ieanethenvessdlemgliasisnmédinatyer
drops do not appear thereon, the. above nentioned procedure.shoul d be
repeat e® using the oiPeiE F$H t@?’@%ﬁ‘ﬁ%%%@bﬁﬁgﬂ‘f&(?ﬁ) of ﬁ@%ﬁ&é&e SEYELEAT gets
wet all over. Water %paw %@uﬁmﬁ&lﬂﬂloﬁyﬁiaﬁ@%iﬂg pesmphbioregywiehaly while

e

the glass surface is Turther cleaned with non-woven fabric of several folds
and i sopropyl al coholhydmgen (b) using it as a liquid mixture, and applying to a pretreated

surface of transparent substrate followed by curing.



10 renove oil. Application Process of Transparent Silicone Filmformng
Conposi tions 4 August 2004 'c a tray having volune of t50 m ;50 nr-v:
~'V x 15Q mmL x 20 mm D), -about 30 nl of a solution of transparent
silicone filmform ng conpositions prepared as exanples a poured and soaked
into only an oblique section of nelam ne foam sponge. ' Wi h%u@ﬂé@bo'aﬂ t he
sponge tight, the thus soaked solution is applied to the glass substrate
slowy fromthe right ar left top to the bottomin the direction of gravity
to foama belt-like coat. After the sponge has reached the bottom a
simlar procedure is repeated fromthe top to the bottomin the direction
of gravity, thereby about one third to one forth of each coat being

over |l apped, until the glass substrate is coated honbgeneously as a whol e.
Drying Process After the application is conpleted, the coated gl ass
substrate is keptal i . i L hout |.nf]uence of noisture and
dust to proceedﬁgi'rp?%sr%ﬁﬁg%rq{ah%d@g%ﬁgﬁhy @%@”é%da‘f’é%" ?WT'PYHqgse’dmp&f-to t he
touch, a situation in which the coated surface does not stick to fingers)
within about ten mnutes in sunmer ZEQA'@'BPEE 30 minutes in winter (dry to
the touch). The coat filmis dried up alnbst conpletely after allowing to
stand for abdQtfe®Nch Rt hat the filmformed an the glass substrate

such as wi ndow {13 ROtS 3 j re thereof with soft

cloth. Fi l'TT's)Rr'OJ(DZH i.eg g?ﬁ?g}&?&@&?{? ns?orge??n?'gsaﬁﬁugtoﬁg%isi é)ngdm r Hirgmino-

conposi t iF6TRY I E5XYEaN 28N RErHPET i émetaksitredwre. mien sited forVdrel hde

descri bedinbehs Oiowddtto lsanki iR d F04 ebhsl |pe vas

det er m ned. aqcordoi\ng ?Q A et hoﬁ ba%ée %%%F%%J%&b%‘%@fgqiﬁf%gayﬂm

i nt er val §95€ 9363'Y ATRAmABP YdHe: 10C in winter, respectively. Condition of

coated filns at(2 Ive20 e p@hbviérs BQUEISHEH L84 b Gl ev.al ed as in
p@byiere B9 &yt 8RRt &Gl E’g??\g?g\fa?,‘ﬁ%#é&é"

the foll gquwing, . Transparen The coated filmwas vis based on
JIS K 54 %ﬁ‘c%gﬁ- N ?{g? ﬁ‘lsf?j‘yﬁﬁ Coating The coated filmwas visually

eval uat ed based2bi 13I3-1KifBdH0:neHaychiressonodthfictmer HosdRe 82 @br ddrb i BSride
eval uat eﬁip@ﬁ@ﬁéﬁlja@%ists?[vkae penci| scratch test based on JI'S K 5400.
Transparent silicone filmform ng conpositions prepared as exanpl es were
appl i ed on gl as® St offirersdens(gheohmenpeti!dtieracatee, 018 g bf {Tengddingk 5 NMin

t hi cknesarand sdeicess hf I Trngclalals 1ol \Y; U traviol et
transm sssfi)aon of egc%ﬁgﬁa@g& trg?b é|!t;)aicie'ces 3%?’82‘?@‘5%5‘?@ mgr'gg'i' ﬁfdt)H%d'PﬁfrF%‘\‘M ng

after air-dri e fRAENIGUSRIN=dN Sleasi(d) and (F) warsrmised vith Bosttiutivest siepece was
eval uat ed) byd deteromdtizngodsiemiik  Lari 0l @b 4 SR H4iAR AUNYRUS (HPto form 2
wansparent silicone ilm-forming compeaosition (1),
Controt Exampie 1
A control sample (1) of transparent silicone fim-forming composition was pre}:ared
i a simifar manner 2= described in Example 1 except that a dispersion of step (2) was not
added

‘Reference Example 2

(8) v -Glycidoxypropyltrimethoxysilane in an amount of 85 g, 80 g ofy -amino-
propyitriethoxysilane and 50 g of methyltrimethoxysilane wers mixed, and stired aged
similarly as described in the step (1) above 1o yield a reaction product.

(7) A solution similar to the step (2) but exciuded 2,4-dihydroxybenzophenona (2"
and that of step (3) were prepared in a similar manner as dascribed in Example 1. while
each liquid ¢f sizps (3} and (4) werz mixad with the solution of step (2) and then
hamogeneously m?xed with 20 g of the product of step (6) to form a transparent silicone
fiim-farming compostion (11).

10




4 August 2004 length of 3a5 nm 5y nmeans of a spectrophotoneter. The
ultraviolet transm ssion was furher determned at the tine of 192 hours
after the test pieces were kept in an accelerated |light resistance testing
device specifred by JIS 2 i754. Infrared Transm ssion The infrared

transm ssi on was determ ned according to a nethod based on wﬁ)

nmeans of a spect cephetzERs® 2 (Shi mazu Doubl e Chrononeter9. f regard to
Exanpl es, Control Exanples and Reference Exanples, curing properties of
each conposi ti on™PNo!Bamaiediin of HansaBlest siidnsedin-fdrding dammm w4 drepdréd

Tabl e 2 drrb('a%ﬁérﬂ%ar(n@‘)as3@?&1@@5Wé%I@E@QEe}EHa@Q%@sn%ﬂf?nopf Z3jeg (2) was ot

(9transm ssi on IR (9% hardness after ardnes

Ex. | sunmeA®98?~HBO603H7HWi nt er | HBOGL3H7HCont . 1sut nnter 0.~B0O89SHEHW nt er
1B0884f - (6HRef . Rgferds¢dFRAMPle-LH33584H8HW nter | ?H33594H8HC ont. ?sut nt ner
0. 5H82894H6HW nt er 1H82894HSEI Ref. Er. 3summer 0. 5H0s84H6HwW nt er

| | - 10s84HBHCONt . (BB sUrFEsd DYPIGRDETEtaRMBIRNer In 139B9B0aMA BESS gl Adyeaf v -amino-

. ~3HO~76
2808801 P CgStyld sHe OB op RS S DB, e irae agec
0. ~HO77?HEINi3AY 85 depEribed HEH@EtemE | abeve t0 yield 9 ESidiemprodect. 1?H0104H6HCoNt .
6 U. 5H02~ t
Tt SHAF] ReE- aouman S o R e kB B o TR e T
transm sshgfiondieazertteapns Wééd&é@w@l ng to | SO 900 by neans of a
spect r ophot onet efo)(edthaagid obRiKYEdEN @Wp@'@ﬂ%ﬁ?ﬁ)}we:@ midlk %i‘r]a s%;!lﬂrog o?pt%)g’ that

t he prese@ Rﬂvent i on provides a transparent silicone
conposi t i 6 2RAIEP %’é@%&?”%ﬁi‘%dl"ﬁ%‘lﬁWQ el %ﬁ‘?'”‘&ﬁ‘aﬁq*ﬁged rihe strnol8) 10 f°fm a

uni f or m tiyanspatknt siiceHeaineadiing esfipdsampqrat ure within a short period of
time, thereby on:ratl n~ an aftractive and weather resistant filmhaving film

hardness of 6H FETSHTP™RF 2 after the filmis cured accel eratingly under a
condi ti on of or4di nart;cremmpr@nmreptqf frar@pareat SMRBAA| ACEREREt SR Sositin1Qat he

't 7 ar o0 AECHEbIG SO ATTEL o863 oA FAEXAURALS GHIRCT A RRECHAT P P

corrponent(@) ‘Hﬂkeetactdepossr bI e to control thermal em ssion and dew
condensati on i nEthﬁlPFeo’l)m in winter time when such a conposition is appli ed

to wi ndows, bec e filmabsorbs infrared |ight and keeps heat therein.
(1) To 85 g of v -Glycidoxypropyltrimethoxysflane and 35 g of ¥ -amino-

- progyitriethoxysilane, 23 g of methyitimethoxysilane was mixed, stired for one hour and
then allowed te stand and in a constant temperature room at 25 *C for fourteen days for
acing 1o yield a reaction product.  Funther, the thus yielded product was mixed with 0.92 g
of methcexysilane and zlilowed 0 Stand in the constant temoerature room at 25 °C for taree
days. ) |
(12} In 20 g of propylene glycol monoethyl ether acetate, 0.05 g of 2,4-di-
hydroxybenzopherione was dissolved, ‘ ' _
(13) In 10 g of dipropylene glycolmonomethyl ether acetate, 0.2 g of boron
triflucride piperidine was dissolved.
(14) In § g of prapylene giycal manoethyl ather acetate, 0.5 g of ITO having
particle size of 30 nm (Indium TinOxide; available from Fuji Titanium Co., Ltd.) is dispersed.
(15) Each liquid obtained in steps (13) and (14) were mixed with a solution of
step (12) and then homogeneously mixed with 20 g of a solution obtained in the step (11) to
form a transparent sificone fitm-forming composition (IV).
Control Example 4
A control sample (IV) of transparent silicone film-forming composition was
prepared in a similar manner as described in Example 4 except that a dispersion of step

11



4 August 2004 -18 What is clainmed is: 1. A transparent silicone
filmformng conposition conprising a reaction product (A) prepared by
reactin; al koxysilane havin, an epoxy group (a), alkoxylsilane having J alt
am no group with active hydrogen (b), and al koxysilane (c) in a nmass ratio
of 3to 7:4 to 8:1to s, followed by further adding theret

munoal koxsi At ¥ @f9%hd/ or gl ycidsilane (e) in a mass rat 90AU§P352.0104"/ to
20%to the al koxg,sé,hg,@eg (c), an acid catal yst (B), a finely ground I TO
cocatalyst (C) and at | east one sol vent sel ected from organi c sol vents.
10 2. A transparé®t i Ffcongf 7i- Pr%‘f%?‘?ﬁ'ﬁéj IEERPESYY PR BR3¢ c2%ihed * namingi m 1

in which ﬁ»?gmezﬁ¢mf@ehaylw& ABHASNEEQIEh Wy b § naedd, vs@rr*amépeﬁémw? ahé Y
am nopropyl triethoxysilane.. 3. A transparent silicone filmform

ng
conposi t i BRA0YELitrstRndrEns inhe COBRNSEMBFIAIURS 190, 38 25 ﬁJfthﬁ@-Fﬂﬁ@drﬁﬁMssfphg
one or Nef&.g :raeme?c@ P:%%L&Ct Enh Otmmsr,ae«aéﬂ sgadacrwapﬁm With 899 S
infrared screemn Infrared ab sor I ng agents an dye and/or pig
(F). 4’ A@ftmaﬁgmﬁﬂem 2849 pllawatetor stand indretonglant tgromeraiuss ream at 25 e dod Weamy
one of clgjgs | to 3 conprising one or nore kinds of solvent selected from

al cohol i c-,” ket one tgg and et her type solvents, and solvents having two
or nmor'e functi ofiedl '@ Gp%NO@Y’EUe@%EI ragnqeﬁy%hgm%aigomoémof@q -di-5. A

transpar efjl:SdybbfAMRehddeWad @k8a conposition as clainmed in any one of
claims | fo ~ cons)rl sing one_or nore kinds of or,ganl c acid conpounds
1=

sel ected from s&%dgI1¢ 9a€f Jierprieng @ysemgnopebybRier RGetfieslideintlc baend

and tarta;rm_@r.aelpﬁer;grneaghgcu*g@mhosphorous conpound, or photo stabilising
agent as a stabj

silicone fil mfbr‘ké f‘%ﬁ%@@ FF&hS‘EBﬁHPﬁ@ﬁQ‘@S@F%D& i ]rs]ghrﬁangparent

corrponents‘@f 1) BAANBRA0AG 64 dUsBORK e WiFZDQ NG IRRARGMIA 40N t%steb3na§&@| in
any one .]alm; lto ~ um@g an, aci d catalxst and a finely ground I'TO

cocatal y "t"”hﬁ tANERA T HF AT Al Mig. RMeRSHIYU Mor curing a transparent
silicone fil mfosmiangxemplpdsiti on conprising 3U separating alld keeping an
acid catal yst ( ) fi u a { I%ﬁ; vent
(U) selected fr'gmoé‘%oanslgg%eol 2 QP' tgﬁ%é}g& rrsrtfﬁf)}l:%"?éco ngfa 2 KS'%]S &%
-19 8. sera;n@tr%cumfaamlmmasrmrais@esqwsévrbﬁwgnnigéwgeptmﬁtraeﬂ*wr%@refewm@@ and
i nfraredyalsek Bhdgy agents (E) and a dye and/or pignment conponent (F)
conprised in an#g( ne of a transparent silicone filmform ng conposition
claimed in clai ®@MA&37 in another vessel mxi ng i nmedi ately -before use

'E h)er eOL vv: I( h am e)ac;bl GD gr Gﬂvct’sl)(o?c)o&pnﬁbytﬁ*dw}@ﬁ@sdaaaeahﬁvvmgg adt «ﬁgﬂﬁiﬁo{}r oup
a) and al ko m,no_group_with_act
it as a FTquI?(%eh‘f \éérﬁg gﬁﬁ "H@e& "ésqﬁ F’F@rﬂ"ﬁ S?JV 318 8'?'3 E"?')éné'b%r ent

subst r at eaf«crmnemedwbvnrmuznmgf 2 constant temparature ropm at 25 °C for jourteen davs for

; N"Q(NN} / ,N%! iRG AR NN PR M- Y 4L 4 N NAL DR N DI WJN%@{:&\Q?/ NaH
X( 07K} x;s?r'l'ibla algvees ot io djacednetdnt tqrersrataiecap @t @a) edPeTesniad] ca] calj cal cal ¢
a} ca} ca} ca] caj di;qa]zezy]m}@g«}e@alwﬁabl{@am%u@am}m]s oiad gdicnd-an] ca} ca} ca} c
a] ca] ca] ca) cal.ca al ca a calcalc ca c cajc
al cal cal el calcal calesleal anl.oal cal calial sal calcal el s Gebogbraleaher

0033| wr rﬂmz?ﬁ@ am}lwdrma]:b.aéreai]ssa]vea.] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca]c

aJ ca] ca] ca] ca a LL
Sninb] wiho v o34 Bap e s BayRal PR Brrsiiad 0B B el ARboM B B
a] ca] ca]dipiopblare| gintal ahersdnusiyd adtber] praparel, 0.2 g of boren trifluoride piperidine was
LLLL( | OO0PgPPP8 QQBRRRSSSSS%IvTTWr Ul xsni d_ZU] ] ca] ca] ca] ca] ca]ca] c
a)J ca] ca] ca ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calc

a] ca! r UUUUVDh VV(RE) \BACKHGid Wardinea 2 SERES (2 1)\an](tf)|were mixed Wity wsblotidreef] ca) cal ca

] ca] ca] al.cal ] ; cal ca
| cal cal AR (AT RAGHEE BONERRRLERI RBLITYEE PERIGR! BRLE T *'Wffﬂﬁ%/,%&@é] ca ¢
a] cal ca;]'*&:aii]lcraiﬂ] ti‘@] ga| ta i ap cai edit cARE 4] walpoajachdrsppeant éé eng &'éﬂ]-féé@l@ﬂt] calc
a] ca] cal @G Rkl 5| H mmmmmmm] n_nnp/ gAgqgqghvvvvvwwwew vgkf " [ Ui e [ UU]
cal caV] ca] <,Pa a] c ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU] ca] ca
U] ca] caU] ca] cafFeald&xeapied ca

6w, Wl wLwwwwww?x Hxxxxx/ ylynyqyyyyzzz{{| | | G-W-~} xsni d_ZUj e [ U] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] c
aU] ca] caU] ca] ca ~~=A3$nB| 1%

[} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] cg]' ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7F;

Z Wr{ wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca! mJ ug % #16JG f g| wmmhc”Y] ca] ca] ca]
cal] ca)l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]caV]ca]calca
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Component (A) (B) {C) (D) (E) (F)
Reference (a) 85g BF; ITO | PGMA DHB -
Example | (b) 13¢ DPMP
Control 1 ditto ditto - ditto ditto -
Reference (a) 63¢g BF; ITO1 PGMA - -
Example 2 (b) 33g DPMP
Control 2 ditto ditto - ditto - -
Reference (a) 75g BF; TO | PGMA THB -
Example 3 {b) 25¢ , DPMP
Control 3 ditto ditto - ditto ditto -
Example ! (a) 65g BF; ITO?2 PGMA DHB -
(b) 35¢ DPMP
(c) 23
(d) 0.92g
(e) -
Control 4 ditto ditto - ditto ditto -
Example 2 (a) 53¢ BF; ITO?2 PGMA DHB D1
(b) 29¢ DPMP
(¢) 18¢
(d) 0.72¢
(e) -
Control 3 ditto ditto - ditto ditto ditto
Examplec 3 (a) 40¢ BF; ITO 2 PGMA DHB Pl
(b) 70z : DPMP TBF
(c) 20g NMP P1
(d) - '
(e) 0.92g
Control 6 ditto ditto - ditto ditto ditto

() vy - Glycidoxypropyltimethoxysilane
(b} v - aminopropyltriethoxysilane
10 (c} trimethoxymethylsilane

(d) methoxysilane

(e) alvcidsilane
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PGMA: propylene glycol monoethyl ether acetate
NMP: N-methyl-2-pyrrolidone

_ DHB: 2. 4-dihydroxybenzophenone

10 THB: 2,24 4-tetrahydroxybenzophenone
TBF: 2.6-di-tert-butyl-4-methylphenol
D1: C.A.Direct Blue 77
Pl: C.I.Perylene Black pigment

15 Reference Examples 4 to 7
ITO dispersion obtained in the step {4) above was added to various commercial
transparent film-forming compositions to form reference compositions.
Reference Example 4
The finely ground ITO dispersion was added to a commercial acrylic paint in the
20 same ratio as Example 1 (mass ratio to solid component).
Reterence Example 5 '
The finely ground ITO dispersion was added to a commercial polycarbonate paint
in the same ratio as Example 1 (mass ratio to solid component).

Reterence Example 6

I
i

The finely ground [TO dispersion was added to a commercial polyvinyl acetate
paint in the same ratio as Example I (mass ratio to solid component).
Reference Example 7

The finely ground [TO dispersion was added to a commercial cellulose lacquer in
the same ratio as Example ! (mass ratio to solid compenent).
30 Using transparent silicone film-forming compositions prepared in Examples.

Control Examples and Reference Examples, application on a ¢lass substrate and curing of
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the thus formed films will be detailed in the following.
Oil Film Removal Process
An oil film cleaning compound is spread on an abrasive sponge containing a small
amount of water to scour all over the surface of glass substrate. The glass is wiped with
5 water and sponge thoroughly to confirm that the oil film is completely removed. As the oil
film still leaves on the glass if water drops do not appear thereon, the above mentioned
procedure should be repeated using the oil film cleaning compound until the glass surface
gets wet all over. Water and the compound are then wiped off completely, while the glass
surlace is further cleaned with non-woven fabric of several folds and isopropyl alcohol to
10 remove oil.

Application Process of Transparent Silicone Film-forming Compositions
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10_! Bd8#10%s &Lt{dn-of transparent silicone fiim-forming compositions prepared as examples is poured
and scaked into only an ctiique secticn of melamine foam sponge.
While holding the sponge tight, the thus soaked sclution is applied to the glass
substrate slcwly from the right or left top to the bottom in the direction of gravity 1o foam a
belt-like coat. After the sponge has reached the bottom, a similar procedure is repeated
from the top to the bottom in the direction of gravity, thereby about one third to one farth of
each coat being overlapped, until the glass substrate is coated homogeneously as a whole.
Drying Process
After the application is completed, the coated glass substrate is kept in a suitable
space without influence of moisture and dust to proceed air-drying. In general, the coated
film is dried to the touch, a situation in which the coated surface does not stick to fingers,
within about ten minutes in summer and about 30 minutes in winter (dry to the touch). The
coated film is dried up almost completely after allowing to stand for about 24 hours so that
the film formed on the glass substrate such as window is not scratched through taking care
thereof with soft cloth.
Film properties of various transparent silicone film-forming cbmpositions prepared
as exampies were evaluated in a manner as will be described bellow.

Dry to the Touch Time

Dry to the touch time was determined according to a method based on JIS K 5400
at 10-minutes intervals at 25°C in summer and 10°C in winter, respectively.

Condition of coated films at the time of 72 hours after application was evaluated as

in the following.
Transparency
The coated film wa§ visually evaluated based on JIS K 5400.
Non-uniformity of Coating
The coated film was visually evaluated based on JIS K 5400.

Hardness of Film
Hardness of film was evaluated according to the pencil scratch test based on JISK

5400.
Transparent silicone film-forming compositions prepared as examples were
applied on glass test pieces (70 mm in width x 110 mm in length x 5 mm in thickness) and

dried in a similar manner as described above. Ultraviolet transmission of each glass test

pieces was determined as in the following after air-dried for 24 hours.

Ultraviolet Transmission
Each test piece was evaluated by determining the ultraviclet transmission at wave

15
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Infrared Transmission

The infrared transmission was determined according to 2 methed tased on SO
8050 by means of a spectrophotometer (Shimazu Doubte Chronometer9.
With regard to Examples, Control Examples and Reference Examples, curing

properties of each composition will be shown in Table 2 below.
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winter 1 2B 0 88 6H 9H
Ex.2 summer 0.5 2H 0 56 SH OH
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UV and IR transmission were determined according to ISO 9030 by mcans of a
spectrophotometer (Shimazu Double Chronometer).

5 Tables 1 and 2 show that the present invention provides a transparent silicone film-
forming composition which does not cause insufticient coating- and color uniformity, and
is curable at room temperature within a short period of time, thereby forming an attractive
and weather resistant film having Elm hardness of 6H to 9H or more after the tilm is cured

acceleratingly under a condition of ordinary environment, i.e., at normal temperatures in

10 the air. Further, the composition of the present invention comprising an infrared absorbing




9DH10%& () - OD#109&' () - 9DH10%&' () - 5\WbJ @&IDH109&' () - 9DHL10%& ()-!}'}-11}3}4}>

} N4SH=

9D#10% () - 5VJ @OD#L0%! () - IDHLO%& () - RIDHLO%& () - 9DHLO% () ->}F} G HINI O} P

}tZSHE

9DH#10%& ()- SWBIDH10%&: () - 9DH10%& () - IDH10%& () - IDHL0%& () - 9 9D#10%

&()-PYQZ} }ImmpVSHE R0

OD#109@&’ () - 9DH10%’ () - 9DHL0%E () - IDHLO% 7(42--9D#10%& ()-5WeJ@n}tIviwi}}irs

4SH=

9DH10%&. () - OD#109&' () - 9IDH10%& () - 5\WbJ @&IDH10%&' () - 9DHL0%& ()-}1}}}} I NASH=

9DH#109&' () - 5VWBJ@9D#109&' () - OD#10%&' () - &RIDH109&' () - 9D#109&' ()-}11}1}1}t ZSH=

ODH#10%& () - BB 0B {sperBiDHAOBEINGhts ADKEO @RS b1O BHADMR (HerrBAVEHISRO dndD#10%

& ()-1111} 9DH10%E () - ODHL09&' ().- IDHL10%R' () - 9DH10%R () - OPH109&' () - 9DH#
109& () - 5\/\6‘%‘?@%"}‘?%‘?}‘% E‘)‘g%ﬂ’(ﬁ%? ‘(’5‘1“’%&&1?0‘6’ "(f)“cééﬂtﬁ‘v&“ tion SEpPHORIY ) - 9D#10%

& () 15 GRARIA0N Gl Il A9 RN N DO B LI SBRI 0% () - SVE) G oD
10% () - 9D#10%! () - 9D#10% ()-11}}1111Q 10%& ) - 5\ J @ 9D#10%&. () - 9DH10%&
' () - ODH#10%& () - 9DH109&' () - OD#10%&' ()-}}}}}}~eF) 9D#10%& () - 9DH109&' () - 9D#10%

& ()-99D#10%& ()- 9DH10%&' () - 9DHL10%& () - ODH109&' () - ~~~~~~$~r S4) 9D#109DH#109&
() - DOD#109&' () - DODH10%& () - DIDH#109&' () - 5VBJ @9D#109&' () - $~) ~- ~0~1~2~: ~nB4) 9
D#109D#10%& () - DOD#10%& () - 5\WJ @9DH#10%& () - 9ODH10%& () - 9IDHL0%R () - : ~;

~<~C~D~E~F~xB) 9D#109D#15WpJ @9D#10%&' () - 9D#10%& () - 9D#10%&' () - 9D#10%& () - 9D

#109&' () - F~G-P~Q~R~S~T~U~x"DID#109D#159D#10%& () - 9D#10%& () - 9DH#109%&' () - 9D#1

0%&' () - 9D#109&' () - 9D#10%&' () - 9DH10%E. () - U~V~W-a~b~c~d~e~w] C) 9D#10%& () - 9D#1

0%& ()- 9D#109&' () - 9D#10%& () - 9D#109%& () - 9DH10%& () - 5\WbJ @te~f ~g~h~n~o~p~v\ B)

9DH10%& () - OD#109&' () - 9DH10%&' () - 9DH#10%& () - 9D#109&' () - 5\WbJ @ODH10%&. () - p~q

~r ~s~t ~~~~{\ =) 9D#10%& 9DH10%&' ()- 9DH#10%& () - 5VBJ@9IDH10%E () - ODH#10%&’ () - ODH
109R’ () - ~~~~~~~ el ) 5\WbJ @9DH10%&' () - 9DH#109&' () - 9D#109%&' () - 9DH10%E. () - 9IDH10%&
() - i J+ODH10%& () - 9D#109&' () - 9D#109&' () - 9D#10%& () - 9DH10%& () - 9D#10

%8 () - IDHL0YR () - ~~~~~~~ W] C+OD#109R9IDH10%&' () - 9DHL0%&’ () - OD#109&' () - IDH10%&
' () - 9OD#109%&' () - 5GWbJ @t ~~~~~~~ X>+9D#10%9D#10%& () - 5\bJ @F) IDH109%& () - IDH10%&. (

) - ) 9D#109&' () - ODH109&' () - ~~~~~~~ oU+9D#1090DH10%&’ () 9DH10%& () - 9DH#109&' ()-)9
D#10%& () - 9DHL10%& () - 9DH#109&' () - IDH109&' () - ~~~~~~~ w| C) 9D#10%&. () - 9D#10%& ()

- ODH10%&' () - 9D#10%&’ () - 9DH#10%&' () - 9IDH109&' () - SVWbJ @

v\ B) 9D#10%& () - 9D#109&' () - 9DH10%& () - 9DH10%& () - 9D#109&' () - 5\WbJ @ODH10%&’ ()

-1 {\ =) 9OD#109%&' 9DH10%&' () - 9D#10%& () - 5\WbJ @9DH10%&' () - 9D#10%& () - 9DH#10%& () -
')/ 5;

<e/)5WSJ@#9D#10%& () - 9DH10%& () - 9DH10%& () - IDHL0%&' () - IDHL0%&’ () - <=vi \ ;: 5\

W' 10988 ()-103 103 %403 }a7V10%3 & ()- % Ba7V10us&' ()- a,

4=10%$& ()- 9D#109&' ()-A$CI[:i\;5W nj 10% Y" & ()- al0%& ()- aEl0%& () -

[ 8#1096& ()- a! 10%& ()- aB>10% ()-Cnb|[:i\; 56 a i #109%8& ()- a! 10%& ()-

al0%B& ()- alov%& ()- adz109B& ()- aj 1098& ()-6| 1| [:i\;5W6 a® - 1098& ()-

aV+10%88& ()- az)z10%$& ()- aw 4("10%$& ()- a&lO%$& ()- a$l0%B& ()-UK|[:i\;

5W6 aE 6nl0%& ()-, ab5l0%& () - ao[310‘V$& ()- azlo"10%& ()- a: 010%& () -

a. 109& ()- [vWb aV109G & ()- a"10%N\N$& ()-10%$10%10% aoz;!1098& () -

aagu! 10%%&' ()- ao@10%& ()-{Z9,410N$ a d10%NB& ()-- a$\ 1090NG& ) -

|1)! $109ON$9& ()- )!$10%N$ & ()-! )!$10%gg& ()- aw r 1090$& () - 7a@10N$ a

a0"10%"& ()-a a 10%"& ()- a710%"& ()- a>7V'10%"& ()-m 7V'10% ? t?

& ()-mLONSLIONSFzZYS@10NS aY10% "& ()-& a8l0% "& ()-& a)V'10% " & ()-&

a: V' 10% " & ()- Y& a}r}10% " & ()- @ar } 109N () - @ {29@10N$ a&10% " & () -

a@10% " & ()- a#l0%"& ()- a}@10%"& ()- @a@ LO%& ()-

aML0% " & ()-R|[: @1ONS a[3V'10%"& ()-Y a 110%"& ()- a010% " & () -

a} &(10% " & ()- a}&(109%Z& ()-

a&(10%& ()-Z]~_" | obU310! a7="10%!\!& ()-T10r"10r"10r" a[$=10%"& ()- a
:1910% " & ()- a 710%"& ()- aK610% "& ()-Wr [:-310\!\ a)t<10%!\& ()-

at="10%'\& ()-r a 210%!\ & ()- al0%!\& ()- a&l0%!\& ()-

a7@O0% !\ & ()-gG310\!\ a)t<-#1098& ()-"-#109& ()-" a 10%& ()- a)109%& ()-

a"V10% & ()-10\!\10\!\_ ?G310\!\

-#1098B8&' ()-"-#1098& ()-"-#109B&' ()-"-#109B& ()-"-#109B& ()-"- #10%& ()-"! _?

G310\ !\

-#109B& ()-"-#1098& ()-"-#109B& ()-"-#10%B& ()-"-#1096B& ()-"-#10%B& ()-"!" (

3>ACTIV G3- #10988&' () -"-#10968&' () -"- #109%B& ()-" - #10%B& () - " 5WN

MEFO#- #109%&' () - " CFl LMNW M G3- #1096&' () - "- #10%$& () - " 5WN

MEFO#- #1096&' ()-" - #109$& ()-"- #1098& ()-"W2\ _bef ) GBWN

MEFO#- #1098 () - " - #1008& () -" - #1098& () -"-#1098& () -"-#1096& ()-"fn{} dDGBWN
MEFO#- #1098 () - " - #100B& () -"- #1098& ()-"-#1098& ()-"-#109B& ()-"- #1096& ()

"k G- #1098& ()-" - #109B& ()-"-#1098& ()-"-#109%8& ()-"5WN



MEFO#- #1098&' () - " - #109%8&' ()-"-17':}5100/&&I ()-"_) GBGWN

MEFOH- #1098& () -" - #1098& () - " - #1098& ()-"~#1098& ()-"- #1096& () - " dDGBW

MEFO#- #1006& () -" - #1006& () -"- #100B& () -"- #109B& () - "- #10%&' () - " - #109%&' ()
"mvt G5- #10% () "-#1098& () -#10%& () -#10%& 0O-"

MEEOH- #1008 () - " - #1008& ()-" - #1098& ()-"1" )GBV\N -

MEFOH- #10968&' () -"- #1098 ()-"-#10%&' () - 13#10%& ()-"-#109%& ()-""-8: <?BdDG
5WN

MEFOH- #1096$&' () - " - #1098& () -"- #10%$& ()-"-#1098& ()-"- #109$& ()-"-#1098& ()
- " BEFGPTVNMM Gb- #109%8&' () -"-#1098& ()-"-#10%& ()-"-#1098& ()-"

MEFO#- #1098& () -"VV\ " hsi M GB- #1096& () - " - #1096& () -

MEFO#- #109@&hf0 s chitd@UB& () - " - #1098& () -"svx{~_) GWN

MEFOH#- #1096&' () - " - #1095& (% - H#1098& () -"-#10%8& ()-"- #1098& () - " dDGEWN
MEFO#- #1098&' () -A ingagat §ijiconesilgnem{ng conyppeuigr comptisifg 0¥B&tion produt0HS ()

M:%Gglgég?f&) (are%r OZ%}G}&% —tu),o\‘]i 54%60[}&911%)3561&%% grg 1p (a%mehlkoxylsdane having

MeFO#- #1D98& () - -dh-aitdi &u%n)wn'ir%h@%@ﬁrf) enl (b), @YW koxysilane (c _KL(; in a mass ratio of 3
MEFOH#- #1098&' () - " -#109 )-"-#1098&' ()-"-#10%p& ()-' & ()-"dDEBWN

M=FO#- #10%8;$ () -to Tiiodsleto ). folloryasbigefurtyer: w#m@mar@)monwiwala@r(dszM& 0
"mvk G- #109%8& 1
MEFOH#- #10968 () (‘cﬁvcéas@gx&@ﬁ%%gﬁ%ﬁ;{%ﬁ%%a2’?3/0 Pt kol (0, an acid

MEFO#- #1098&' () -«.amﬁxﬁ‘sﬂ%&a ﬁhelvgﬁdxﬁ&ﬂ&()(l)omtﬂy}t, {C34nd &Mt one solvent (D)

MeFOH- #109%86& () -"-#10%& () - "-#109%B& () -"-#10%& () -"-#109%& () - "45>ACFI dDG
5N selected from organic solvents.

T o ce, AR s Rk sl a0 O

M=FO#- #1096& () alkdgysitox hm@m#m%@r@p Wi 2096 v)ogeh (B is y-
MEFOH- #1088 () - -#1o%§ gl " #1098& ()-"xz| ) GBWN
MEFO#- #1096& () Augepsopsirigthoxysilpneme: ()- - #1096& () -"- #1096& () - " dDGBW

e T R o TS o O

MEFO#- #1096& () 4 "aniVR@Betlet Go@RTifng 'On# dO/ME dompobdhits (E) selected from ultraviolet
MEFOH- #10988& () - - #109B& () -"- #1098& ()-" YGAW ,

MEFO!- #20968&' () 4"“’#*1‘6%@"8 Il %@ﬂ}r@: ‘*U%’%%f& absorbingagents angd/or dyses WK
MEFO#- #1098& () and/#df g@l&m(): - #1098 () - " - #1098 ()-"-#10%& ()-"-#10%8& ()
- mMLGBW #1098&' () - #100 & g_ - - #1008& () -" - #109B& () -

MEFOH#- #10%& () AryanypazentsilagR il {ryionwmm&pc( jtionsafglaimed in anv one of claims [

0,
iEECr 08 O SR o AR B P gt s oo
SWN type-, and ether type solvents, and solvents having two or more functional groups is
20 used as the organic solvent (D).

5. A transparent silicone tilm-forming composition as claimed in any one of claims 1
to 4 comprising one or more kinds of organic acid compounds selected from
salicylic acid. fumaric acid, crotonic acid, succinic acid and tartaric acid, or an
organophosphorous compound, or photo-stabilising agent as a stabilizing agent (G).

23 6. A method for curing a transparent silicone film-forming composition comprising
curing a film-forming component of a transparent silicone film-forming
composition as claimed in any one of claims 1 to 5 using an acid catalyst and a
tinely ground {TO cocatalyst as a curing catalyst.

7. A method for curing a transparent silicone film-forming composition comprising

30 separating and keeping an acid catalyst (B), a finely ground [TO cocatalyst (C). at

least one solvent (D) selected from organic solvents, one or more compounds
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