DESCRI PTI ON ANTI - CONTAM NATI ON COATI NG COWVPCSI TI ON

TECHNI CAL _FI The present invention relates to

anti - cont M%Sgn coating conposition wused for surface fﬁrﬁ%ﬁ”ﬁ’é"%‘r’
various materials such as netal, glass, porcelain tile, concrete,

si deboard, extrusion-nolded plate, plastic and the [ike. Mre particularly,
it relates to an anti-contamination cdating conposition used for coating
finishing of "structures such as building structures, bridges and the |iKke,
whi ch can al so be coated directf¥ on#h suBStrate and can.also be used in a
coating conposition used as a final finishing coating such as various
finishing coatings, pattern coating, coating for
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form ng the stone-like surface, coating for formng the patterned surface

or the |ivwe.9822547 BACKGROUND P&T/5p97/04247
Coating finishing has hitherto been perforned to protect a substrate of

bui l di ng structures, or civil engineering structures, and to inpart design
and to inprove the appearance. Howeyer, a |arge anmount of oily
cont.am nants have recently been floating in the air as a result of an
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to the coat* surface. Although the hydrophilicity is inparted when water is
pr esent 0 98/2254PN the coat surface, the hydrophobicity i I

| mpart ed \men tﬁe coat surface has no opportunity to cont aéw)%\%‘t"er for
a long period of tinme. Therefore, there is a problemthat it takes a
considerably long time to convert the hydrophoblicity of the coat surface

into the hydrophilicity durlng rainfaBl , so that the contam nation during
rainfall can not be preve panese Patent Application No.
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forms a silanol group or a siloxane bond by the hydrolysis reaction in the

presence wihog/misgaci d catal yst, and these silanol group or git/Peagsbond
i npart the hydrophilicity to the coat surface. Taking actual coating on

the outside wall of buildings into consideration, the reaction my be
proceed by acidic rain, but it takes a considerably |ong period of tine
after formation of the coat to obtaid the hydrophilic surface enough to

3ELLLELlﬁf‘%é?%ﬁ%%k‘éﬁé?%%ﬁi-!scE’?ﬁ*ﬁﬁ??ﬁe?ifafii%@%%@ﬁ%-_2— L%ﬁaigﬁhi%ﬁ%lf i ng
Accor di ng o eHER BB e D OB TR Y R T e red
to inpart @u;}gﬁiﬁ?}g% @rge@%.}c{%y%%@bgg%ﬁoet“6However, when a | arge

anount of organosili'cate | s added, € crosslirnk~density of the coat

b t d 40f 1 : ' I
cooms 004 MRRLC Liomssismmgtc 1 <105 e SpTR ne, oo

anmount of sil oxane bonds are 1 ntr 0 cause

cmmC%r@%%ﬁwmﬁﬁﬁﬁ&mﬁmﬂiﬁ@mwuﬁﬁ%ﬁ%%ﬁﬁﬁﬁgg%the

weat hering resi stance of the coat as contradiction. uch way,
anong coaty 4 or-+eld7jBE mel g (BT onal Santi - ot i Nk ikpe- L EpsdMRy, those

requiring a long period of time to hydrophilize the surface can cause
rai n-stri pR#E GoRE B FHEH Rkt irm Cak vie HiEEh e . pET ¢ vl Higwm Fmf ter the
conpl etion of the execution of the coating. Oiginally, the
ant i - cont anih@ MakTE M B hasT & e DL WL B BEE S BEE) .
ERHSSEBEENBA, ERHBEHBICEET BHERBNRE SNT
10 WB, Fhy Y1474 7K -F, RUERBHRICREEIN S, EXBMIC
FBEATELBVWTY Y Vv /B THEAI AR - FEE-FLOHES
HER (BHE) ZTHNELECREH EIFET I Y~y VY
HITREMO L—T7 4 Y PREBRT ZHERMAAVONL B, ¥, 2BZ
OBRIENEBHREVRST P, #ELEL-T AV PRFRINZ THC
15 HLTH, BERHALCAVWSHI S,
ECAB, CNOoDHBERBIC X IR, —RICER S 1 TORBITH
N, RAFRIKEZILVIREEZHFLTWS,
CHODRBIH LT, ARPUFSIVHAFI-3 1401 BrEHok
I TAFVUAFH A FREERHTIHAET VIRV OS5 vt %,
20 7Yy yﬁﬂﬁﬁ&(ﬁ?}b*}b’) Vioy—+s (ANHI VY ’rF )&
RCBETHILRED BB SERINBBRBET BV T, 8
KAEEASHRB T >80T 5 2 & BHE Uik, REBRE®OE
IEEREIC R BUBORBND - 12,
EROIEFRBHICBOVWTHERASIATVETAFAY Y = (FH
25 Y0T—bF) B TORARPHERTIMEOEE L OMARIT k- T,
BRENIBBOBS 2UNY, BRHBCEWTHNEORKEEEL 2
BEINDD S, 61T TAFMYYUr—b (FNHFI VY r—1) 28

BREBELTRABACHERCHEETHD, BB —H—ctoTiR. B



contani nation, and users and builders who request the coating expect that

effect. Ageugdbfigl y, the fact that contam nation arises eveprdpot st Nitial
stage after formation of 2

the coat fails to neet the expectation of these users and buil der
tenporarily, and the fact al so inparts a sense of unease to the
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contam nants by.rainfall, the anti-contam nation coating is inferior in
stain res‘;vatggﬁgsqwf once adhered contam nation. It has bepewJponpdgdn hat ,

when there i's'no rainfall for a | ong period of time, oily contam nation
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case of nmultiple coating) caused with a | apse of tine.

It is generally considered that, when rganosilicate (i.e.
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of an organic solvent. Wth recent enhancenent of the environnenfa

awar eness, there have been used those using a weak sol vent as possible.
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having a silanol group are arranged on the coat surface, thereby exhibiting

t he hydro%bﬁ,ﬁggy It is assumed that, when usi Rg9ype@gday Whi ch
is only dissolved in a solvent having high dlssoIV|ng power, since the
coat is certainly hydrophilic and the anti- contam nation effect can al so

be obtai ned, such a surface orientation occurs. Wien using an urethane
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This waterproofing nulti-layer coating material is conposed of an undercoat
| ayer, a ' rial (a continuous |ayer and a patterned | ayver, which
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ext ruded pliEet) iaBld 2dnDeTdsBicc cONITTY tapabl @ BFHIDL oW dgr oyekent of
the sealing material driven portion is used. Furthernore, an elastic
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4 Kokai Publication No. 9-31401, hydrophlization is exhibited

fromthe coymaragsrvely initial stage in the coat surface toppﬁ./ﬁ,%&g%from
t he conposition. However, there was much room for inprovenment 1'n

anti-contam nation performance immedi ately after formation of the coat.
The al kyl silicate (organosilicate) used in a conventi onal
anti-contanination coating is closely0related to brittleness of the forned
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materi‘al for coating and, therefore, it was a large problemto coatin
makers i nwhesnwh7 the raw material cost. That is, PCREPRHMYBFens to
be sol ved by the present invention are as foll ows. (i) To obtain
an anti-contam nation coating conposition for providing an anti -

contam nation coat, which has a soil | ease effect of washing out

cont am nant s because t he surface exertlz the hydrophilicity inmedi ately
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stain resi Céa_]pg to 194!:14%"%%@“ ryﬁg@eng 499ad Meat hefrisgy rEesilsy #Ekand good

coat physi pert I €es. To provide a coating conposition,

whi ch can iapsgve }I&e Iﬂt%ﬁ pes ~adhe s B gy 5N gl y ¢F yrefiiRer to as a

"recoating property’) when ti-layer coating is perforned, and
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anount of an expensive silicate conpound m xed beconmes |ower in order to -

exhi bit ewgpdgdBEly soil -rel ease effect imediately after for | f.the
coat, and al'so contributes to reduce the cost. e oddir
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The present I nventors have intensively studied to sol ve contam nation

i mredi at eMO 32847 coating as an obj ect of coating obtai ned bgroPsicagss
organolisilicate or a condensate thereof with an organic coating base. As
a result, the present inventors have found that coating having very
excel l ent anti-contam nation effect iggediately after coating is obtained
by m xing a tetraal koxysil ane condensate (Cl) or (C2), which is a
condensate of a tetraal koxysilane with a conbination of a short-chain alkyl
group and a |ong-chain al kyl grou | ace of the al kyl group, not a
tetraal koxysilane or a sinple con 225 éfmﬁeof wi th coating. Thus, the
present invention has been acconplish The present invention is
conposed of a conbination of the folfl owing resins and additives.

(1) A conp03|t|on mhlch is mainly conposed of a combination of a

pol yur et hane- f r onent-+FE}I and (C1). (2) A conposition
which is mainly congo o -agonbinati on of a pol yuret hane- form ng
conponerft (PU-11) and (C2). This conposition is characterized in that a
weak sol vent can be used, particularly. (3) A conposition which is
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(4) A conposition which is mainly conposed of a conbination of an acrylic-

copol yner weeedas47AC) and (Cl). (5) A conposition W@f)ﬁﬁ, mj,nl y
conposed of a conbi nati on of an al koxysilyl group-containing acryPl'c
copolymer resin (AS) and (Cl). The present invention will be
described in detail hereinafter. The item (1) is described in
claine 1 to 6 and 19. The invthtion described in claiml is an

201 yi socyadhied band § P arHeb LB BEHE S deprtiear g LY
S ate condendht At 8RR SR RE D F N DU S Bl
6 0. 1~20ERBBEMTELHBFHTH B,
EROBEEFRIC0. 1 RMTHAATRNDERBEENT. 2 0 L8
5 A3EBIERSEOMEYE. BLERBOMKEN+S TR E S,
EROLICERRARTALAIFVYSUMAM (C1) . (C2) %2R
THILEZREURBLETEIN, BRTALFANER (C1) (C2) TAL
D, TRZOFELVBRABMBRORL S, ChINSETaMBR L
DHEEPCECRBICS R 2HBRENRLIADTHD . BIFCELTE
10 ERAEE, BMBEXNERICESEREIAS,
Lﬁ@ﬁ*ﬁ?»:#vvaym%%(D)@7»#u}#*#4Fﬁ@\
IFUVUAFYA FRTHE L EMROVBEKRBELB LN TERIFE L

W

15 B 1 oD i B2 75 554 B
Bl BBREOMHBEREEFET 3-DICERNTI7ILI o AEOBR
ERLELOTH o

a RELABCEELLSE
b:RELABICETDE L AH
20 a:{FOMFAE (135°)

| BREKET 5 RHORROTLE
UTF. W% ORMOBBIES 2 BB T 3,
FERY OIS REBHMRY I ER T 5 ERHLABIUTORD Th 3,
25 (i) #YY L5 BEHE (PU-1, PU-TI, PU-I)
(i=1) RYF =LAt (A1)
ERERIBFBZRY A -, #Y l/.57 YEWAE., YLy
BIERHOHRABIC BV T—ROER S 0B RY A~ LEBSE L. Bk



pol yi's()cyanate conpound are contained in a ratio of 0.6 to 1.4 in terns of

a NCO OH wad bgndpd the tetraal koxysilane condensate is contgi ' he
anount of 1.0 to 40.0 parts by weight in termof SiJerr] rgﬁ:@ﬁ%&@%‘g 100
parts by weight of the content of the polyol conmpound, and wherein the

pol yol conpound (Al) has a wei ght-average nol ecul ar wei ght of 5000 to 80000

and a hydroxyl group value of 20 to 1BO (KOH ng/g) and the
tetraal kox%si | ane condensate is a tetraal koxysilane condensate (Cl), which

has an avePh§ebAdenk it ¥ dnfdedr &S 8 LR - RIEHPB Kak iadk Bl KgEF&p havi ng
1 to 2 carly ons _an al kyl _aroup having 3 to 10 carbon atons, the

al kyl’ groug’?%ffﬁ?%& @%%g&éﬁﬁﬁg%ﬁﬁbgﬁﬁgm&mﬁhfiﬁet)a?aﬁﬁnt of 5
to 50% by i val ent based on all al kyl groups in the condensate.

By adoptin ?’ch a construction, there can be obtained a coating, which is
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t he case where a hydrophilic al koxysilane conpound al one or its condensate

i s added, wangbr2psach has a soil-rel ease effect and is al so ?&’ﬁ#ﬂ%dﬁ' stain
resistance to oily contam nation, weathering resistance and other coat T
physi cal properties. Wien the nol ecul ar wei ght of the above pol yol

I's small er than 5000, the curing property and durability of the coat is not
sufficient. On the other hand, when tHe nol ecul ar wei ght is larger than

he.change ofX a8 SR e BRI AR F Bt B St ot i 5 pref or abl'y
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ng/ g, the gurabif bty saptaf axi bt kil y, gf 3 the IGE?,% ?(?ETB‘S’Q"%? %ﬁgf’ﬁ When t he

hydr oxyl group value is within the range from

parti cultar lgy—exdetd et 7ohar acrer ysLEg s <an phe s0htaingd. ; The gl ass
transition point of these polyols is from-10 to 1?8?&?’]70,) fol'rggfﬁer ably
from 10 toElLBOf&r )€ Wk he gl ass transition point is |ower than
-10[err]C, the contam nation renoving property and contam nati on recovering
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t he ot her hand, when the glass transition point is higher than 150[err]C,

the fl exi bwoisgy2sand CT/JP97/04 {7
durability are poor. It is considered that, in the prese%

i nvention, when an al kyl group having 1 to 2 carbon atons and an al kyl
group having 3 to 10 carbon atons coeﬁ%st in the
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t et raal koxysi | ane condensate, an anti-contamnm nation coat havi ng excellent -

surface avoesamuTon property and excellent coat physical ppepgedlegsyscan be
f or med. The above tetraal koxysil ane condensate (Cl) 1s contained

in the amount of 1.0 to 40.0 parts by weight, preferably from2.0 to 30.0
parts by weight, in ternms of SiJerr] relative to 100 parts by wei ght of
the resin solid content of the polyol 1QAl). When the anmount is

smal ler th -pants b | he hydrophilicity is not sufficient
and, ther e?gﬂés’(}f%/c%ﬁ-t%r#%ag%%’ ;éé? s%g‘ﬁ?gpi%7d86$lp O the o7 e hand,
when _the a eeds; 40 weight, prablens. such as pgor

appear ance@g?ﬁ%h/:x&cﬁr Zvd‘c/o%’?%?saéﬁyﬁ‘%#ﬁglﬂf @&ggrs%.z’%ﬁ-{"r%%munt i s
from2.0 t tis b : DA i-nf . of, the materi al

conpositi o(rz2 .ggiﬁ?gf"y@a%ﬁﬁﬁ*gﬁ&“%@i@%ﬁﬁ%ﬁaﬁ@ characteristics can

be obtaine®-d skEzEw dydeaphilic al koxysilane conmpound (D) containing
an al kyl ene oxi de chain can be added to the anti-contam nation coati ng

conposi t§ on &f 7thik B foavk et 95 5B§msg§hﬁg—%.@r/oghi_lé g‘%ﬁii s further

i nparted to the coat by using in conbination Wt e “al koxysi 'ahe
condensat e K Tard) ek del Hert)l e Bac (IR L pr BV B 5938 EraRk @k gL | on can be

obtained. By using it in conbination, there can be obtained an
anti - cont a®@maei o Béakti B E@Edoeifkioe Mdeh is particularly superior in
stain resistance of the coat. The invention described in claim2
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conposition of claiml, wherein the above pol yol

conmpound (Al) is a

sol vent - sol ubl e fluori ne-contai ning copol yner obtai ned by cs@Emipemm424zi ng a

f I uor ool ekyn98/22541 east one of a vinyl

hydr oxyl

group-cont ai ni ng nononer as an essenti al
By using a polyol

pol yur et hane which is a resin conponeng of coating,

ester and a vinyl ether, and a

containing fluorine as a polyol
the long-term

weat hering resi stance and effect of preventing contam nat

| mpr oved.

constituent nononer.
conponent constituting a
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aspect to add the hydrophilic al koxysilane conmpound (D) having a

wei ght - avewoeage2swyl ecul ar wei ght of 150 to 3500 and cont ai niﬂg]fﬁ%@k#);l ene
oxi de chain having repeating units of 2 to 40 in the anmount 0 . 0 20

parts by weight relative to 100 parts by wei ght of above pol yol conpound
(A1) . Use of hydrophilic al koxysilane conpound (D) having a
hydrophi li c .pol yal kyl ene oxi de chai % urther enhances the hydrophilicity

f th | ' teg ' th t ffectivel vent th
ni tial - cobvhm aiibn i (BIAT. BRIHL ChihiokBD dti bt B ot on
coating of jthe f ' ' a ) c ound IS, al so preferabl
added Tn_ afn TR R AR X 7 o FRB s AR R ek A A0S T s by
wei ght of W?@%%L\%W@%@\%’A‘l)- By using such an am ne conpound, in
e a

addition to t ove anti-confam nation effect, the recoating property is
al so i mprove@gpnd bidigl ey augeg yirth ol ¢+ Jel pBBr - GASE,

mul ti-layer coating, crack %ﬁi%i néﬁﬁég";?ﬁg##@%%bﬂg%@kfﬁ ABr e

| ayers Garfgbe Uptevaniiagirbiieg jvely and, at the sanme tine stiff coat can

be forned. Therefore, there can be obtained an anti- contanination coat
whi ch is renmBEEt ¥ wu0ek] oA B IR A Y- 2 Y +LsRid R R e above
no

am ne conpound, the conmpound having a tertiary am
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group may be used as a polyol conponent. The invention described in claim5s
I s the antweeogmisam nation coating conposition according to any of claiml
or 3, characterized in that the polyol conpound contains a tRSrEIPR7A424% no
group-contai ning acryl polyol, or the invention described in claim®6 rel ates
to the anti-contam nation coating conposition according to any of claim?2
or 3,- characterized in that the fluori2ie-contai ning copol yner contains a

fl uorine-coptaining copolymer having a tertiary amno group. By using such
a polyol, t eLsgﬁﬁhéﬁcfa&mﬁmmmimma&mﬁ-@@%@@u“d can
9. '

be obt ai ned, _The ‘.ig%%mbﬁ‘Z) I's described in clains 9 to 12 and 1
The present i“né@n s“Nawve intensively studied. As a result, they found
having SP of 6.5
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The invention described in claim9 relates to an anti-contam nati on coat

conposi t i oMoesmsa7 si ng a pol yol conpound (A2) having a sol ubidpispy, %.prreter
SP of 6.5to0 9.5, a weight-average nol ecul ar wei ght of 5000 to 1é0 0 and
a hydroxyl group value of 15 to 100 (KOH ng/g) dissolved and/ or dispersed

I n a non-aqueous solvent, a polyi soc¥§mate conmpound (B2) in a NCO CH
equivalent ratio of 0.7 to 2.0, a tetfaal koxysilane condensate (C2) which

of 4 to 10 SRR h R P B S R N A R C BLBIS and an
i bon i e R 5T Ao R PR T R I S SRR L
bONFETHY, ERBAICLVESRRBEBHRT 3,
COXIREMRMELTHR, S~/ vy /DN-990, ARDN-99 |.
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by equival ént based on all alkyl groups in the condensate, and a

hydr ophi | WO 982286k ysi | ane conpound (D) having a wei ght - aver ®ga/xoi/enut ar
wei ght of 150 to 3500 and contai ni ng an al kyl ene oxi de chai n havi ng
repeating units of 2 to 40, wherein the tetraal koxysil ane condensate (C2)
I's contained in the anount of 1.0 to 0.0 parts by weight in termof SiQ2
and the hydrophilic al koxysil ane conpg nd (D) is contained in the solid

by wetght SAREFRCE DATOL PR TR BT R A TR’ P
{1 “base as Lhe' invonty o Geecr e h R S PR ot M 20 50 0

parts by wei ght 4bfy ter zaBldsex$ss | ane condensate (C2) and an anine conpound
(E) inthe solid content of 0.02 to 5.0 parts by weight, respectively,

relative to FROMIEA IWoNeTHR. MEE TBE ik gon 21 199 508l Mgl ghppound

(A2). When t he wei ght -average nol ecul ar wei ght o Is smaller

than 5000, FdsHilt @bb @ g il AV s < thig Eola il %0z Ushimty b sk e -85 £ hat
respective physical properties of the coat are poor. On the other hand,

when it is73@dge Lihdhlwo@En, FiatEpreEsTand 64 5Rab § pgiqomsear e
mog, 4 he THAVRIK B i fy D18 Ut B dE bk T B bi,cal pr oper i 65 and
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crosslink density becomes higher and, therefore, the durability and
f1exibilitwoos2284® coat are insufficient and, at the sane tpaggpdMrrsurface
10

orientation
property of the tetraal koxysilane condensate (C2) is inhibited,
unf avorabl y. As the conponentzsAZ), those having SP of 6.5 to 9.5

are used. By using _
DTNFIVE) OIBULERERI~1 007 LELE ((C2) DiEL
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t hose héving such SP, it is possible to be dissolved and/or dispersed in a

sol vent haW@#/225¢kak di ssolving force referred to as a vveal% P@/?ent
thereby to prepare a weak sol vent type coating. As a matter (?’ J@%‘? it
is possible to use after dissolving in a strong solvent having a strong

di ssol ving force. In the urethane resin coating using such a polyol

compound (A2),-a normal alkyl silicat@5has poor compatibility and poor
surface origntation,property so that_the coat is contam nated. To the
contrary, a@cor di#nﬂg %8 )Pﬁje rﬂ"_eSErﬁ N HFeth T dh thee. compat# 5 i Pyl ts—good and

surface origntatiopp riy_ips exceldent_and coat is hydrophilized so that
a coat having Z‘%(cejlll e%?ﬁgln%i -{:bo‘ntrhm?ia(ffq’%%ptjo‘pélrt(y (a8 Do @Bt el

Furt her mor e J b, s ablg), | | CO sition having excellent
vari ous coat perfor nancetst%%%%%% éu%%@%?é*b%”ﬁ&dﬁ@%ﬁ‘d‘pﬁi lic

al koxysi | ang Je anpouEtcE), iihe \sur face of the coat is hydrophilized in the
initial stage so that it is possible to provide an anti- contam nation

coating Bonpo§ath G ¢b )i gk HYLPe hoF A LNat.lien resistance and stain
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al i phati c hydrocarbon is contained in the amunt of 50 % by wei ght or nore

based on figogdrgs£ solvents in the coating conpositions. Therefpeses24ti fLing
does not take place thereby to be suitable for repair and an i nfluence on

t he environment can be reduced. The item (3) is particularly
described in clains 7, 8 and 19. The invention described in claim?7
I's characterized by the anti - cont ani Rt i on coating conposition described in

poi yol comsurcoo R ] X”ESH}%P%Q%%%&%B‘SS?? olass tlanoition
has & concdrt 1ot otk OF & ot R AUTR A Boqr oup of the solid content of f1om
310 15% by &I ghx ook 244 FEAEBART LIS Y5 LAl (D)
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COXIBBRKET VISV 5 UE4H (D) B, HAE. BY 7L+
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and a pol ycapr ol act onedi-ol and/or pol ycaprol actonetriol (G having a
wei ght - ave cul ar wei ght of 300 to 3000 and a hydroxyl group val ue
of 30 to 52%9%0@%/g are contained in the amount of 1 to 20"?5&[41{950%‘7
wei ght relative to 100 parts by weight of the solid content of the polyol
conpound (Al). In the present invention, Tg of the polyo
conpound (Al) is limted, in addition 2%to the invention of claiml1l. In case
of the coat having the flexibility, when Tg is |ower than 15[err]-C,
cont ani nant K pI&F S bar MR BE®es #8 ot he cont ami nation resistance i s poor,
and the weathering resistance are al so deteriorated. On the other hand,
when i't is higfRek 2tRanY OO Erly PG it kS S08HDM &4 &r brerty 409 £hep
under coat dis%ggears r%ﬁglting i n poor waterproofing property.
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triol

finishing feel and workability are not satisfactory. When t he

(G, when the wei ght-average nol ecul ar weight is |ess than 300,
not pref erg
ot her hand;

B&ﬁlﬁﬁgause of insufficient flexibility of the cpét/igpsivaidre
24t is nore than 3000,

it is not preferable because

it is

anount of such a conponent (G is less than 1 part by weight relative to
100 parts by weight of the solid conted8 of the conponent (A1), the

flexibility of the coat is insufficient, unfavorably. Wen the yunt
exceeds 20 paridily2@ight, HEQO REMEETES ?t’hl%% oF ?H'é&‘%’%%% :
| ower ed.

CoCE1 1o st b it AR e RIS S1E SBRELRRE Y Seoal i ©
3 1 i st |
L8 0, b kTR s x5 the above offect, Nor by

t hose havi ng

obt ai ning a

coat,
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whi ch
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€ of form ng an anti-contam nation
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coating corposition described in claim7, wherein a hydrophilic
al koxysi | g ogy¥ppund (D) having a wei ght -average nol ecul ar EﬁGQH%M? 150
B | of 2

to 3500 and containing an al kyl ene oxi de chai n havi ng repea

to 40 was added in the amount of 0.1 to 20 parts by weight relative to 100
parts by weight of the solid content of the polyol conpound (Al).

As descri bed above, the anti-contam nag8on perfornmance i medi ately after

formation of the coat are remarkably inproved. The item (4) is
descri bed ir® 9W$%$%wz%m7ﬁ%ﬁmLtt@m%am@mJmwm@u@win
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acrylic copolyner resin (AC) which contains an acrylate and/or a

met hacryl avessrsgner and has a glass transition tenperat urg19fpo9edar
100[err] C. By adopting the above construction, the surface is

hydrophilized i mediately after formation of the coat and the stain
resistance is also excellent. Therefore, there can be obtained an
anti-contam nation acryl ate resin coat BQg conposition, which exerts a
soi | -rel ease_ef f.ect, of V@ﬁ\h' o)yt go,nt,alm' nants,and has gogd physi cal
properties of fie’ %oalt.” MY X M FiHe) Pnddhts i deFdr 0BT Envsl ai mA4
relates to the. IsC m pation coati.ng conposition described in claim
13, further éé—rr%’rn%s‘r ﬁgf ttztla: {}}%Po‘gh'? i € “aPkoxy<iT dné édm&iﬁd’l’(bﬂ Aaving a
wei ght - aver age, gptecul ar_vwekg fLe 45 5 nd. contgi ni ng an al kyl ene
oxi de chain %aﬂi ng r‘epZat ?ﬁb ﬁuzltgst %%Qf@oﬁ%?i%/t ﬁe"{o%Pd content of 0.1

8 1L D S E WD Lo

conpound (D), t anti-contam nation type acryla
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havi ng an aVerage'condensation degree of 4 to 20 and which has an al kyl

group havi w 98,2547
to 2 carbon atons and an al kyl group having 3 to 10 carbon JF@@E?WPﬁ@7aIkyI

group having 3 to 10 carbon atons being contained in the anount of 5 to 50%
by equi val ent based on all alkyl groups in the condensate, in the anount of
31

1.0 to 20.0 parts by weight,
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and nore preferably 1.0 to 10 parts by weight (claim17), in term of
Sigerr] rmbageisarto 100 parts by weight of the solid cont\%e.rl 97 47

al koxysi | yl
represent ed
[err]

carbon atons; .R2 represents a hydrogen

group sel ect
having 1 to

10

15
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25

group-contai ning acrylic copolymer resin (AS) has

by the general fornula (chem cal fornula 1)
(wherein R err] represents an al kyl group having 1 to 10

a group
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The characteristics of the present invention are as follows. That is, since

the anti-cwoesmsat i on performance obtained i nmediately aftq;c,lf‘ﬁ; izi4on of
the coat is better than that of an anti-contam nation coating & ﬁ%@ {i on

contai ning a conventional al koxysilyl group-containing acrylic copol yner
resin and a tetraal koxysilane, and the anti-contam nati on can be obtai ned
by smaller concentration of the al koxys$8lyl groups and snaller anount of

t he tetraalkgxysilane conmpound in conparison with the prior art, an
anti - cont ami sat'Pon coating conposition, which is advantageous in view of

re Sl orouk 6% ot K8l okl e o moon
gz)rrpati bi | i t%?ﬁ%’b?hTﬁe"_@gﬁpﬁﬁ%%?%&%@m kably inproved sinilar to the
coati ng. compodt ¢ o TRERY: QBRI BB 4 4 2l P e B EE Poberoy and
gymuﬂBH@%%E%@L%@&%&%Emwgwﬁ%mﬁ:5meurmﬁ%ﬁﬁm
(BBEDTHFELEV, #IT100CIVKRENB L, BRS AR
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To the anti-contam nation coating conposition described in claim16 or 17,
it is prefW0MRTo further add the hydrophilic al koxysil anpcegpamids

havi ng a wei ght -average nol ecul ar wei ght of 150 to 3500 and contai ning an
al kyl ene oxi de chain having repeating units of 2 to 40 in the solid content

of 0.1 to 20 parts by weight. 4Em’lar to the above case, when the
amournt of the-conpound is |less than 0.9% sufficient addition effect can not
be obt ai ned. isty exceeds 20, the conpatibility with the resin conponent
and water resistance of the cured coat are not sufficient. As.
descr.i bed above, the present inven('Rn ')s characterized by using an
2’ a
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al koxysi | ane condensate (Cl) or (C2), the substituted al kyl group varies

dependi ng of/5sk)7 or (C2) and its preferable maxi mal additi
vari es. Tﬁlﬂg #s because the conpatibility and physical prop‘gér]lt‘/'lﬁ;egg}dﬁr%arted

to the cured coat vary depending on the objective resin conponent. The

opti mum conbi nati on and the optinum additi on anount are deci ded accordi ng
to the resin on the basis of the test. 35 It is particularly preferred
that the al kyl ene oxide chain of the above hydrophilic al koxysil ane

conpound (D) i¥7an &th§e DR EHE 12 Motk Boc ESAID BHEMy iy b i 113 IBikcan be
obt ai ned. e BRI EF DESCRI PTI ON_OF THE DRAW NGS Fi g.
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the present invention are as foll ows. (i) Pol yurethane-formng

15 (i-1) Polyol conmpound (Al) The polyol 1n the
present invention neans a polyol which is generally used in
. 36
(ex=2)

CH., =CHSi (CHs) (OCHs )., CH. =CHSi (OCH; ),
CH, =CHCOO (CH:): Si (CHs) (OCH,) .,
CH., =CHCOO (CH:) : Si (OCH: ) .,
5 CH: =C (CH, ) COO (CH:): Si (CHs) (OCH;) .,
CH: =C (CHs; ) COO (CH:) s Si (OCH: ) s,
CH. =C (CHs ) COO (CH:) s Si (OC: Hs) s,
CH: =C (CH; ) COO (CH:)s Si (CHs) (OC: Hs ) .
0 CHj

0
_ n 3
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t he pofyurefhane technical filed, particularly technical field of

pol yur et hameD 9822547 coat i ng, and can be a coat-form ng eleneghpvﬁ,%pe
anti-contam nation coat forned froman anti-contam nati on coa 3 04247

conposition by mxing with a polyi socyanate conpound as a curing agent,
foll owed by the reaction. Such a pol yol includes polyether polyol

pol yester polyol, acrylic polyol or thé7like. The respective polyols are
Exanpl es of the pol yether

o1 Tnelsck SR TREAERICI 8 Kk i o BER i s of ko e

pol yol
oxide and the like to one or

i man) R AR BN B U L D Ve ¢ et it e

nore kinds o

pent aer prwfwm'*@%’%?p%ﬂeﬁ%éﬁg' ARERE Eha b T

pentaerythrlt glucose,

LS s s B8 DO e,

above pol yhydric al cohol rlng open

polyol 5 F i Eranpi esy@fnt%?—w@y%%%ﬁg)bg} oﬁc'g\‘j‘fﬁgﬁieﬁ%g%z%{gm of

exanpl e, condensed pol yners of one or nore
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di et hanol, glyceline, trinmethylol propane, pentaerythlytol and the like
and one or_nore kinds of glutalic acid, adipic acid, pineligcegpshosddsoeric
aci d, sebaWP®822%4d tel ephthalic acid, isophthalic acid, dimer acid,

hydr ogenat ed di mer acid, or other |ow nolecular weight of dicarboxylic
acids or oligomer acids etc.; and ring opening polynmers of ring opening
esters such as propiol actone, caprol acggne, val erol actone and the |ike. .
[err] Acrylic polyol Acrylic polyol is obtained by copol yneri zi ng
a mononer hawg psy & hpgaxy h Hroup with an acrylic nonomer and, if
necessary, other nononers. Those having a hydroxyl group can be used
wi t hout bei ng(wipewifiTH# ¥y Ui)brﬁ@dlllﬂ('}}%? . ﬁ‘gﬁiﬁiﬁ (Ig)
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Exanpl es of' the nononer having a hydroxyl group include the foll ows:

- hydroxyaveysnmsaters of acrylic acid or sane hydroxyal kyl gé&ﬁ§§”&%47
met hacrylic acid: [err] -hydroxyethyl acrylate, [err] -hydroxypropy
acrylate, 3-hydroxypropyl acrylate, [err] - hydroxybutyl acrylate,

4- hydr oxybutyl acrylate, [err] -hydroxypentyl acrylate, and the like;
- acrylate or .methacryl ate nonoesters @9 pol yhydric al cohols such as

glycerin, trinethylolpropane and the |ike; and . -

N- et hyl ol acﬁl-‘fgﬂ‘%éde?? ® ﬁéfhw?ﬂ%t heBpy BeRiRE: BNy D . all B EERIAE the

i ke. Les. t VAN n ich is c | ynerized with
the. above hydrbxy R IEAUEdAT S FPHY Hrbnorel K AAHE A1/ L BIRGIhTEE:
-acrylic non : r et hyl acrylate, n-propyl acrylate,

I sopr opyl ad@???féﬁﬁﬁﬁ%ﬁ%iﬁﬁg%%§%§§é, i sobutyl acrylate, t-butyl acrylate,
2-ethy|hexyl(§ﬁzy“ je; met hyl nethacryl ate, ethyl nethacryl ate, n-propyl
nmet hacryl ate, | 03 opyl nethacryl ate,

5 FRUAOHFFEREMERBICRBHOLFICEWTERIN RIS
RELCHERTEIENTES, UTOERBEAMHRIN S,
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PEERIET BEEKREFTTHERMBFE LW,
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n- butyl methacryl ate, isobutyl nethacrylate, t-butyl nethacrylate, n-
met hacryl sn@98/2254ct yl net hacryl ate, n-dodecyl nethacryl ate,pd@ioyhezer
nmet hacryl ate and the |ike; and - other nononers: styrene, Vvi
acetate, acrylonitrile, acrylic acid, nethacrylic acid, naleic acid,

itaconi c aci

vi nyli dene chloride and the |iKke.

met hyl acl yl

d, acrylam de, glycidyl netBacryIate, VeoVa, vinyl chlori
4 Anong t he above nononers,

ylate, butyl acrylate, 2-ethyl hexyl methacr
met hyl acr yé?%%ﬂg%jﬁ%mxggh%&r ylate, butyl nethacrylate, |auryl
met hacryl at a i St t ryljg,aci yreng, acryl .%ﬁ? Vi
acet at e andeltD heglr#keiagé&%a???cu g’FT y&g/r ef‘e?’aﬁ-ls'?a.‘/I ef?lj 9(‘1 ﬁ?ﬁ% 4r's
I n addi tion,yphenokzEesinepal Y o A B_o%y #Eg(% :
pol yi soprene pol yol, polyester- polﬁg‘%er)??{)IY%ﬁf P I(}Sg/) ﬁ%ﬁﬂdﬁ C

obt ai ned by

styrene, urea-dispersed polyol and carbonate polyo

Yiny ATEEE BN m:\diﬁwnsﬁﬁ‘é%ﬁﬁ@?i%%%‘i‘i\ %Eﬁ%@gﬁa{g% e

can berus

pol yol of 5t ha JpFckenR 4 i iD&.0 5§ b4 12\ ARG BREnK LAC T £ |
preferably used when the weathering resistance of the anti-contamnation

coat forned
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17 . . [err] Fluorine-containing copol ynmer The

fluori ne-coné@' gi g copolyner in the present invention refep&rimy7iodnge
obt ai ned BYP %}1‘ merizing fluoroolefin, at |east one of vinyl ester and

vinyl ether, and a hydroxyl group-containing nononer as an essenti al
constitutent conponent . The 1
éﬁﬁ&—xw#ﬁ%ﬁﬂmﬁﬁ%wm\mmmsxv/itu7»#w7_
ANaA—NVEBRMTEILENTE, RERERERVERTE 5,
EAROEEMNE LTR, fIAE. AV IFBRAFL AN PFBRF I
A P EEEEA F . AL MBI FN, AFNIVAPFIY VT, v =4
5 #70oFy 7ol by A bEYYSY, ESNPYAMFO VS URE
OMKIBELRFVIELENRET NS,
FAEATHA=NELTR HAE 25 /-, 25/ —-VDLIE
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fluoroolefin, vinyl ester, and vinyl ether include the foll ow ng conpounds.

[err] -a Ryvoesagisefin Preferred exanpl es of the f%E?bﬂﬂ%ﬁLhn used
in the present invention include perfluoroolefins such as =

tetrafl uoroethyl ene, chlorotrifluoroethylene, hexafluoropropylene and the
i ke; vinyl fluoride and dvinylidene fluoride. [err] -b Vinyl ester

As a-vinyl ester to be copolynerized w2 h the above fluoroolefin in the
present inventijon, §o rci%%%é%qyailable ones can be generally ‘used, but
Veova- 9 and Reo¥al — O‘%ﬁu el "hig BEebIC ettt &B .Co. ) are preferable
in view of the price and characteristics. In addition, vinyl acetate,

vinyl propionate, vinyl butyrate and vinyl pivalate can be used. [J[err] -c

Vi nyl ether i) Exanpl es of the vinyl ether used in the present
i nvention ing%ﬁﬁg'alkyl vinyl ethers, nononers having a glycidyl group

Feact ng hyar g i A OLEBERART 1 AR T AR RES rE R el so be used.
navi ng. an an S o B R MR G R LR L0 gt or “ore
vinyl groupgagampe optionally used.
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[err] -d Fwdroxyl gr oup- cont ai ni ng nononer As the nononer to be

copol yner i 2d98/225d4mpart a hydroxyl group to a fluorine- contalnin
pol ymer, the nmononers exenplified in the section of the abov%égﬁpvﬁweﬁ
pol yol can be used. [err] -e Optional copol ynerizable nononers

In addition to the above essential conponents, the nononmers exenplified in

t he section of. above acrylic polyol cardbe used as an optional
copol yneri zakl no :
BTS2 ) #) 10 0. T anL s vTss
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The above fluorine-containing copol ymer have a hydroxyl group, but a part
of the hydQ@R%22547 oup nmay be carboxyl ated wi th an anhydr ousp@i/pagjeg243Ci d
after a polynmer is forned. Modreover, this fluorine-containing polyner nmay
be used after mxing with other materials such as aclylic resin, polyester

resin, acrylic polyol resin, polyestzr pol yol resin and the |iKke.
As the fluorine-containing copolyner ¢ the present invention (A ), those

having a nu “enage. | ar, Lght of 300Q to 30000, a fluorine
cont ent of r{gﬁ?—oﬂ %Ja&) b;/ifo‘%‘/\/e%l?gh?,o ﬁ%@? Xyl %g:r b Td di 0. 1 6 Eo0 KOH
g/ g.and a gkassst g b jammepat [ exr | is
sol uble in %o veﬁt-j;gin)g%r/g?g ably Bseygﬁgﬁé%éaﬁeﬁéﬁ%@ H%“average

mol ecul ar wWergtrt L ids,)Ls53a) el FM@?QQQ%WF eactivity wth a curing agent

i s poor and various physical properties of the coat are poor. On the ot her
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are poor, unfavorably. When the fluorine content is snaller than
10 % by wei ght e weat hering resistance of the resulting '

i nsuffici el .98@#4Phe ot her hand, when it is larger than 30 §/>0 5”\%\2?43?17'[, t he
curing property and flexibility of the coat are poor and high gl oss val ue .
cannot be obtai ned, unfavorably. On the other hand, when the

hydr oxyl group value is smaller than 3@ KCOH ng/ g, the physical properties
of the coat and contam nation resistance are poor because of |ow crosslink
density. On vhegochers Tanik SMLEWIN CiIG@ & & 2t han | HE XOH&HG/.g, the
durability is | owered because shrinkage upon curing by the crosslinking

reaction becd@eHifilar §er-.2 1. H#H 8 tnldddition, when the glass transition
caube physt cablAdRe6FoH ol bR R AR B R s on
than 70 or 1] CRBBE MG SR LK Bl ihd PROH e} Ly TR BT
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19 The conponent (A2) is being dissolved or dispersed
I N a non- &390 eReZs480l vent , so they can be classified into pup TRISES '

t hose being dissolved as a dissolving type pol yol and those Dbel ng
di spersed as a non-aqueous dispersion type (hereinafter referred to as
"NAD-type") pol yol . [err] Ejssolving4éype pol yol s
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The di ssolving type polyol is that capable of dissolving in a non-aqueous
sol vent, amwtbegpasarfically polyol having two or nore hydroxyIP(gf,‘ﬁ;égféqﬁ t he

nol ecul e, and exanpl es thereof include al kyd polyol, acrylic polyo
acryl ated al kyd pol yol , pol yester polyol or pol ybutadi ene oligonmer and
the |ike. The formof the polyol, which is suitable to be

di ssol ved in the non-aqueous solvent d has SP of 6.5 to 9.5, include
contai hi g PG Ror ey BRI gh af finity for a solvent such as
Srtinity forc alsHaame R o wbaldi seol ving Torce. such ag i sobutyl o
ol yar e SERAINE S e OB PP s e e Ak 1B BT A 1
non- aqueous solventt AAdR R PeZ Mot Tony TIRPLN R AR ARA

non- agqueous sol vent, a a resin portion, e
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sol uble in the non-aqueous solvent to be dispersed finally. To the

contrary, WA@R2MIn portion, which is insoluble in the non- pgyapsssp vent
may be those, which are hardly dissolved in the non-aqueous solvent§§L

slightly soluble in a very small anount (e.g. having solubility is |ess
than 1. 0% by weight). This also varies gepending on the kind of the
non- agueous solvent so that those, whi 88 are hardly dissolved in the
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In the present invention, dissolving type polyols or NAD type polyols can

be wused ay@wg2g3u7i N conbi nation thereof as the conponent (
As the conmponent (A2), those having SP of 6.5 to 9.5 are usé%%”EVMﬁﬁﬁu;

t hose having such SP, it is possible to be dissolved and/or dispersed in a
sol vent having weak solubility, which is referred to as a weak sol vent,
and a weak solvent type coating can b8 provided. As a matter of course,
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carbodii m de reaction of isocyanate nononmers such as toluene diisocyanate
(TDI'), 4, avodspisanyl net hane dii socyanate (pure-MDl), ponnEEF 104247
xylyl ene diisocyanate (XDl ), hexanethyl ene diisocyanate (H ?, | sophor one
dii socyanate (1 PD), hydrogenated XDI, hydrogenated MDI and the |ike, and
m xtures thereof. It is preferred to use aliphatic or alicyclic
pol yt socyanates or m xtures thereof coﬁ@idering yel l owi ng of the forned

coat . 7:§3g%% '"@f t he pol yurethane resin coating which is generally
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21 ' " conponents of the anti-contam nation coating conmposition can

be conbi ngfgbgdsgf m an one package. Wien this one package type coating is
used, NCO can be produced by | eaving a bl ocking agent with ﬁ@aﬂ?ﬁﬂvzﬁfc.,

after coating and then coating can be cross- |linked and cured. In this
case, the catalyst is preferably used in order to facilitate the reaction
of an isocyanate group and a hydroxyl 3roup. The pol yi socyanat e
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solid content fromthe above conpounds. In the system containing -
(PU-1), (Wo9202547as the base, m xing of these polyi socyanatﬁﬁ,,mgﬁ,hml,
conmpounds and fluorine-containing copolyners is carried out In the
proportion of 0.6 to 1.4, nore preferable 0.8 to 1.2 in terns of a NCO CH
equi valent ratio (equivalent ratio of Jisocyanate group to hydroxyl group).
When-the NCO OH equivalent ratio is sP&l ler than the lower iinit of the

and, cat 1 nelALTEr A PRAREREEFT e R Lo LA Walh bRy (TR b ect of

washi.ng outifzquﬁmi:_g@ti\o%iﬁ%@wed and the stain resistance becone

insufficient. TO the contrary, whéh the NCO OH equi val ent rati o exceeds the

above range, 7ecEss NGRSO LKA LD (UBLEY Aaevalye CRgplugnd bubbl es

are formed in the coat. Therefore, the finiShf

initial drysreme ] SEdet e woxag ad-god b b i S gontan patki on
performance is |owered. Wthin :ﬁ%'rgﬁ%gﬁ?é%%%@%ﬁﬁ%{@{ge@%m can

be obt ai hedfiove k& idFEchenge. i, ki nd of the used material and variation in
rots arise. Therefore, the coating described in claim8 shows good

elasticity. [err] Polyisocyanate conpound (B2) As the isocyanate conpound
(B2) used in_the (PU-11)-based coating conposition described in clains 9 to
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Such a curi'ng agent include Barnoc DN-990, Barnoc DN-991, Barnoc DN- 992

( manuf act uyyexhgBys4pai ni ppon I nk Chem cal Industries, Co., Ltd. Dur anat e
TSA (manuf actured by Asahi kasei industries, Co., Ltd.), Takgpr%'{"g%g?ﬁ N

(manuf actured by Takeda Chem cal industries, Co., Ltd.), Desnodule Z-4270
(manuf actured by Sum tono Beyer Urethane Co., Ltd.) or the like. These

curing agent can be suitably 53
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used because they are also soluble in a solvent having weak solubility.

It is al sSWOR8&3547l e t o use those obtained by allophanati on,w%,lj@%‘i qn,

di meri zation (urethidionation), trimerization (isocyanuration d&uct i on
and carbodiimdation reactions of isocyanate nononers such as tol uene

di i socyanate (TDI), 4, 4-di phenyl net hane diisocyanate (pure-MDl), polyneric
MDI, - xyl yl ene. di i socyanate (XDI), he dnet hyl ene dii socyanate (HVDI),
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condensate. Furthernore, the tetraal koxysi | ane condensate (C2) is a

t et r aal koxy&0 9832847 condensat e having an average condensati onp@fgsfReh 4 to
20, and the condensate the condensate is characterized by having an al kyl

group having 1 to 3 carbon atons and an al kyl group having 4 to 12 carbon
atons, the proportion of the alkyl groug having 4 to 12 carbon atons being
from5 to 50 equival ent % based on the dtal al kyl group in the
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When the portion of the al kyl group of the above condensate is only
conposed wadosm2sed kyl - group of 1 to 2 carbon atons (al kyl gsenpeshesisng 1 to
3 carbon atons in the case of (C2)), the surface orientation property is

i nsufficient and the contam nation resistance is not satisfactory. Wen it
i s conposed of only an alkyl group havgﬂg 3 to 10 carbon atons, it becones
diffircult to cause hydrolysis and the -contam nation effect becones
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prezéred by wd jhod described in the following [err], [err] using at
| east one tetraal Koxysilane as the raw material, but the nethasrsorR%47
liffited thereto. Consequently, it is preferred that the resulting
cgndensate contains from5 to 50 equivalent % of the al kyl group having 3
to 10 carbon atons (al kyl group having 4540 12 carbon atons in case of
(C2)) and has&aéwe(i&ghtigerage nol ecul ar "wei ght of 250 to 3500. (Cl) and
(C2) are selected It @ ZE Hacas | eties i Lesi asgs, and the
conpati bili ty%vi t hH—;%:ISi n ggges. (i -[errﬁ ﬁ%ﬁ%ﬁgf?dgﬁd%ﬁé%’g HEEEY
t et raal koxysi | Rl E g R wE (i Bdn b al up ingl or 2
2 SeBMet S ke {3

carbon atons |, group having 1 to 3 carbon a )))‘iand a

t et r aal koxysi ﬁ#%&%gﬁﬁ%ﬂ%rﬁﬁﬁ%Qﬁﬁwg Aroups having 3 or 10

carbon atons kyl. gr.o haying 4 to 12 carbon atons in case of (C2)), or

a tetraal koxys] aﬁg ﬂa?v Rfes, b%ﬁ@%ﬁﬂ&aﬁﬂh#wy@%gﬁg&k or 2
e

carbon ato [ bk Wale] tg 3 carbon atons in th eC2))
and a tetrggl %%?Eﬁ%%%%ﬁ@oﬁé%mﬁwé 1 R BB Bk ke g@wﬂﬁg%/%gg 3
or 10 carbon étg%:o(al-kyl group having 4 to 12 carbon atons I'n e e of
(C2)) as the raw naterial. Specific exanples of the hydrophilic

al koxysi | ane gonpogngyc { n yl group having 3 to 10 carbon atons
(al kyl group hgvi ﬁg g)t%%&:%j%g‘fﬁaf? T QE’&%@ o1l #02) Fupad yas L hepr aw

materi al for fEne I I i e condensate of the present
i nvention i nc]mudgﬁsmgge%ﬁi%%ﬁﬂzé@?@olngguﬁgxﬁﬁm%'@s%arrg;ijg»\
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24 nmonopr opoxyt ri met hoxysi | ane, nonopent oxytri nmet hoxysi | ane,
nonohexoxyWoigAL2saDxysi | ane, " di but oxydi et hoxysi | ane and t hepdilgRrohddzcase of
(Cc2), nonopr opoxyt ri met hoxysilane is omtted and dodecoxytri met hoxysil ane

can be used), but are not limted thereto. The
tetraal koxysil anes having 1 or 2 carboggatons I ncl ude tetranet hoxysil ane,
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tetraet hoxysilane and the Iike (nonopropoxytrinethoxysilane can be used in
case of (C2)). (ii-[err]) Method of condensing one or PR,
t et raal koxxségm3ges so that the average condensati on degreeée

20 by using a publicly known nethod to obtain a condensate (conponent
(a)) and performng the ester interchange reacti on between the condensat e

and an al cohol having an al kyl group vggi ch is different fromthat of an
al koxysilane as the raw material .

7104247
econes 4 to

It can bhe.also.lb rmed by
t he met hod of est -rmmﬁt.ﬂto 50 % of hn al kyl “grodp -
portion of the cdnmpongnt (a) by]using anjakephol (conmppnent (b))
cont ai ning an al oup havimg 3 to 10xcaf pon atons_gal kyl grBupiphaving 4
to 12 carbon atdns irn case of )(C2)). = AN SpeC|f—1~("\exaan eg ?—it t he
conponent (a) ind ude |condensaids of te&y @phyl sil i are, |
tetraethylsilicatfe and the |i ke N IS pref el t hat &?hq_pverage
condensati on degr is| from4 &o| 20 and Eheded ght - avenage nol e—\”,_li wei ght
i s about from 500}ggo 3500rL-V\hemthe—‘averé|§Pe§( d_gnsatnc dagreey |} oo
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This interchange ratio is appropriatelty adjusted with an aver
condensat’i on

age

degree of the conponent (a), but it is poss?%?’@’?’ﬂ“ﬂ?epar-e
t hose, whgpagmsuhe contam nation resistance of the coat is excellent, by
ester interchange of about 5 to 50 % of all alkyl groups of the conponent
(a). The lower this ester interchange ratio, the nore the contam nation
resistance is | owered. Wien the esterglnterchange ratio becones higher,
the hydrolysis reaction hardly arises and the coat is hardly
hydrophil i zed. Therefore, the stain resistance is liable to be | owered.
The above tetraal koxysil ane condensate (Cl) is contained in the amount of
1.0 to 40.0 parts by weight, and preferably 2.0 to 30.0 parts by weight in
termof SiJerr] relative to 100 parts by weight of the solid content of
t he pol yol conmpound or fluorine- =¥ '
reason is as foll

The
' TR} t hah<110% by wei ght,
the hydrophilicity] of thezcggdt is ' her ¢&1fe, the
contam nation resipthncelrs™joor . 2 hen fihela nt
exceeds 40.0 parts) by weilght i the —se-tpr-otierms such as (det eﬂ%ration of
appear ance of the fufed doaj-jand ;(,ag \/\ﬁen It 1 s{®|orai necgi n thfe anount
of 2.0 to 30.0 par{g|by \j@@], ahgi | uerice of the&ec@yposijtdgn of, the
material is small &nq stdpt &char éictedi stilcs chn be ovflai ndd ‘a
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The value in termof SiJerr] in the present invention neans a weight

obt ai ned | djg&zgase that all of Si contained in the abovepét/k®ugssy anes
are converted into SiJerr]. Actual calculation was perforned by neasuring
a residual anount (% by weight) of silica (SiQ2), which is obtained by
conpl etely hydrolyzing the conmpound having a Si-O bind, such as

al koxysi | ane and silicate, followed by6Zal ci nati on at 900C, and cal cul ating
by the follow ng equation: [Value in termof SiJerr]] = [X x [Residual
anount of silical] where [X] is an anount of an al koxysil ane condensate
added. (iii) Alkylene oxide chain-containing hydrophilic al koxysilane
conpound (D) To the anti-contam nation conposition of the present

i nvention, a hydrophilic al koxysilane conpound contai ning an al kyl ene oxi de
chain may be added. This is because the coat becones nore hydrophilious and
excel l ent effect of contam nation resistance éﬁ?obt ained by using in

(Z:(énbi nation w tQJ gq_ilé%%égne condensate ) -
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Mor eover, by using in conbination, it is possible to obtain an
ant i - cont agj | coating conposition which is superior i |
%? ﬁ’? =4 pﬁﬁ%@ﬁ%‘& nd (D)

resi stance o e coat. The hydrophilic al koxysil ane™co
is a conpound having a repeating unit of an al kyl ene oxi de group and at
| east one al koxysilyl group. In the repeating unit of the al kyl ene

oxi de group, the nunber of carbon atonB83of the al kylene portion is from?2
to 4 and the repeating unit is from2 to 40, and preferably from2 to 20.

The hydrophilic aIkUXVSTrfﬂ 2nW P el caacpe pRYSTYITU oup at
both termnals, or jmayrjdR¢ SRS B Bl @2 Aig @ poifippb [asgl ot her
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group at the other termnal. The functional group, which can be present at
one term nwo,ssizzsay ude vinyl group, hydroxyl group, epoxy OgEMfbo7a{EyO
group, isocyanate group, nercapt group or the like. The functional group
may be those which is conmbined with an al koxysilyl group via an urethane
bond, an urea bond, a siloxane bond, an am de bond, or the Ilike.

As the hydrophilic al koxysilane conpouifd (D), those obtained by reacting a
pol yal kyl ene oxi de chai n-contai ni ng conpound wi th an al koxysi |yl

ng agent")

gr oup- cont ai ni ng| et ST e TP
can be used. N 3 tHle abgve pol yal kyl eng¢ oxi ie:cb&gim- nt ai pi ng
conpound prefera)lg' Ha al molletul ar ! wei ght ¢f! {130 BlosBak]0es| and fror e
preferably 200 tp 1580Z When|the fol ecil ar yweijght Pls™ s han L00, the
hydrophilicity ol the cyred g¢oat s popr—amgterwastmg—etfeet] of the
contam nant by rfinf g nggn o, b¢ obt £i ned eh tlhel ngl egul ar | wei ght
exceeds 3500, thp wareE|r@si tranc¢ and{har dhelds [pfljt he doat laref | ower ed.
When the nol ecul pr wei ght isjfrom 200 {o 1590,} ah ijnflugnce of jhe materi al
characteristics §s réy exe¢rtedfand {he sfagrefcnaracyer st are
obt ai ned. angl es ¢f the pol yal ky| enfe_¢pxijde| cHai p- con} ai ni ng
conpound i ncl udef pol en Qlygol, pol ye I81e|-pr| Jg%llqnel gl ycol,
pol yet hyl ene-tetf ene ¢l ycol, polyethyl'dn@} gllycpl |di pl yci gyl et her,
pol ypr opyl ene gl | yci gyl ether, | pol ypxyet hylleng di g} ycol}jc acid,
pol yet hl ene gl ycpl \ﬂnyl ether, pplyethyreng qryfot
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di al |yl
und can be
t he

3247

hand,

pol yet hyl ene gl ycol
On the ot her

et her,

¢£?7The pol yal kyl ene oxi de chaln-contalnlng:ﬁggﬁg
65

acryl
nore ki nds of them

pol yet hyl ene gl ycol
above coupling agent used in the synthesis of the

RPolok

et her,
or t
selected fromt

conbi nati on of one or

di vi nyl
et her
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pol yal kyl ene oxi de chai n-contai ni ng hydrophilic al koxysilane conpound is a
conpound haye vgp2847 | east one al koxysilyl group and ot her sypbglpbiasyss.
Speci fic exanpl es of the coupling agent include [err]

- (3, 4- epoxycycl ohexyl ) et hyl tri met hoxysil ane, [err] -

gl yci doxypr opyl nmet hyl di et hoxysil ane, [err] -glycidoxypropyltriethoxysilane,
N [err] -(am.noethyl) [err] -aninopréﬁylnethyldinethoxysilane, N [err]

-(am noethyl) [err] - am nopropyl nethyltrinethoxysilane, [err]
Taninopr?pyitrigpthoxysi:ane, [err] - aninopropyltriethoxysiI?Ee, _
i socyanate functiofg| siflane, [errf - | oxysi | ane,
[err] -nethacrylox@ﬂ'opyg hyllgietokysi o
met hacryl oxypr opy! [&| et heogy ilaﬁejahd t hg ®hdsis of the
pol yal kyl ene oxi de]®hai 1}- cont ail ni g hydr d g ne qonpound (D)
is not specificallps|inited, byt ift- chn He synthesiged]by h pyblicly known
met hod such as net[EBER&| prep®i ngea pol yal k! ene ol. chpb n-fcont ai ni ng
conmpound and a coutﬁ Terlageld | sepat ajel f, ahd éopo“?( eri z|®g leach conpound
: cal .
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pol ymeri zat'ion initiator when having a pol ynerizabl e doubl e bond and net hod
of using t L4l on reaction of an am no group/an epoxy grou an :
isocyanateag}%ﬂ% a hydroxyl group or an isocyanate group/aﬁcgﬂﬁWH“ﬁVoup.lt
is al so synthesized by the nethod of ring opening addition of ethylene

oxi de to an al koxysilyl conmpound having active hydrogen group such as
primary or secondary am no group. Hereghafter, the synthesis neans will be
descri bed. Regardi ng the synthesis nethod of a pol yal kyl ene oxi de
chai n- cont ai ni ng hydrophilic al koxysilane conpound, in case of

copol ymeri zing using a radi cRETPOTyYMT S ¥y 1O rqreracpr.} the conpound can
be obtained by reacting at | ¢&} oone I@ﬂé@ 'd@ hai n- cont ai ni ng
conmpound havi ng a polyneric bfPe bg |17 1at || eqst| O coupling agent in
a suitable non- reactive sol i} ég ;? sie—tt-he—used radi ca
pol ynmeri zation initiators i ngEufde pernast qundls bucjh as benzoyl
per oxi de, di chl or obenzoyl pefg ,Z,ﬁS-ﬁ[%p&w@ ©b& ) hexi ne-
3,1, 3-bi s(t-butyl peroxyi sopr g/ ) bend Ehe & | 8yut M\l _per benzoate and the |ike;
azo conpounds sucl as azobis put yl qrd { i3 8 dijmrey hy| azjobut yl ate and t he
| i ke; and organi ¢ peroxi des. ghe |&|&|&|O|O|O|©
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28 pol yal kyl ene oxi de chai n-cont ai ni ng conpounds having a

pol ynmeri c doubl e bond, for exanple, a polyethyleneglycol yj t her can
be used. ANQLEHupling agent, [err] - ¥Rtk

met hacryl oxypropyl tri nmet hoxysil ane, [err]
- met hacryl oxypr opyl net hyl di et hoxysil ane and [err] -
nethacryloxypropyltrlethoxy3|Iane can bgg used al one or in conbination

t her eof . Wien it is synthesized by the addi tion reaction of
| socyanate/polyol, it is synthesized by m xing a conpound having a hydroxyl
group at the terninal, such as
| 2T [2]3]8
=18 wl&l®x||O|O|0©
N B | B | 2K
E SRE
%i 2 #lwlw| QXXX
N Bl oa | B
= H #
Ela |B] 1] 1 |o|o|&|
X 8 )
2l [2]2]2
|3 l®lE|Q<Q]|o]|O
kY] B | B | K
S H _ﬂi
Zle |%|1|1|o|o]|o|]
N\ N
S S EN
EINF 2
- 2le |&]1] 1 |a]o|o|%
® X PN EN
E 2 2%
= S| &
§§ 2 P S| x| X X | x
N BB %
2 EIE
gle  |&|&|®]x]x]x
X BY | B | X
2 EE
| ﬁg Ela|x|x]x|x
X BY | BX | BY
AR
Aalals
AN NN R
AR HERHE:
ﬁﬁgggﬁwmﬁ
£ 3
3 £ & |8 & &
E S|lm g B|E F &

- =2 AR (GREI26)



pol yet hyl ene gl ycol ,as a pol yal kyl ene oxi de chai n-contai ni ng conpoun, and a
conpound havi ng an i socyanate group such as isocyanate-containing coupling
agent as aWQ®WA2P4{g agent. In this synthesis nethod, it isPEESBIYMMT 0 use
a reactive catalyst such as dibutyl tin dilaurate, dibutyl tin dinalate or
di octyl tin dimalate. As the pol yal kyl ene oxi de chai n-cont ai ni ng
hydr ophi |I'i ¢ al koxysi | ane conpound (D) sgnt hesized by the above reaction,

t hose obtai ned by adding a coupling agent at both term nals of the

pol yal kyl ene oxi de chai n-cont ai ni ng conmpound can be obtai ned, but these
conpounds can be used alone or in conbination thereof. Anong t hese

pol yal kyl ene oxidelﬁTEﬁ?T’ onpqunds,

t hose wherein a poljyal kyl chaijn and one
termnal is a hydrdxyl gr

anti-contam nationjeffect
resi stance and staifn resi
proportion of the Rydroph
parts by wei ght, afd pref
solid content relaffive to

ah gt hyl gne dxi
ralhl § becpuse
vemt ijon, |. e.
Nt .
Cofpqun D i
ar s |by i ght
Nt |of] ea®h reg

hmindt i on
1 ki ng
bm|0.]1 to 20
tgrns of the
pl ijd jcont ent

S
i n
of the polyol corrp(unc§(A )| (PU-B|1), |the pollydl
conmpound (A2) in cdse wf crylifc dﬁ)oly er| resitn J(AC) in
case of the acryliq¢ cgpol hen ift i8] esS tha1°(.ﬂ parts by
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invention is capable of enhancing the interlam nar adhesion of the

formed coat by adding the am ne

conmpound (E) (iv-[err]) The anti-contam nation coating co
29

wat er resi fcgegRsHf the cured article are poor,

It exceeds 20 parts by weight,

present
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conpound (E), thereby nmaking it possible to inprove the recoating property.
As a result, a firmanti-contanmination coat having excel | epépsisrolpshi ty can
be obt ai ne@nw22 7 Exanpl es of the am ne conpound whi ch can be added for

thi s purpose mc'?‘ude the foll owi ng compounds: - primary and secondary

am nes: ethylam ne, dinethylam ne, dianylam ne, cycl ohexylam ne, aniline,

hexanet hyl enedi am ne, et hyl enedi am ne, 7tlri et hyl enedi am ne and the |ike; -
tertiary am ne: trinethylam ne,

_ _ “triethylam ne, N-nethyl norpholine or the
|'i ke; - al kanol am ne: ethanol am ne, di et hanol am ne, triethanol am ne,
et hyl phenyl et hanol am ne or the like. - other am nes: pvrjdine rphol i ne,
capl oract um and_t.helidkes arIToOS T qnes;  ag nohet Wyltrie hgxysi | ane,
ani nomet hyl di t@ xysj | a %D,\ - tiri npt hgxysiol @| pr day! t et Ryl epedi i ne, [err]
- phenyl am nopr t8) net silfanel [@arr]i& whm ned spprqpyl fri hoxysi | ane,
[err]-am noi sopVI®ti nefthoYysil ané, rf - fami popriopyll netjhyl Hi ethdxysi | ane
and the |ike. / q abovg—an nejconpounds,| t he terotiary anm ne
conpounds can b&jusefl, npsis|preferabl . Apong the tgrtifarylangd conpounds,
the tertiary a %..8.. rrposjn@s hayi ng th{e sane lor difflerent {undfpnal group
selected from vyl >~gr oup
8-. o oaoa ogo
2R |scfR8
oy
N =
%oe 2 3le< 8
RS So~e o
2
~— S 3
EEE E 5 &
kv ]
-H o o~ o m
®ABRE Is2 89 3
R 9
o == p [
glzg| |22 sg 8| =
g %
2| - 23 o| 5
®lo8 S N5 &S )
ERS |83 &
X 2
> 23ls| W
8Ig8 22 —g3 =
-4 R «
S S
-
o = = 2 I 32
£ IR I8 IR B8 &
= ﬁ té ¢ e @ e < oF
a Y m 4+
g€ € fe XX I R Y&
HiR ™ I W R EL I 1) *R
<+ TE R R RRRERBREBIR ol
E? Y *O ,’\ ,'\ :,\ 0 A "\ :;‘};:\ -'Q "-\ -—.b
TRORR o P[5 W OEER R R | §3
i i ] R I R N LS S L O N [l
SERERZR RS IR I8 s Beid W

s M (BRE126)



having 1 to 5 carbon atons, al kanol group having 1 to 5 carbon atons,

am noal kyl aving 1 to 5 carbon atons and al koxysily

gr oup- cont ai n’?ﬁg“& kyl group having 1 to 5 carbon atons argclﬂmmwrarl y
preferable. The reason is that, when am ne conmpounds are primary am ne and
secondary amne, a NH group is present and the hydrogen atomis active and
Is |li.able to react with a NCO group of 72he i socyanate. \Wen the NH group
and NCO group react each other, an urea bond is fornmed but the production
rate of the urea bond obtained by the reaction of the NH group and NCO
group is faster than that of the urethane bond obtained by reacting the OH

group and NCO grEp—pcrordtohy T+ ofr—tire—NrgroTp=—tmivg bi t s
production reacti 1@jf 1 he tlhame {bomnd nd exdgri$ _go iInf fuegncg on the
properties of thg* (i3 Eov# §T,©<a@r@i@a§em réjg Xprﬂ:sé‘j!ﬂ no
probl em ari ses ddypal|l y]cdns{dgri ng |t he ijti pn janpunt of |t h¢ am pe
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The m xing rate of am ne conmpound (E) is 0.02 to 5.0 parts by weight, and
preferably 0.05 to 2.0 parts by weight, relative to 100 paF‘L_ Iﬁe J,,ght of
resin sol i wo2e#gnt of the polyol conpound (Al) in case o ? {o?fand
(PU-I11), the polyol conmpound (A2) in case of (PU-11), and the acryl
copolynmer resin (AC) in case of the acryl copolyner resin (AC). Wen the
amount of the ami ne conmpound is less thgn 0.02 parts by weight, the effect
can not be obtained, unfavorably. On the other hand, when the anpunt
exceeds 5.0 parts by wei ght, the weat hering resistance of the coat is.

| owered, resulting lelarlieicieh p‘aﬁu-sal- . This am ne conpound
(E) may be handl ed mjngel arf &9 enp&rfal r-.avw-mie:biaﬂtczﬁm coating, and nmay be
added before dispe in ga lds fle 5] di spersing or
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on dissolving after dispersion in case of a liquid. (iv-[err]) Tertiary
am no grouyp- | ni ng pol yol acryl pol yol I n the

anti - cont éﬁpﬁgﬁsﬁ coating conposition of the present inven Tl‘”orr?‘" z?l-le above
pol yoly (Al) and fluorine-containing copolynmer can be used, but the
recoating property can also be inproved by using a tertiary am no
group-containing acryl polyol or a terf4dary am no group and

fluorine-containing copolymer in place of adding the am ne conpound (E).
The presence of tertiary am no group gives the sane effect as that

obt ai ned by addi ng anperrre= o r‘r“rr‘y'?n'nno |
group-contai ni ng acrytic poljyol us ?d vm'th or ins t he pdl ypol conpound
(Al) described in clajns 1, |2 and Xt hpse conf a tertigryf am no
group can be used anopg the jacryli cﬁ)ol yolis us ylin tlhg t echnol ogy
field of polyurethane} Such facryli¢.2polyolls i@ F okyl
group-contai ning acryjate edter or methacrylﬁ , polynerfi c
unsat ur at ed bond- cont Ri ni ng tertiar% an] ng¢ ca , d ¢opol ynrar of these
and a copol yneri zabl ef ronongr. N A{ s r N- ¢gont & nj ng
acrylate or nethacryl 1tegt e cgrrpcdﬁﬂds dgscr® itn e [tem|of] t he
acrylic polyol can bejused. 0 Hon|tHe @t and, | exanpllesj of the
tertiary am ne-contai fi niy nonon@r dent al nijng 3| pol yrmeri b\elﬁnsaturat ed bond
i ncl ude 2- (N, dinethyfangho)| etggy! rfet hatr yiat ® ae?m
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Anong them particularly preferred is
group,

2- (N, N- di net hyl ani no) et hyl net hacr yl at e.

nonomer cERS4If copol ynerizing with acrylate ester or

cont ai ni ng above hydr oxyl
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Item of the acrylic polyol can be used. Anmong them met hyl
acryl ate, ylate, butyl acrylate, nethyl nethacrylate, but
nethacrylaﬁgpxhggéil met hacryl ate, acrylic acid, nethacryliQC%E$a@¥gTyrene,
acrylam de, vinyl acetate, etc., are particularly preferable. In

pl ace of the fluorine-containing copolynmer described in clains 2 and 3, or
as the tertiary amno group and fluori nggcontaining copolyner with the
fluorine- containing copolymnmer, those containing tertiary am no group are
used, anong normal |y used fl uorine-'containing copolyners in the technol ogy

field of the fluorine resin. Such a fluorine-containing copol yner
I s prepared by copolynerizing a fluorine nononer and a copol yneri zabl e
monomer, which 0 SEY I PS R RTT-YoN, no Sith a2 bhydroxyl
gr oup- cont ai ni n¢g<s | ajespr | met Hacylyl gt ejandl ajteftii pry arfi ng¢- corpt ai ni ng
nmononer cont ai ni polyger if zabl|& gInsqt ufat ¢d bond.| As |t hg =
fl uori ne-cont ai jhg nonef wsed ji n]t hils ¢opdl ymer|zagi gn, |ge er @l
fl uorine-cont ai png npnefsjuged 11} the gdboye T uprli he-[cont afm
copolymer can b el .‘33 Agetdje ¢opdl yirer | zaplle] mgnorfer | t ® above
vi nyl ether, vi g tef™ ahd a(ryFa°re fonenmej can pgq psqd. [As|t heSjhydr oxyl
gr oup- cont ai ni ng—gcTyrareprrmetitacytatetrart—ert crk F-fe—goat-4gi ni ng
nonomer cont ai nﬁg | yfeeg| c|unsgt ujat ¢d pondl, the|fohorferg de¢scidibed in
t he preparati on}&®&the eltertjiarly am To jr op- | goht gi nifnglacisyl i c
pol yol can be ug$24l. '
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(v) Acrylic copolyner resin (AC) The acrylic copolynmer resin (AC
described i | 13 to 15 of the present invention contains an acryl ate
and/ or nethacrylate nonomer, and an acrylic copol ymer r esi n PRAGERH4247| ass
transition tenperature of 0 to 100[err]C is used. As the conponent
(AC), those obtained by appropriately selecting fromthe nononers descri bed
as the raw material of the above acryliciipolyol, and copol ymerizing them
and then di ssol'ving and/ or dlsper5|ng t he resultlng copolynmer in a.

non- agueous 32
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solvent, are used. At this tine, selection of nononers is carried out so
that at | of selected nononers is an acryl ate and/ yl ate
nononer . %Bs/ﬁgﬁ As the non-aqueous sol vent which di ssollf/tfegj%tr,l/g g‘{

di sperses the conponent (AC), general organic solvents can be used, and
exanpl es thereof include aliphatic hydrocarbon solvent, aromatic

hydr ocar bon sol vent, ester, ketone and Bhe 1i ke. One or nore
non- aqueous sol vents nmay be used al one or in conbination. " As the
conponent (AC), those having a glass transition tenperature of 0 to
100[err] C are used, anong the above acrylic copol ynmer resins.

When -the glass transition tenperature is not nore than O[err] C, stickiness
of the coat surface referred to_as "tack" accurs and physical hesi on of
contani nant occurs soltR®af the apti-jcontam ngtion |propertly disagpears,
unfavorably. To the corftzaly, [VBenO) |tk las transgd (?t @dture is

| arger than 100[err] C, |t&e] Hard&es$Oqfla h forfmedﬂcoat gcomgs” Ri gher so
that crazing referred t 5 " drack” decuf v n @R lapsé ofl ti

09) ||

' O|O|0O
B3 |e ] x| x| *x|2|2]=2|*

n21

| eamzs| empior | atpios| amioo| armiao| taemat | apisz | f

x| S olQIx|x]|x|2|w|o0]|x
A|Hi212 x| x| x |82

W ¥ K #

o op | W (W
ﬁg%@jﬁfﬁ%mmﬁ
AR T S & ul| v |E
.{% . | (] K|E =2
HEE | (R % #|mEgE S




unf avor abl y. When the al kyl groups in the conponent (Cl) to be
added in tf{ﬁ coating containing the conponent (AC) as a base include al kyl
groups havi 89?2%5672 carbon atons and al kyl groups 3 to 10 PGI/mPa7/0840NS,
the surface orientation property becones good and it is possible to obtain
excel l ent anti-contam nation effect even in case of smaller addition
anount. An effect of preventing the antfgcontam nation coat of the present
i nvention from becom ng too hard can be obtai ned by reduci ng the anount of
t he conponent (Cl). Furthernore, it becane possible to produce a coating in
a cheaper price. The conponent (Cl) thus prepared can be mxed in

the anount 1 to 30 part Py VET O[T, Pty raty-S—tp—+) parts by weight,
intermof Sigerr] relkljye t& [L60] Rt by |wei|ght| ef | hp solid content of
the resin in the conpo (ACL. | ev| S Aed ¥It q &ijl dsclome| eepi n base
Al koxysi |yl group-cont % ng a%rygl/é“é)ﬁﬁl ygre (|A8)|(Ney 8i hafter referred to
as a conponent (AS)) a ne clonppnept | (hefamr—=—cortgnThati on co&ti ng
conposition of the prege i nvenfioh i$ llyndr Havijg ht | east e,
preferably two or nore [al I€°xysiefl ylI gr'ousr‘\g1 Eg; rgggéﬁtgea b& [ he gener
formula (Chenmical Formjigd 1) fin fhe KN
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For mul a

i nvention t8Ads to be | owered.

groups of the nolecul e of the conponent (AS)
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[err] . . (wherein Rerr] represents an al kyl group having 1 to 10
car bon at ons; err] represents a hydrogen atom or a nonov rocar bon
group sel edY@08 m t he group consisting of alkyl, aryl an?‘%?wﬂéﬁ“groups
having 1 to 10 carbon atons; and a represents 0, 1 or 2). In
Chem cal Formula 1, Rerr] is an alkyl group having 1 to 10 carbon atons,
preferably 1 to 4 carbon atons. Wen thg nunber of carbon atons of R err]
exceéds 10, the reactivity of the al koxysilyl group is |lowered. Wien R err]
is any group other than al kyl group, for exanple, phenyl group and benzyl

1

group, the reac SRSt TETET o 8 SPEETTIC exanp f the
al kyl- group rep I by Riterr]] ipcl gl metlhyl grbup,|Set hyl briub,

n- propyl group, byl [gr dup,{ n-but 17 3¢r oup, i soput W” _atolip| al®dl t he
o® o

li ke.
Sg -

(o
100)

=)

200
(100)

39
200
(100)
23.5
(10. 0)

38
200
(100)
(5. 0)

21.5

wuan,w&w’wmﬁwgﬂp?ﬁ )

37
200
(100)
18.0
(10. 0)
15.0

36
200
(100)
15.0

3

200
(100)
25.0 ] 25.0
(10. 0}| (10. 0)

34
200
(100)

F24

37.0
(20. 0)
3

43
200
(100)

42
200
(100)
83.56
(15. 0)
5.0

80.0 ] 80.0] 80.0 ) 80.0]180.0| 80.0|80.0{80.080.0]80.0)80.0

41
200
(100)
21.0
(10. 0)
3.0

2 ] S i ] S ] St ] e ) e | b e )
44 5
200
(100)

0w S ™

40
200
(100)

3
80.0 | 80.0

YARREB SRR,
r—MRICHOWTIREROTRMELRZE#EL. TB( )NITIXSIO2ZBRARE IR,

39
200
(100)

S ts Y| 2 HE Y

21.0
(10. 0)
5.0

0

24
25
$126

= | I%
N OIN N IR BN
L3 ’I\

D

Ao 28
TNaX T ARE29
R T AL AN

b~
8
do do |0 o
| kg

»
~

CAXTAE

ERTNaXT 5682

>

14
4

XT
X

BHT V=% Y7 LR
RI=FLF)a—N2
I RBRORMBE L, (

RYxFL P )a—a1
TACAH2

T7INHR1
TIINAR2
AFNYr—FA
TF N r—h
Tra

T

Taxs

THA=

T3
RITAXL

=8 X AE GRRI26)



In the above fornmula, R2 is a hydrogen atom or a nonoval ent hydrocarbon
sel ected f group consisting of alkyl, aryl and aral kyl aroups having
1to 10 ca‘?gg%&iag?ons, preferably 1 to 4 carbon atons. P ng?’ﬂ"zﬂ"le

hydr ocar bon groups represented by R2, specific exanples of the al kyl group
I nclude the sanme group as those for Rerr], and specific exanples of the
aryl - group include phenyl group, and s§&cific exanples of the aral kyl group
i ncl ude benzyl group. Since the main chain of the conponent (AS)

Is substantially conpgsed of an acrylic copolynmer chain, the weathering
resi stance, chem cal Ees| stancp apd pat e, rgsi st pncg of the I:oat are
excel lent. In the congbupkt (ASE ‘v’zlgwain e & kexyQ |yl group
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I's conmbined with a carbon atom the water resistance of the resulting cured
article becones superior and the al kali resistance and acipgrfyesiimeemce al so
becone suRgy dsPhss7 The nunber-average nol ecul ar wei ght of the
conponenta?£§?his preferably from 1000 to 50000, and nore preferably from
3000 to 25000 in view of physical

properties such as durability of the
cured article obtained fromthe conposjgion of the present invention.
The conponent. (AS) can be obtai ned by copol yneri zing an acrylic nononer

such as acrylic acid, nmethacrylic acid and derivatives thereof with an
al koxysilyl group- containi ng nononer. As the acrylic
1 |

nmononer, the
nononmer described as the acrylic polyol

[ W 2o v ed. The
foll owi ng no € used aryll (net h) ac éat% benzyl
(meth) acryl atlge} cxt! oHexxl (et h) achyl trifflu ro«é}h (nregth) acryl at e,
pent af | uor oprigie g net eryllat el perflluor beydl ohexyll™( negh)jadryl at e,
(met h) acryl on I ™8, ol yciidyl] (neth)ac rp+hstamrioqr n

met h) acryl at gty amjnoet h et h) actyl at e, | mretipackl e, a
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but oxymet hyl met hacryl ami de, NN-di net hyl acryl am de, acryl oyl nor phori ne,

nmet hyl ol ne m' de and the like. - Phosphate group-con &#ﬁ nyI
conmpound vﬁ%’gﬁﬁkﬂg a condensate with phosphoric acid or phois’éha e%‘d{‘I7
(meth)acryl ate containing an urethane bond and a sil oxane bond or the I|ike.
Furthernore, the above al koxysilyl group-containing nononer is not

specifically limted except for having8 polyneric double bond, and
specific exanples thereof include:
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CH err]

=CHS i (CHerr] )

[err],

CH err]

)

85

=CHS i (OCH err]) [err]

CH err]
Si (CHerr] ) (CCHerr]

sl

* (Chem cal Fornula 2)
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= ' CHerr] =C
CH err] =CHCOO (CHerr] ) [err] S i (OCHerr] ) [err],
(&{ﬂllhﬁﬁhﬁﬂﬂﬂr])[ewlsl (Crert])” (GTHerr] Dpdbiishna
CH err] =C (CHerr] ) COO (CH err] ) [err] Si (CCHerr] ) ,
CHerr] =C (CHerr] ) COO (CHerr] ) [err] Si (CJerr] Herr] ) [err],
CHerr] =C (CHerr] ) COO (CHerr] ) [err] Si (CH[err] ) (OJerr]

Herr]) [err] [err] (Chem cal Fornul a
3) 'CI—I[err]:C(CI-I[err]QE[COO(CI-I[err O (CO (CHerr]) [err]O
[ err] CONH- - (CHerr] ) etf] & i¥ BHerr]) [err]

oH [err]
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RYTVSUBBES (PU-1) . RUF FSTLIEY VS Ve
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al koxysi | yl

[err]

In the

conponent ( AS)iy eaiisRgRErik & Bh#enn the main chain through an
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7.
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9.
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(n represents a integer of 1 to 11.),
acrylatesvgpgw%Fﬁécrylates, cont ai ni ng an al koxysi |yl groupP@T P44 ni nal

via an urethane bond or a sil oxi sane bond.
gr oup- cont ai ni ng nonomer in the conponent (AS) is preferably

fromS5 to 90% and nore preferably frorgyl0 to 70%in terns of the curing
property of conpositions and durability of the coat.

and

The proportion of the.



36 ur et hane bond and a sil oxane bond may be contained in the
anount  of &8ss, :%pﬁn 50% and a segnent derived froma nononer except for a
nethacryllc acl'd derivetive may al so be cont ai ned. PO 4dner i s
not specifically Iimted and specific exanple thereof include aromatic

hydr ocar bon vi nyl conpound such as styrene, a -nethylstyrene,

chl orostyrene, 88
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styrene sul fonic acid, 4-hydroxystyrene, vinyl toluene or the like;
unsaturated carboxylic acid such as nmaleic acid, fumaric agi ' I C
acid or tWOIY¥REMT salts thereof (alkali netal salt, ammoni ?nqﬁggg?@%aazi ne
salt and the like); acid ahydrides thereof (rmaleic anhydride and the |ike);
ester of unsaturated carboxylic acid such as diester or half ester of the
above carboxylic acids and |inear or brggmched al cohol having 1 to 20 carbon
atoms; vinyl ester and allyl conpound, such as vinyl acetate, vinyl

propionate, dially| opit-pa) 2pEosEkkpAI KeD 2 ek gr Bup-bcork £ ¥Ige E By |
conmpound such as vinyl pyridine, am noethyl vinyl ether or the |ike; _am de
gr oup- cont ai ni RPFVk By LeNgoURdSSUERAds (Cahd i& $ tiaBon#E I dtorhdi Ee,
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but yl per oxi i sopropyl ) benzene, t-butyl perbenzoate or the |ike; azo conpound
such as azobisisobutylonitrile, dinmethylazobutylate or the Jikes ”
organic p&%%”(}é%b(vi i) Catal yst for hydrolysis and condens%‘?#%%”@

al koxysilyl group (H Speci fic exanples of the conmponent (H) used
optionally in the present invention include the foll ow ng conmpounds: -
organotin conpound: dibutyltin dilaurat3), dibytyltin dimalate, dioctyltin
di | aur at e, ' 37 )
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dioctyltin dinmalate, tin octylate or the |like; - phosphoric acid -

phosphat e. hyl phosphat e, nonoet hyl phosphate, nonobutyl phosphat-e,
nonooctylv% osphat e, nonodecyl phosphate, dinethyl phosphat§?¥ﬂrgmﬁ 7
phosphat e, di butyl phosphate, dioctyl phosphate, didecyl phosphate or the
| i ke; - epoxy group-containing conpound: propylene oxide, butylene oxide,
cycl ohexene oxide, glycidyl nethacrylate, glycidol, acryl glycidyl ether,
[err] -glycidoxypropyl trimethoxysildne r -glycidoxypropyl -
triethoxysilane, r -glycidoxypropyl nethyldinmethoxysilane or the lie; -
addition reaction product of an epoxy conpound and phosphoric acid and/or
nmono aci dic phdﬁqgaﬂe; and - organic ‘acid and acid anhydride: maleic acid,
adi pic acid, azelaic acid, sebacic acid, itaconic acid, citric acid,
succinic acid, phtharic acid, trinellitic acid, pyronellitic acid and acid
anhydri des thereof, p-toluenesulfonic acid or the |iKke.

Furthernore, m xture of these acidic catalysts and am ne, or reaction
product thereof is also included. Exanples thereof includes am nes such as

hexyl am ne, N, N-




: : : : dis
[ | dodecyl am ne, dodecyl am ne and the like. An organotin conpoun
SLgEEPgbIe ané a mal eate organotin conpound is used, nore Prefﬁrablyifal
because of excellent hydrophilization of the coat surface in the ini .
stage of formation of the coat. The amount of the conponentb(kb
not specifically limted, but it is preferably from0.1 to 20 Fa:;se ¥o 100
wei ght, and nore preferably fromO0.1 to 10 parts by weight, ri a b%en 01
Bmount of the component (D). L5 | con then 0O parts by veight . the curing

nt of the conponent is | ess . ,
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wei ght, the appearance of the coat tends to.be | owered. (viii) So Yen can
In the present invention, the solvent used in the field of the coating

i i i fi R he organi ¢ sol vent
t hout being specificall : les of t :
Pﬁcragg \che foll ow ngs. P 'F%\Eed:!slo ggri\“tF aving activate hydrogen, which

reacts with an iI9edyeseat invgntiomp relates to an anti-contamination coating composition
38 used for surface finishing of various materials such as metal, glass, porcelain tile,
concrete, sideboard, extrusion-molded plate, plastic and the like. More particularly,
it relates to an anti-contamination coating composition used for coating finishing of
structures such as building structures, bridges and the like, which can also be coated
directly on a substrate and can also be used in a coéting composition used as a final
finishing coating such as various finishing coatings, pattern coating, coating for

forming the stone-like surface, coating for forming the patterned surface or the like.

BACKGROUND ART

Coating finishing has hitherto been performed to protect a substrate of
building structures, or civil engineering structures, and to impart design and to _
improve the appearance. However, a large amount of oily contaminants have
recently been floating in the air as a result of an exhaust gas discharged from
automobiles in the center of the city and suburbs thereof, When those oily
contaminants adhere to the surface of the coat formed by using a high-durability
coating, a considerable sooty or striped contamination (hereinafter referred to as
rain-striped contamination”) occurs, therefore, the coating finishing provided to
improve the scene of the city was meaningless sometimes.

Japanese Patent Kokai Publication No. 4-370176 discloses a coating
comprising a segmented polymer containing a hydrophilic segment such as
polyalkylene oxide segment and a hydrophobic segment such as polysiloxane. This
coating is capable of obtaining such an effect that water derived from rainfall
penetrates/flows into the interface between the coat and contaminants to wash off
contaminants together with water (soil release effect) by imparting the hydrophilicity

to the coat surface. Although the hydrophilicity is imparted when water is present



not preferable in the coating using an isocyanate conmpound. - Aliphatic
hydr ocar bon: n-hexane, n-pentane, n-octane, nonane, decane, undecane,

dodecane or the like. - Alicyclic hydrocarbon: cycl ohexane, tetrarine, or
the like. - Aromatic hydrocarbon: toluene, xylene, solvent naphtha or the
like. - Ester conpound: ethyl acetate, butyl acetate, isoanyl acetate or
the like. - Ketone conmpound: nethyl ethyl ketone, nethyl isobutyl ketone,

cycl ohexaomthe coat sindade, kiee hydrophebisity i dtiillyPimparfd\Whal 1iPidat burface has
ethyl cell l(l)oS 8{)50%&?1%?)5 ?(;[ gon?zictwigh Lvlalt(eer'for a long period of time, Therefore, there is a
problem that it takes a considerably long time to convert the hydrophoblicity of the
coat surface into the hydrophilicity during rainfall , so that the contamination during
rainfall can not be prevented.

Japanese Patent Application No. 6-506632 (International Publication
W094/06870) discloses an anti-contamination coating composition wherein
organosilicate is added in the coating and the coat surface is hydrophilized by the
reaction thereof and, furthermore, a soil release effect is utilized. The organosilicate
forms a silanol group or a siloxane bond by the hydrolysis reaction in the presence of
an acid catalyst, and these silanol group or siloxane bond impart the hydrophilicity to
the coat surface. Taking actual coating on the outside wall of buildings into
consideration, the reaction may be proceed by acidic rain, but it takes a considerably
long period of time after formation of the coat to obtain the hydrophilic surface
enough to sufficiently exert the soil release effect, similar to the above technique.

Japanese Patent Kokai Publication No. 6-145453 discloses a method of mixing
an acrylic silicone resin with organosilicate to obtain a hydrophilic coat. According
to this technique, a large amount of organosilicate is required to impart sufficient
hydrophilicity to the coat. However, when a large amount of organosilicate is added,
the crosslink density of the coat becomes too large and the coat becomes brittle. At
the same time, a large amount of siloxane bonds afe introduced to cause deterioration
of the chemical resistance of the coat, which results in deterioration of the weathering
resistance of the coat as contradiction.

In such way, among coats formed by using conventional anti-contamination
coating, those requiring a long period of time to hydrophilize the surface can cause
rain-striped contamination within a very short period of time after the completion of
the execution of the coating.

Originally, the anti-contamination coating has the effect of causing no
contamination, and users and builders who request the coating expect that effect.

Accordingly, the fact that contamination arises even at the initial stage after formation of



above solvents, an aliphatic hydrocarbon and an alicyclic
ﬁggpgcgrgon correspond to a weak solvent, which is a solvent usgfhgp
(PU-11) and does not have a strong dissolving Capabl!lty.f(lﬁ) her
additives a. The anti-contanination coating conposition of the P'I
invention can be used as a clear coating conposed of only essendland e
conponents such as resin form ng conponent, al koxysilyl conmpound a
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a soil release effect of washing out contaminants because the surface exerts the

hydrophilicity immediately after formation of the coat, not showing hydrophilicity by an

action formed after formation of the coat, such as waterfall, and which is strong but not
~ brittle because of its specific crosslinked structure, and has excellent stain resistance to

oily contamination, good weathering resistance and good coat physical properties.

Another object to be solved by the present invention is to provide a coating
composition, which can improve the interlaminar adhesion (hereinafter referred to as a
“recoating property”) when multi-layer coating is performed on a topcoat layer after
curing a undercoat layer using a reaction curing type polyurethane or polyurethane-
acrylic anti-contamination coating, and effectively prevent blister, crack or lifting
(phenomenon wherein shrinkage occurs on the coat surface as a result of dissolution of
the uncured portion of the undercoat layer by a solvent of the coating of the topcoat
layer because of insufficient curing and adhesion of the coat of the undercoat layer in
case of multiple coating) caused with a lapse of time.

Such an anti-contamination high-durability coating is exclusively a solution
type of an organic solvent. With recent enhancement of the environmental awareness,
there have been used those using a weak solvent as possible. Furthermore, it has been

required to convert into an aqueous cdating.
It is generally considered that, when organosilicate (i.c. alkyl silicate) is added

in the coating, it reacts with water in the air during the formation of the coat, and an

alkoxysilyl group Si-OR is converted into a silanol group Si-OH and alkyl silicates



preferred to treat with a coupling agent on the surface of the powder, and

to add a coupling agent to the coating. . . o
39 P 9% In the anti-contam nation coating conposition of the

present invention, various additives, which can be mxed with the coating,
can be mxed as far as the effect of the

having a silanol group are arranged on the coat surface, thereby exhibiting the

hydrophilicity.

It is assumed that, when using a resin which is only dissolved in a solvent
having high dissolving power, since the coat is certainly hydrophilic and the anti-
contamination effect can also be obtained, such a surface orientation occurs. When
using an urethane resin using a polyol having a solubility parameter of about 6.5 to 9.5,
which is also dissolved or dispersed in a solvent having low dissolving power, there
arise white turbidity of a film and such phenomenon that the anti-contamination is not
obtained. Therefore, there is much room for improvement.

A finishing coating material whose main material layer has rubber elasticity
referred to as a waterproofing multi-layer coating material, which is used in coating
finishing performed in case of a substrate of building structures, civil engineering
structures, etc., has been taken notice and widely used because it has a follow-up
property to crazing (hereinafter referred to as “crack”) of the outside wall of concrete
and an effect for inhibition of penetration of a carbon dioxide gas.

This waterproofing multi-layer coating material is composed of an undercoat
layer, a main material (a continuous layer and a patterned layer, which have rubber
clasticity) and a topcoat material, but the topcoat layer is coated with an elastic coating
followmg the main material layer. When coating finishing is performed on the whole
outside wall including the butt portion (joint portion) between boards joined by using a
sealing material in a dry technique using;:t dry building niaterial represented by
sideboard, extruded plate, etc., an elastic coating capable of following movement of the
sealing material driven portion is used. Furthermore, an elastic coating is often used to
a raw material such as metal, wherein degree of expansion and shrinkage is
comparatively large, and to a substrate whose structural movement is assumed.

However, there is a problem that the coat obtained from these elastic coatings
is generally inferior in resistance to surface contamination to a rigid coat.

Under these circumstances, the present inventors have found that, by mixing a
hydrophilic alkoxysilane compound containing an alkylene oxide chain with an acryllc

silicone resin and an alkyl silicate (organosilicate), as described in Japanese Patent



present invention is not adversely affected. Exanples of the additives
include plasticizers, preservatives, mldewroofing agents, anti-algae
agents, anti-foamng agents, leveling agents, pignment dispersing agents,
anti-settling agents, anti-sag agents, delusterants, diluents, ultraviolet
absorbers, light stabilizers, antioxidants and the like. c. It is possible
to optionally use publicly known additives used in the field of the
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That is, the problems to be solved by the present invention are as follows.

(i) To obtain an anti-contamination coating composition for providing an anti-
contamination coat, which has a soil release effect of washing out contaminants because
the surface exerts the hydrophilicity immediately after formation of the coat, not
showing hydrophilicity by an action formed after formation of the coat, such as rainfall,
etc., and has excellent stain resistance to oily contamination, good weathering resistance
and good coat physical properties.

(ii) To provide a coating composition, which can improve the interlaminar
adhesion (hereinafter referred to as a “recoating property”) when multi-layer coating is
performed, and effectively prevent blister, crack or lifting caused with a lapse of time.

(iii) To provide a coating composition, which has characteristics of the above
items (i) and (ii), and can use a weak solvent which hardly causes environmental
problems.

(iv) To provide a coating composition, which has characteristics of the above
items (i) and (ii), and forms an elastic coat which hardly causes crazing with a lapse of
time.

(v) To provide a coating composition, which exerts the same effect even if the
amount of an expensive silicate compound mixed becomes lower in order to exhibit

excellent soil-release effect immediately after formation of the coat, and also contributes

to reduce the cost.



group-containing acrylic copolyner resin-based anti-contani nation coating
conposi tion described in clains 17 and 18, thereby meking it possible to
secure the long-term storage stability. Speci fic exanpl es of the
dehydrating agent include hydrolytic ester conpound such as net hyl
ortho-formate, ethyl ortho-formate, nethyl ortho-acetate, ethyl ortho-
acetate, nethyltrinethoxysilane, [err] -methacryl oxypropyltrimnmethoxysilane,

vinyl trinethoxysilane or the DISELOSURE OF INWERTHYIN 2 cohol includes | ower
nol ecul ar wei ght al cohol such as net hanol, ethanol or the |iKke.

40 The present inventors have intensively studied to solve contamination
immediately after coating as an object of coating obtained by mixing organolisilicate or a
condensate thereof with an organic coating base. Asa result, the present inventors
have found that coating having very excellent anti-contamination effect immediately
after coating is obtained by mixing a tetraalkoxysilane condensate (C1) or (C2), which is
a condensate of a tetraalkoxysilane with a combination of a short-chain alkyl group and
a long-chain alkyl group in place of the alkyl group, not a tetraalkoxysilane or a simple
condensate thereof, with coating. Thus, the present invention has been accomplished.

The present invention is composed of a-.combination of the following resins and
additives.

(1) A composition which is mainly composed of a combination of a polyurethane-
forming component (PU-I) and (C1).

(2) A composition which is mainly composed of a combination of a polyurethane-
forming component (PU-II) and (C2). This composition is characterized in that a weak
solvent can be used, particularly. '

(3) A composition which is composed of a combination of a polyurethane-
forming component (PU-III) and (C1) and polycaprolactone diol and/or
polycaprolactone polyol as an essential component. This composition forms a coat
having elasticity, particularly.

(4) A composition which is mainly composed of a combination of an acrylic
copolymer resin (AC) and (C1). _

(5) A composition which is mainly composed of a combination of an alkoxysilyl
group-containing acrylic copolymer resin (AS) and (C1).

The present invention will be described in detail hereinafter.

The item (1) is described in claims 1 to 6 and 19.

The invention described in claim 1 is an anti-contamination coat composition
comprising a polyol compound (A1), a polyisocyanate compound (B1) and a
tetraatkoxysilane condensate (hereinafter referred to as an “alkoxysilane condensate” or

an “alkyl silicate condensate”, sometimes), wherein the. polyol compound and
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tetraalkoxysxlane condensate isa tetraalkoxysilanc condensate (C1), which has an
average condensation degree of 4 to 20 and has an alky! group having 1 to 2 carbon
atoms and an alkyl group having 3 to 10 carbon atoms, the alkyl group having 3 to 10
carbon atoms being contained in the amount of 5 to 50% by equivalent based on all
alkyl groups in the condensate.

By adopting such a construction, there can be obtained a coating, which is
extremely superior in effect of preventing contamination immediately after coating to
the case where a hydrophilic alkoxysilane compound alone or its condensate is added,
and which has a soil-release effect and is also superior in stain resistance to oily
contamination, weathering resistance and other coat physical properties.

When the molecular weight of the above polyol is smaller than 5000, the curing
property and durability of the coat is not sufficient. On the other hand, when the

" molecular weight is larger than 80000, the finishing property of the coat is not sufficient.

Considering the change of the other raw materials, the molecular weight is preferably
within the range from 20000 to 60000 because the coat having stable characteristics is
formed. |

When the hydroxyl group value is less than 20 KOH mg/g, the durability and
contamination resistance of the coat are poor. On the other hand, when the hydroxyl
group value exceeds 150 KOH mg/g, the durability and flexibility of the coat are
insufficient. When the hydroxyl group value is within the range from 30 to 100 KOH
mg/g, particularly excellent characteristics can be obtained.

The glass transition point of these polyols is from —10 to 150°C, preferably
from 10 to 100°C. When the glass transition point is lower than -10°C, the
contamination removing property and contamination recovering property are poor. On

the other hand, when the glass transition point is higher than 150°C, the flexibility and
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[ surface finishing is applied (undercoating, etc.), but
?gragfesggcr?:gglﬁgylinited. gIt is suitable for finishing coating
material difined in JIS A 6909 (1995), particularly nulti-|ayer flhlfhlng
coating material, facing nmaterial of heavy finishing coating material.
Moreover, it can be efficiently used as a facing material of a design
coating material such as facing material of various pattern coating I g
mat er i al sdurabitityeart ptser, coat i ng mat erial, multi-design coating mater |ha an
the |ike. The anti-contam nation coating conposition of the
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stated. [Synt helshiesabg%(g g?rlaa%l(oxysilane condensate (C1) is contained in the amount of 1.0
to 40.0 parts by weight, preferably from 2.0 to 30.0 parts by weight, in terms of SiO,
relative to 100 parts by weight of the resin solid content of the polyol (A1).

When' the amount is smaller than 1.0 parts by weight, the hydrophilicity is not
sufficient and, therefore, the contamination resistance is poor. On the other hand,
when the amount exceeds 40.0 parts by weight, problems such as podr appearance of the
cured coat, crack and the like arise. When the amount is from 2.0 to 30.0 parts by
weight, the influence of the material composition is hardly exerted and, therefore, stable
characteristics can be obtained.

The hydrophilic alkoxysilane compound (D) containing an alkylene oxide
chain can be added to the anti-contamination coating composition of the present
invention. Because the hydrophilicity is further imparted to the coat by using in
combination with the alkoxysilane condensate (C1) and excellent effect of preventing
contamination can be obtained. By using it in combination, there can be obtained an
anti-contamination coating composition which is particularly superior in stain resistance
of the coat.

The invention described in claim 2 relates to the anti-contamination coating
composition of claim 1, wherein the above polyol compound (A1) is a solvent-soluble
fluorine-containing copolymer obtained by copolymerizing a fluoroolefin, at least one of
a vinyl ester and a vinyl ether, and a hydroxyl group-containing monomer as an essential
constituent monomer.

By using a polyol containing fluorine as a polyol component constituting a
polyurethane which is a resin component of coating, the long-term weathering resistance

and effect of preventing contamination can be further improved.

In the coating composition of the present invention, it is particularly preferable



41 Synt hesis Exanple 1) Synthesis Exanples of al koxysilane
condensat e (afkgl silicate condensate) ~To 100 parts by weight of
an alkyl silicate raw material such as methyl silicate, etc., a
predeterm ned anmount of al cohols and 0.03 parts of dibutyltin dilaurate as
a catalyst were added. After mixing, the mxture was subjected to the
denet hanol ation reaction at 75[err]C for 8 hours to synthesize

al koxysi | aspect condiithe ayéropHilit alkexysilaPEsthpotat D) having a weight-average
molecular weight of 150 to 3500 and containing an alkylene oxide chain having
repeating units of 2 to 40 in the amount of 0.1 to 20 parts by weight relative to 100 parts
by weight of above polyol compound (A1).

Use of hydrophilic alkoxysilane compound (D) having a hydrophilic
polyélkylene oxide chain further enhances the hydrophilicity of the coat immediately
after coating thereby to effectively prevent the initial contamination,

As the component of anti-contamination coating of the present invention, an
amine compound (E) is also preferably added in amount of 0.02 to 5.0 parts by weight
relative to 100 parts by weight of the polyol compound (Al). By using such an amine

~ compound, in addition to the above anti-contamination effect, the recoating property is
also improved, and blister caused with a lapse of time in case of multi-layer coating,
crack and lifting in case of coating two or more layers can be prevented effectively and,
at the same time stiff coat can be formed. Therefore, there can be obtained an anti-
contamination coat which is remarkably superior in durability.

In spite of the above amine compound, the compound having a tertiary amino
group may be used as a polyol component. The invention described in claim 5 is the
anti-contamination coating composition according to any of claim 1 or 3, characterized
in that the polyol compound contains a tertiary amino group-containing acrylpolyol, or
the invention described in claim 6 relates to the anti-contamination coating composition
according to any of claim 2 or 3, characterized in that the fluorine-containing copolymer
contains a fluorine-containing copolymer having a tertiary amino group. By using such
a polyol, the same effect as that obtained by adding an amine compound can be obtained.
The item (2) is described in claims 9 to 12 and 19.

The present inventors have intehsively studied. As a result, they found that, in
case of the urethane resin coating using a polyol having SP of 6.5 to 9.5, which can be
dissolved and/or dispersed in a solvent having particularly weak dissolving force, the
coating surface can be hydrophilized by mixing the tetraalkoxysilane low condensate
having a specific structure in the coating, thereby making it possible to provide a coat

having good contamination resistance. Thus, the present invention has been completed.



Wth respect to the resulting al koxysilane condensates, the kind and anmpunt
of used al cohols, ester interchange rate, and residual ratio of silica
after calcination at 900[err]C were shown in Table 1, Table 16 and Table
22, respectively. (Synthesis Exanple Il) _ [err] Synthesis Exanple
of polyal kyl ene oxi de chai n-contai ni ng al koxysilane conmpound 1 I'n
a reaction vessel equipped with a heater, a stirrer, a reflux condenser, a
dehydrat or and aThiednvemtionatescr?bedoiardlsind® réatesed QﬁlagﬂecogtMﬁmati%gQOtt
(average-nol ecyl ar wei ght: 200, manufactured by Wko Jppyaku Co., Ltd.),
54. 3 par t* QMRS LHNRNISIAG A eIl cempgund (ADrhavingasolability pachmetas SRof

char gad. &5 K92k Wellhtlve AR icdatWefiisT a0l o RODYD aRga draxtiot i 1 b

! . . N . . . | nd 1-
e it ght - aver age ol eoul ar ner o) el ahantt Soehiebil £ SAIRANT
cont ai ni YVEBELH Palyisegyanate pompasad (B3in m?ﬂ@ﬂﬂa{ ?Qubale?g%ﬂg?ﬂﬁogyg Q?‘ésm t

' ' as . ,
"t wae. aon AR ARLERIBISICR ien bt Condsnests of Frrasoibmssint o by
" PEO- al k vayhig ﬂﬂ@v@@ﬁ@&bﬂiﬁniﬁ'ﬁqn degree of 4 t£10 %1%(?] golﬁﬂ"&ﬁr?;s' ah ﬁﬁ?f@ljoﬁpm

a

pol yal kyl ene oxi de chai n-cont ai ni ng al koxysi
having 1 to 3 carbon atoms and an alkyl group having 4 to 12 carbon atoms, the

alkyl group having 4 to 12 carbon atoms being contained in the amount of 5 to 50%
by equivalent based on :ill alkyl groups in the condensate, and-a hydrophilic

~ alkoxysilane compound (D) having a weight-average molecular weight of 150 to
3500 and containing an alkylene oxide chain having repeating units of 2 to 40,
wherein the tetraalkoxysilane condensate (C2) is contained in the amount of 1.0 to
50.0 parts by weight in term of SiO2 and the hydrophilic alkoxysilane compound (D)
is contained in the solid content of 1.0 to 20 parts by weight, respectively, relative to
100 parts by weight of the resin solid content of the polyol compound (A2).

The invention described in claim 10 is characterized by using the same PU-
II base as the invention described in claim 9, and containing 1.0 to 50.0 parts by
weight of tetraalkoxysilane condensate (C2) and an amine compound (E) in the solid
content of 0.02 to 5.0 parts by weight, respectively, relative to 100 parts by weight of
resin solid content of polyol compound (A2).
When the weight-average molecular weight of A2 is smaller than 5000,

a suitable viscosity as the coating is not obtained so that respective physical
properties of the coat are poor. On the other hand, when it is larger than
150000, the sharpness and gloss of the coat are lowered, unfavorably. When
the hydroxyl group value is smaller than 15 KOH mg/g, the crosslink density is
low so that various physical properties and contamination resistance of the coat
are poor. On the other hand, when it is larger than 100 KOH mg/g, the
crosslink density becomes higher and, therefore, the durability and flexibility

of the coat are insufficient and, at the same time, the surface orientation
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conpound 2 In a reaction vessel equipped with a heater, a stirrer,
a reflux condenser, a dehydrator and a thernoneter, 100 parts of Epolite
40E (average-nol ecul ar wei ght: 170, manufactured by Kyoei-sha Kagaku Co.,
Ltd.) and 63.0 parts of A-1100 (rmanufactured by N ppon Unicar Co., Ltd.) as
an am no group-containing silane were charged, and the m xture was reacted
at 50[err]C for 8 hours to obtain a pale yellow pol yet hyl ene oxi de

42 property of the tetraalkoxysilane condensate (C2) is inhibited, unfavorably.

As the component (A2), those having SP of 6.5 to 9.5 are used. By using
those having such SP, it is possible to be dissolved and/or dispersed in a solvent having
a weak dissolving force referred to  as a weak solvent, thereby to prepare a weak
solvent type coating. As a matter of course, it is possible to use after dissolving in a
strong solvent having a strong dissolving force.

In the urethane resin coating using such a polyol compound (A2), a normal
alkyl silicate has poor compatibility and poor surface orientation property so that the
coat is contaminated. To the contrary, according to the present invention, the
compatibility is good and surface orientation property is excellent and coat is

~ hydrophilized so that a coat having excellent anti-contamination property can be
provided. Furthermore, it is able to provide a coating composition having excellent
various coat performances. _

Furthermore, by adding a hydrophilic alkoxysilane compound (D), the surface
of the coat is hydrophilized in the initial stage so that it is possible to provide an anti-
contamination coating composition which is superior in contamination resistance and
stain resistance.

It is also preferred to provide a composition obtained by adding an amine
compound (E) (claims 10 and 11). 'When an anti-contamination coating composition is
multi-coated, an effect that interlaminar adhesion becomes good is also exerted.

In the coating compositions described in claims 9 to 11, it is suitable that an
aliphatic hydrocarbon is contained in the amount of 50 % by weight or more based on
the whole solvents in the coating compositions. Therefore, lifting does not take place
thereby to be suitable for repair and an influence on the environment can be reduced.

The item (3) is particularly described in claims 7, 8 and 19.

The invention described in claim 7 is characterized by the anti-contamination
coating composition described in claim 1 containing a polyurethane-forming component
(PU-IIT) wherein the polyol compound (A1) is a polyol compound having a glass
transition temperature (Tg) of 15 to 100C and the polyisocyanate compound (B1) has a

concentration of a polyisocyanate group of the solid content of from 3 to 15% by weight,
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[ I ni [ [ - | ecul ar wei ght of
chai n-contai ning coupling agent (2). The weight-average no (
t hi s pol yet hyl ene oxi de chai n-contai ni ng coupling agent was neasured in
terms of GPC. As a result, it was 980 as converted to polystyrene (I n Table

3, it was represented by PEC al koxysilane conpound 2"). (Synt hesi s
Example 111) Synthesis Exanple of alkyl silicate condensates 9 to 14
Synt hesi s Exanple of alkyl silicate condensate 9 To 100 parts by

wei ght _of ki gutjcapioldctotiegiol @ Aoy MRl or@lt o FETIALF Yk Al Nl gt of 1000,

a condensation degree of about a nonvo

( her ei nafmalecyl @mwgbtcpfﬁeﬂa@sﬂoeeand;d hyslrdxytgtoep/v\ame of 30 fo mk@%&%}g' ght of

r ht of dibutylthin dilaura as a

Cat al yst EFIRaindLin thomRobilarTi a0 PerEby matehtrelasics o g pusey wagiiet
f'con 7581_&%# 8 hours to synthesize a

gler?tcgflgqggﬁcgensat%g%f.mgpafy(’l “hg:«g\gar I nterchange rate of this al kyl

i er
silicate condeda&lte@r&semamvéiﬁﬂdn 'a‘gdfthla otﬁﬁb&gﬁuﬁggﬁéqugnn%édehg d"i’tﬁgyl

(s:?: Flcg![ QQ{BEI%FdBﬁ glalm L Incasq_ef)ths&p@tshawgm fenibidity, wheh Tig isldwezat e A,

h f
di but gt e anr‘g{&mﬁ";“‘gp [T iR an i coamition esisince icamor, and | n
Synt hesi shéwaathéringlredistafotHrd 8156 d&eibraftlikY bnthd bhaf BanGONHGTSE & lﬁgl%er

than 100TC, crack-following property of the undercoat disappears, resulting in poor

waterproofing property.

As the polyisocyanate compound (B1), those having a NCO content of 3 to
15 %, and more preferably 8 to 12 %, based on the solid content of 100 % are used.

When the NCO content is less than 3%, it is necessary to mix a large amount of
a polyisocyanate compound, resulting in poor durability of the coat, unfavorably. On
the other hand, when the NCO content is more than 15 %, the coat becomes too hard and,
therefore, the expected elastic coat can not be formed and the waterproofing
performance is not obtained.

Regarding t6 the component of polycaprolactone diol and/or porycaprolactone
triol (G), when the weight-average molecular weight is less than 300, it is not preferable
because of insufficient flexibility of the coat. On the other hand, when it is more than
3000, it is not preferable because finishing feel and workability are not satisfactory.

When the amount of such a component (G) is less than 1 part by weight relative
to 100 parts by weight of the solid content of the component (A1), the flexibility of the
coat is insufficient, unfavorably. When the amount exceeds 20 parts by weight, the
weathering resistance of the coat is lowered.

The tetraalkoxysilane condensate component (C1) having a specific structure,
wherein alkyl groups having 1 to 2 carbon atoms and those having 3 to 10 carbon
atoms coexist, exerts the above effect, thereby obtaining a coating composition capable
of forming an anti-contamination coat, which is superior in elasticity and physical

properties of the coat. The invention described in claim 8 is the anti-contamination
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[ [ i 2 was 11% and
The ester interchange rate of this alkyl silicate condensate
the residual ratio of silica was 50. 3% - Synthesis Exanpl e of al kyl
silicate condensate 11 100 parts by weight of methyl silicate A
38.4 parts by weight of n-hexyl alcohol and 0.03 parts by weight of
dibutyltin dilaurate were mxed in the same manner as that described in
Synthesis Exanple 1 to synthesize an alkyl silicate condensate 3. 206 and
The est ercoaM@wmmsn?nrdalé@lbea it &lhﬁm ?'Wérelﬁ' lHyﬁprﬁ%@%m‘ ,xgs%f}m%?g Wg@,% = k
the resid ratio of silica was
silicate @Sha\@ns aweight-average mOleculaﬂ@clgthSISDyo BS0Wdd htaihgyn Silicate A

0.03 parts b ht of
ai bty ¢ 1 et ROt RO igs A theammount Do i n
Synt hesi 20/paAFBY Weight RIAHR'H 260 patsHY @é@{é of thd 4ot BnfeRl SRS B1501™
" compound (Al).

As descnbed above, the anti-contamination performance immediately after
formatjon of the coat are remarkably improved.
The item (4) is described in claims 13 to 15 and 19.
The invention described in claim 13 is an anti-contamination coating
composition comprising a tetraalkoxysilane condensate (C1) in the amount of 1 to 30
~ parts by weight in term of SiO, relative to 100 parts by weight of the solid content of an
acrylic copolymer resin (AC) which contains an acryiate and/or a methacrylate monomer
and has a glass transition temperature of 0 to 100°C.

By adopting the above construction, the surface is hydrophilized immediately
after formation of the coat and the stain resistance is also excellent. Therefore, there
can be obtained an anti-contamination acrylate resin coating composition, which exerts
a soil-release effect of wash out contaminants and has good physical properties of the
coat.,

The invention described in claim 14 relates to the anti-contamination coating
composition described in claim 13, further comprising the hydrophilic alkoxysilane
compound (D) having a weight-average molecular weight of 150 to 3500 and containing
an alkylene oxide chain having repeating units of 2 to 40 in the solid content of 0.1t020
parts by weight.

By adding a hydrophilic alkoxysilane compound (D), the anti-contamination
type acrylate resin coating composition having better anti-contamination performance in
the initial stage can be obtained.

The item (5) is described in claims 16 to 19.

The invention described in claim 16 relates to an anti-contamination coating
composition comprising a compound (C1) which is a tetraalkoxysilane condensate

having an average condensation degree of 4 to 20 and which has an alkyl group having 1
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The ester interchange rate of this alkyl silicate condensate 4 was 67% and
the residual ratio of silica was 33.4% Synt hesi s Exanpl e of

al kyl silicate condensate 13 100 parts by wei ght of nethyl
silicate A 80.2 parts by weight of n-tridecyl alcohol and 0.03 parts by
wei ght of dibutyltin dilaurate were mxed in the same nanner as that
descrlbed in Synthesis Exanple 1 to synthesize an.al kyl silicate condensate

vas 229 ‘SAPTRATOE tTHFUEHIROR Bl Do 1NaPocd digfs, e A GG PEST® °

Exanpl e dfavitigd/io 10 daklﬁtﬁi #oﬁ@ﬁéiﬁ@é@kﬁnédhn(tﬁ@ hmahﬂmﬂfgrts 50% t%q%h\éldm
cont ai ni ng al koxysi | ane conmpound) - In a reaction vessel equi pped

wi th a hédmsed on all akkyl grenps ia thesgandsnsatsninethe amount of 1.0 to 20.0 parts by weight,
and more preferably 1.0 to 10 parts by weight (claim 17), in term of SiO, relative to 100
parts by weight of the solid content of an alkoxysilyl group-containing acrylic
copolymer resin (AS) which has a group represented by the general formula (chemil.cal‘ '

formula 1)

(Ry) o

(R,0),_ ,—Si-

(wherein R, represents an alkyl group having 1 to 10 carbon atoms; R; represents a
hydrogen atom or a monovalent hydrocarbon group selected from the group consisting

of alkyl, aryl and aralkyl grouﬁs having 1 to 10 carbon atoms; and a represents 0, 1 or 2).

The characteristics of the present invention are as follovs_/s. That is, since the
anti-contamination performance obtained immediately after fonﬁation of the"cbat is
better than that of an anti-contamination coating composition containing a conventional
alkoxysilyl group-containing acrylic copolymer resin and a tetraalkoxysilane, and the
anti-contamination can be obtained by smaller concentration of the alkoxysilyl groups
and smaller amount of the tetraalkoxysilane compound in comparison with the prior art,
an anti-contamination coating composition, which is advantageous in view of the
performance of the coat:and cost, can be obtained. In the portion of the alkyl group of

- the compound (C1), alkyl groups having 1 to 2 carbon atoms and alkyl groups having 3
to 10 carbon atoms coexist so that the compatibility with the component (AS) is
remarkably improved similar to the other case, thereby making it possible to form an
anti-contamination coating composition which is superior in surface orientation property

and physical properties of the coat.
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dehydrator and a thernoneter, 20 parts of Polyethylene Gycol 200

(aver age- nol ecul ar wei ght: 200, manufactured by Wako Junyaku Co., Ltd.),
54.3 parts of Y-9030 (manufactured by N ppon Unicar Co., Ltd.) as an

i socyanat e-containing silane and 0.05 parts of dibutylthin dilaurate were
charged, and the mxture was reacted at 50[err]C for 8 hours to obtain a
pal e yel | ow pol yet hyl ene oxi de chai n-cont ai ni ng al koxysi | ane conpound. The

wei ght - aver age Wolthe ahticonminghatiof codting qaipmithon dneribed declahfile or 17,

cont ai ni ng .al k i | ang conpound was nmeasured in ternms of polystyrene by
gel perrregt'f’ Bﬁ%mﬁﬁ{ﬁwh&@ﬁwdéhéh&ﬂm'&alﬂ‘@*ﬁﬂlﬂedcompaenf bednga As a

Compar bt R ARSHhgR Sy ARHES befent Br PSD YE3oHOR0 ool A kadsBe ks (o

are as fothainchaving repeatinglinitS 68210 40 inothe solid texen€6X0.1 8030 phris g Exanpl es
are shown in Table 3, whereas the fornul ati ons of test coatings O0f the.

Conparat i V’é'g’}i-arrpl es are shown in Table 4. Characteristi ]?S ofI pol yol s and
fluorine-contai Qi conpl rs, which are used i.n these r, ation are
sunmari zed in Tgirﬁgarztf’%ﬁég? oAy Een @'&%‘Bﬂwg otgkfoc‘H"PPQ_ '%ﬂﬂ!%&i’
descri bedsufficienbh@ditidn@pféctiednSnét BeSHtainedO! Wﬂeﬂrlf Q{cﬁ@dﬁt 30,7R¢  Of

hexanet hyl ene diisocyanate and the NCO content of the liquid is 23.1% by

wei ght . ( Exmplikitity withghe tesiiCompponeritaadBxateprestst@ndemf 169 cured coat arehe t est
results O];lofasu(fggelllé | )-based anti-contam nati on coating are descri bed

As described above, the present invention is characterized by using an
~ alkoxysilane condensate (C1) or (C2), the substituted alkyl group varies depending

on (C1) or (C2) and its preferable maximal addition amount varies. This is
because the compatibility and physical properties imparted to the cured coat vary
depending on the objective resin component. The optimum combination and the
optimum addition amount are decided according to the resin on the basis of the test.

It is particularly preferred that the alkylene oxide chain of the above
hydrophilic alkoxysilane compound (D) is an ethylene oxide chain because high
hydrophilicity can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing a shape of an aluminum plate used
for evaluation of the rain-striped contamination resistance of the coat.

a: Vertical surface during exposure

b: Top surface during exposure.

a: Folding angle (135° )

BEST MODE FOR CARRYING OUT THE INVENTION
The following embodiments further illustrate the present invention in detail.
The raw compounds used in the anti-contamination coating composition of

the present invention are as follows.

(i) Polyurethane-forming material (PU-I, PU-II, PU-III)
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44 herei nafter. El astic coating conpositions are prepared
using raw materials shown in Table 8 according to the fornulation shown in
Tables 9 and 10. Nanely, 80 parts by weight of rutile titanium oxide was
m xed relative to 200 parts by weight of polyol (100 parts by weight in a
solid content) and the m xture was stirred sufficiently. Subsequently, 3
(i-1) Polyol compound (A1)
The polyol in the present invention means a polyol which is generally used in
the polyurethane technical filed, particularly technical field of polyurethane resin
coating, and can be a coat-forming element in the anti-contamination coat formed from
an anti-contamination coating composition by mixing with a polyisocyanate compound
as a curing agent, followed by the reaction.
Such a polyol includes polyether polyol, polyester polyol, acrylic polyol or the
like. The respective polybls are shown below.
@ Polyether polyol
Examples of the polyether polyol include polyols obtained by adding one or
more kinds of propylene oxide, ethylene oxide, butylene oxide, styrene oxide and the
like to one or more kinds of polyhydric alcohols such as ethylene glycol, diethylene
glycol, propylene glycol, dipropylene glycol, glycerin, trimethylolpropane,
pentaerythritol, glucose, sorbitol, sucrose and the like; and polyoxytetramethylene
polyols obtained by adding tetrahydrofuran to the above polyhydric alcohol by ring
opening polymerization.
@ Polyester polyol
Examples of the polyester polyol include polyols, for example, condensed
polymers of one or more kinds of low-molecular weight of polyhydric alcohols such as
ethylene glycol, propylene glycol, butane diol, pentane diol, hexane diol, cyclohexane
dimethanol, glyceline, trimethylol propane, pentaerythlytol and the like and one or more
kinds of glutalic acid, adipic acid, pimelic acid, suberic acid, sebacic acid,telephthalic
acid, isophthalic acid, dimer acid, hydrogenated dimer acid, or other low-molecular
weight of dicarboxylic acids or oligomer acids etc.; and ring opening polymers of ring
opening esters such as propiolactone, caprolactone, valerolactone and the like.
@ Acrylic polyol
Acrylic polyol is obtained by copolymerizing a monomer having a hydroxyl
group with an acrylic monomer and, if necessary, other monomers. Those having a

hydroxy! group can be used without being specifically limited.
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parts by wei ght of caprol actonediol and 10.7 parts by wei ght of

al koxysil ane conpound 1 (5 parts by weight in termof SiJerr]) | were
added to the m xture and then 66.7 parts by weight (m xed in NCO CH

equi valent ratio of 1.0) of isocyanate 1 was added and the m xture was
stirred to be a elastic coating conposition. Wathering resistance test,
heating/ cooling repeating test, and rain-striped contam nation resistance

test were  carrE@tnfl of thé mORHRECTviG 4 fydithy ERIBIAAhd T RifWRL € 17 to 25)

Using raw materials shown In tron was carrred out with

respect to the #hydwuyatkybestersdf daplicarid or an Hydroxyalgsl edtergofmetindrglie8, a
pi gment was previously dispersed in a polyol 3, and then other conponents
ver e addeacigdd thydroayeshyl a@oéate,rﬂb-hydmnsbpy'l@nrylates‘!pM¢w;qul QCE)élathBes 31 to
38, Conpajative Exanple 26 to 33) Anmong (PU-11)-based coati ngs,
regar di ng{‘Y‘i\’@xﬁ}% AEyte, Arhydroxyhutyhacrylpte, 8 diydroxypensw acridate,aad dheolikes i n

Examples 31 to 3 r.ahi 2qQ 3 ing raw

mat eri al s shown 7|§n abl e Cg{l%%glé’gé%ﬁ% ?%ﬁwgirl?&}cppglasgﬂ}as\ﬁlljf 1 espect to
t he for mutrihétBylolprophadbmi the 1ike; andse of the Exanples, and the fornul ation of
Tabl e 19 in case of the Conparative Exanples. The evaluation results are

shown i n Tabl es- Nemethylolerylapnide, N-swthylelmetaerytdmide.ralyl alootwlls arichertikes.

Regat di ng Exabce s G b SEHS SRSl SRR S oo RREET Siln b B! YO 1. and

hydroxyl group-containing monomer include the followings:

-acrylic monomers: methyl acrylate, ethyl acrylate, n-propyl acrylate, isopropyl
acrylate, n-butyl acrylate, isobutyl acrylate, t-butyl acrylate, 2-ethylhexyl acrylate,
methyl methacrylate, ethyl methacrylate, n-propyl methacrylate, isopropyl methacrylate,
n-butyl methacrylate, isobutyl methacrylate, t-butyl methacrylate, n-hexyl methacrylate,
n-octyl methacrylate, n-dodecyl methacrylate, lauryl methacrylate and the like; and

- other monomers: styrene, vinyl acetate, acrylonitrile, acrylic acid, methacrylic
acid, maleic acid, itaconic acid, acrylamide, glycidyl methacrylate, VeoVa, vinyl
chloride, vinylidene chloride and the like.

Among the above monomers, use of methyl aclylate, ethyl acrylate, butyl
acrylate, 2-ethylhexyl methacrylate, methyl acrylate, ethyl methacrylate, butyl
methacrylate, lauryl methacrylate, acrylic acid, methacrylic acid, styrene, acrylamide,
vinyl acetate and the like are particularly preferable.

@ Other polyols

In addition, phenol resin polyol, epoxy polyol, polybutadiene polyol,
polyisoprene polyol, polyester-polyether polyol, polymer polyol, which is obtained by
vinyl addition or dispersion of polymers of acrylonitrile and styrene, urea-dispersed
polyol and carbonate polyol can be used as the polyol of the present invention.

Among them, acrylic polyol is preferably used when the weathering resistance
of the anti-contamination coat formed from the composition of the present invention is

taken in consideration,
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added to prepare a coating conpositions, respectively. (Exanples 39 to 44,
Conparative Exanple 34 to 41) Exanpl es of the (AC) -based coating
are as foll ows. Using raw materials shown in Table 23, enanel
coatings of Exanples 39 to 44 and Conparative Exanples 34 to 41 were
prepared according to the fornulations in Table 24. The preparation nethod
Is as foll ows. 45

® Fluorine-containing copolymer

The fluorine-containing copolymer in the present invention refers to those
obtained by copolymerizing fluoroolefin, at least one of vinyl ester and vinyl ether, and
a hydroxyl group-containing monomer as an essential constitutent component. The
fluoroolefin, vinyl ester, and vinyl ether include the following compounds.
®-a Fluoroolefin

Preferred examples of the fluoroolefin used in the present invention include
perfluoroolefins such as tetrafluoroethylene, chlorotrifluoroethylene,
hexafluoropropylene and the like; vinyl fluoride and dvinylidene fluoride.
®-b Vinyl ester

As a vinyl ester to be copolymerized with the above fluoroolefin in the present
invention, commercially available ones can be generally used, but Veova-9 and Veova-
10 (manufactured by Shell Chemical Co.) are preferable in view of the price and
characteristics. In addition, vinyl acetate, vinyl propionate, vinyl butyrate and vinyl
pivalate can be used.
®:-c Vinyl ether |

Examples of the vinyl ether used in the present invention include alkyl vinyl
ethers, monomers having a glycidy! group, such as glycidyl vinyl ethers and the like.
Monomers carboxylated by reacting hydroxyvinyl ether with anhydrous dibasic acid
may also be used. Furthermore, a monomer such as tetrafluoro vinyl ether and vinyl

N ether having an amino group, can also be used.  Vinyl ether having two or more vinyl

groups can be optionally used.
®-d Hydroxyl group-containing monomer

As the monomer to be copolymerized to impart a hydroxyl group to a fluorine-
containing polymer, the monomers exemplified in the section of the above acrylic
polyol can be used.
®-¢ Optional copolymerizable monomers

In addition to the above essential components, the monomers exemplified in

the section of above acrylic polyol can be used as an optional copolymerizable monomer.

18



< for preparation of coating> 100 parts by wei ght of the solid
cgﬁtgg? of vgrigus acrylic resins was unifornly kneaded with 80 parts by
wei ght of a pignent and various silicates or al koxysilane condensates merg
added in the proportion shown in Table 3. Furthernore, a polyalkylene SXI e
chai n-cont ai ni ng al koxysi | ane conpound or pol yethyl ene glycol was m xe

(not m xed in case of Conparative Exanples 34, 35, 38 and 39) to prepare

[ I ' 1 : ' 2. are those ohtained by using
hormal o1 1] cat oo ege o uBrACcorkBfin W50tk Bt Bl BOHEPE9 PaS: ny an

al koxysi | @frthe bysdroxyl group mayche sty ddyit 50 saHy R dihsR a)‘éiaaajfer hength of 3

to 10. (Examples 45 to 51, Conparative Exanples 42 to 47)
Regar di Elgpq?ﬁger-llg fqrmed. ngfoé%o"ﬁ’é thg flpering-eontainiag ipolynfen may betisethaftea!  t est

[ ; : 1 Tabl e. 26 and, t hose of the Conparative
Eeampl o0 oo R SACE el BN LR 0 0y Sat i A st T,
gr oup- corpodyastengolyokigsih@ané theiliken resin, "Zenrac" (manufactured by "
Kanegaf uchi Chepical |Industries, Co., Ltd.)(averag_e m?l ecul ar wei gt - 00
15000, gl ass tr‘g;né‘F flugring-eontaining eppolymer efithg Mresent snventiod (Ah),ahodeent : 50%

was used.patlig aeﬁ{ﬁﬁﬁé%{'e?&erlﬁ&%l}lgr weight of 3000 to 30000, a fluorine content of 10 to
30 % by weight, a hydroxyl group value of 30 to 100 KOH mg/g and a glass transition
temperature of 0 to 70 “C, which is soluble in solvent, is preferably used.

When the number average molecular weight is smaller than 3000, the reactivity

- with a curing agent is poor and various physical properties of the coat are poor. On the
other hand, when it is larger than 30,000, the compatibility with a polyalkyleneoxide
chain-containing hydrophilic alkoxysilane compound or a tetraélkoxysilane condensate
are poor, unfavorably.

When the fluorine content is smaller than 10 % by weight, the weathering
resistance of the resulting coat is insufficient. On the other hand, when it is larger than
30 % by weight, the curing property and flexibility of the coat are poor and high gloss
value cannot be obtained, unfavorably.

On the other hand, when the hydroxyl group value is smaller than 30 KOH
mg/g, the physical properties of the coat and contamination resistance are poor because
of low crosslink density. On the other hand, when it is larger than 100 KOH mg/g, the
durability is lowered because shrinkage upon curing by the crosslinking reaction
becomes larger.

In addition, when the glass transition temperature is lower than 0%C, the surface
hardness is insufficient to cause physical adhesion of contaminants so that eternal
contamination, which can not be washed, is formed. On the other hand, when it is
higher than 70°C, it is not preferred because the flexibility of the coat is poor and crack
occurs with a lapse of time,

(i-2) Polyol compounds (A2)
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[ [ [ The coat was eval uated by
mrari zed in Table 28. [Eval uati on] ,
?Lg igthod descri bed bel ow. (1) Measur enent of contact.anglelTPe ¢ 150
resul ting coating conposition was sprai-coate? 28 ?gr?iﬁrlgug}gpgrg g
75 "Tm x 0.8 mmin a dry filmthickness o
gghéle. The resulting sanple was dried and aged for 7 days at thehstanda{g
condition, and then a contact angle was neasured. Subsequently, the sanp

wa [ [ ' H;Iﬁﬂ : . he, sanpl e was dried for 18
s di pped i n dEhe&H e isf n dlEk%We 2 d érs for
hour s, IOfl?md then the contact ang e%as rregsﬂgga. el%’i“sa%éar"é}??‘&fobfmbh ppi ng

in dei oni $%theyeandre dlassifisd limtatwo alasses) thbsbeimy didB1Veaus § dISIVIERER dt ty \évnéce,

contact . angl.e was neasured four  tines by usi ng
22ﬁt yc]? naéﬁglf%l aﬂgi&‘{ﬁ Pﬁ‘gg disprrsed ?Feﬁﬂﬁrh%%mo@ﬂlagcm@mm?f ?ﬁt??glte:ﬂiﬁam%gue Cgha
Ltd. In tiaiag DEAD typ®) ptyol! 2 nfall conditions are a ,
used rain_is b@& | 46
@ Dissolving type polyols

The dissdlving type polyol is that capable of dissolving in a non-aqueous
solvent, and specifically polyol having two or more hydroxyl groups in the molecule,
and examples thereof include alkyd polyol, acrylic polyol, acrylated alkyd polyol,
polyester polyol or polybutadiene oligomer and the like.

The form of the polyol, which is suitable to be dissolved in the non-aqueous
solvent and has SP of 6.5 to 9.5, include alkyd polyol having an oil length of not less
than 40%, alkyd polyol containing a raw material having high affinity for a solvent such
as p-t-butyl benzoate, and acrylic polyol containing raw materials having high affinity
for a solvent having weak dissolving force, such as isobutyl methacrylate, 2-ethylhexyl
methacrylate or the like.

@ NAD type polyol

The NAD type polyol is dispersed as a resin particle in a non-aqueous solvent,
and has a resin portion, which is soluble in the non-aqueous solvent, and a resin portion,
which is insoluble in the non-aqueous solvent.

_ The resin portion, which is soluble in the non-aqueous solvent, is that having a

- solubility of not less than 99.0 % by weight.  This solubility varies depending on the
kind of the non-aqueous solvent so that the resin portion may be those, which are
soluble in the non-aqueous solvent to be dispersed finally.

To the contrary, the resin portion, which is insoluble in the non-aqueous
solvent may be those, which are hardly dissolved in the non-aqueous solvent or slightly
soluble in a very small amount (e-g. having solubility is less than 1.0% by weight).

This also varies depending on the kind of the non-aqueous solvent so that those, which
are hardly dissolved in the hon-aqueous solvent to be dispersed finally, are used.

Specific examples thereof include NAD type polyo ip an acrylic polyol is

used as the resin portion capable of dissolvi
%& wheven
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— : : . : : ¢ A
not acidic rain but rain of normal pH (2) Anti-contam nation tes

SK#1000 primer (epoxy resin priner, product nmanufactured by SK Kaken Co.,
Ltd.) was spray-coated on an alum numplate of 300 mmx 150 mm x 3.0 nmin
dry filmthickness of 30 [err]m and the plate was dried for 8 hours at

[ [ Ition was
standard state. Subsequently, the resulting coating conposi _
spray-coated on an alum num pl ate, on which the above prinmer was coated, in

Standard state rarepeant Seal RaORE kil & VBD SpeilapBanthotur o of
e Sarpl welabnear it e iathertmshesaipaindagyee facing n Lhe soutnern
E' rection at | b&g &%Icogllpg%lént %%)I,( ?ho];g hav?xrllg SP of 6.5 t0 9.5 are used. By using

those having such SP, it is possible to be dissolved and/or dispersed in a solvent having

weak solubility, which is referred to as a weak solvent, and a weak solvent type coating

can be provided. As a matter of course, the component can also be used after

dissolving in a strong solvent having strong dissolving force.

(i-3) Polyisocyanate compound

@ Polyisocyanate compound (B-1)

In the present invention, an anti-contamination coat is formed by mixing a
polyisocyanate compound, followed by curing by crosslinking. The polyisocyanate
compound (B1) used in (PU-1) or (PU-III) include the followings:

polyisocyanate compounds obtained by allophanation, burettization,
dimerization (urethidionation), trimerization (isocyanuration), adductation or
carbodiimide reaction of isocyanate monomers such as toluene diisocyanate (TDI), 4,4-
diphenylmethane diisocyanate (pure-MDI), polymeric MDI, xylylene diisocyanaie (XDI),
hexamethylene diisocyanate (HMDI), isophorone diisocyanate (IPDI), hydrogenated
XDI, hydrogenated MDI and the like, and mixtures thereof,

It is preferred to use aliphatic or alicyclic polyisocyanates or mixtures thereof
considering yellowing of the formed coat.

Similar to the polyurethane resin coating which is generally used, the coating
composition of the present invention is preferably a two component type coating
comprising a component having a NCO group and a component having a hydroxyl
group, and these plural components are mixed in a predetermined amount just before
use.

Furthermore, these polyisocyanate can be used in the form of a blocked
isocyanate using a blocking agent such as alcohols, phenols, € -caprolactums, oximes,
activated methylene compounds. It is preferable to use these polyisocyanates as a
solution of a solvent containing no activated hydrogen.

In case of using the above blocked isocyanate compounds, the respective
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val ue) was nmeasured at initial stage, after 1 nonth, after 3 nonths, after
6 nonths and after 1 year, respectively, and the anti-contam nation test
was eval uated. The A L value was neasured by using a TC 1800 type
color-difference neter (manufactured by Tokyo Denshoku, Co., Ltd.). The
smal | er the absolute value of AL value, the smaller the change in
brightness, resulting in coating having excellent anti-contam nation

property. . (m DS ) : l.nat | AQ] I num

Dl ate of onsas L8 el chRgRASh G oiolifch SPAGTRA BT ST
gi ve a plaegaticige.e X Wit tifls ofdpRkagetypes coating iscusedyNOOan be piudacsd it e f or :
exposure (convex face), the sanme priner coating as that applied on the

ant i - contlaaninge blosking ggent syith heating, €8, afiericeatiag pndyther ceatingan be §10ssry

conpositi re cagri I | e ) me
conditi or}?rp(cg&%'ﬁgfr%é'a @glﬁ%:&ésef g%éﬁ?gfgtsﬁ g%fg%\gﬁﬁlcs)g# ine‘%%%rslggénl\%\%{s% tg'gr ri ed out
by pl aci ngadtioa of af iotyandte ghdftiydesyli pupexposure, a | ong side formed
after bending of said sanple being in a vertical state, facing in the

sout her n di r ectTherpodyisdcyanategompounds (B2 idascribed invelpimst7 andS arepseddiyt ri ed out
by vi sual | bserving.the presence ar absence of I N- Lped . ...

cont ant neACIoSHOE BEe B ine medRSrRLon 0L PR PRI ER Y ot ip 19, 458 welshtdp |
mont h,  afdofill c3nteRY¥rdia thedbo9é clmpdupdds and after 1 year. The results are

eval uated by the foll ow ng. No rain-striped contam nation i s observed.
In the system containing (PU-1), (PU-III) as the base, mixing of these

polyisocyanates, polyol compounds and fluorine-containing copolymers is carried out in

~ the proportion of 0.6 to 1.4, more preferable 0.8 to 1.2 in terms of a NCO/OH equivalent
ratio (equivalent ratio of isocyanate group to hydroxyl group). When the NCO/OH
equivalent ratio is smaller than the lower limit of the above range, the curing properties
and durability of the coat are lowered and, at the same time, the so-called contamination
recovery, i.e. effect of washing out contamination is lowered and the stain resistance
become insufficient. To the contrary, when the NCO/OH equivalent ratio exceeds the
above range, excess NCO is reacted with water to evolve CO; and bubbles are formed in
the coat. Therefore, the finish feeling is lowered or initial dryness is deteriorated so
that the initial anti-contamination performance is lowered. Within the range of 0.8 to 1.2,
a stable coat can be obtained even if a change in kind of the used material and variation
in rots arise. Therefore, the coating described in claim 8 shows good elasticity.
@ Polyisocyanate compound (B2)
As the isocyanate compound (B2) used in the (PU-II)-based coating composition
described in claims 9 to 12, those referred to as an isocyanate curing agent are generally
suitable and an anti-contamination coat is formed by crosslinking curing.

Such a curing agent include Barnoc DN-990, Barnoc DN-991, Barnoc DN-
992 (manufactured by Dainippon Ink Chemical Industries, Co., Ltd.), Duranate TSA
(manufactured by Asahikasei industries, Co., Ltd.), Takenate D-177 N (manufactured by
Takeda Chemical industries, Co., Ltd.), Desmodule Z-4270 (manufactured by
Sumitomo Beyer Urethane Co., Ltd.) or the like. These curing agent can be suitably
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47 [err] : Trace of rain-striped contam nation is observed:
slightly. [err] : Trace of rain-striped contam nation is observed.

used because they are also soluble in a solvent having weak solubility.

It is also possible to use those obtained by allophanation, burettion,
dimerization (urethidionation), trimerization (isocyanuration), adduction and
carbodiimidation reactions of isocyanate monomers such as toluene diisocyanate (TDI),
4,4-diphenylmethane diisocyanate (pure-MDI), polymeric MD], xylylene diisocyanate
(XDI), hexamethylene diisocyanate (HMDY), isophorone diisocyanate (IPDI),
hydrogenated XDI, hydrogenated MDI and the like, and mixtures thereof after
dissolving in a solvent having strong dissolving force. 1t is also suitable to use (PU-ID)
base after dissolving in a weak solvent, similar to the polyol compound.

In the system of (PU-I)described in claims 9 to 12, the NCO/OH equivalent
ratio is preferably within the range from 0.7 to 2.0, and more preferably from 0.9 to 1.4.
The reason is the same as that in case of (PU-I).

(ii) Tetraalkoxysilane condensates (C1), (C2)

The tetraalkoxysilane condensate (C1) used in the present invention is a
tetraalcoxysilane condensate having an average condensation degree of 4 to 20, and the
condensate is characterized by having an alkyl group having 1 to 2 carbon atoms and an
alkyl group having 3 to 10 carbon atoms, the proportion of the alkyl group having 3 to
10 carboﬁ atoms being from 5 to 50 equivalent % based on the total alkyl group in the
condensate. Furthermore, the tetraalkoxysilane condensate (C2) is a tetraalkoxysilane
condensate having an average condensation degree of 4 to 20, and the condensate the -
condensate is characterized by having an alkyl group having 1 to 3 carbon atoms and an
alkyl group having 4 to 12 carbon atoms, the proportion of the alkyl group having 4 to
12 carbon atoms being from 5 to 50 equivalent % based on the total alkyl group in the
condensate.,

Regarding to above-mentioned condensates, those having high condensation
degree (those having average condensation degree of more than 20) and those having
high molecular weight are not preferred because it is difficult to produce them and
handling of them is inconvenient due to an increase in viscosity. To the contrary, those
having an average condensation degree of not more than 3 and low molecular weight are

not preferred because the volatility becomes higher and the handling is inconvenient.
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X : Severe trace of rain-striped contam nation is observed. (4) “Stain
resi stance test A coat conposed of a primer (30 [err]m and a coating (40
[err]m was formed on an alum numplate of 150 x 70 x 0.8 nmin the sane
manner as evaluation (3) and (4) to obtain a sanple. The resulting sanple
was aged for 7 days at the standard condition and 15% by wei ght of a carbon
bl ack wat er-di spersed paste |iquid was dropped on the coat surface so that

a drop of a di aWhe®theQlortish dithetlylBbabs BE aﬁ:%ﬁ?e}ﬁ%g ﬁs{@g}r cpmpesed_ 5400

anti-contam nation test according to staln resi _
(1990) 8. afen alkyh grouptofid te 2reptbenwtmmefalkyhgrbup hasihg i do Badon atoms in the

TR AR el ol Utk oo e o
v sy e ol RRa. | RGP O A A A "
cont am nalQ ebansatorhs,ét beedmes diffiedlyto cause hydrolysis and the anti-contamination
effect becomes poor, unsatisfactory. When the alkyl group having 11 or more carbon
atoms (13 or more carbon atoms in the case of (C2))exists, the contamination
resistance is lowered, unfavorably. The larger the number of carbon atoms of the alkyl
group is, the lower a tendency to cause the above hydrolysis reaction becomes so that
existence of only an alkyl group having large number of carbon atoms is unfavorable.
~ The alkoxysilane condensates (C1), (C2) of the present invention can be
prepared by the method described in the following O, @ using at least one
tetraalkoxysilane as the raw material, but the method is not limited thereto.
Consequently,. it is preferred that the resulting condensate contains from 5 to 50
equivalent % of the alkyl group having 3 to 10 carbon atoms (alkyl group having 4 to 12
carbon atoms in case of (C2)) and has a weight-average molecular weight of 250 to
3500. (C1)and (C2) are selected by testing characteristics of resin bases and the
compatibility with resin bases. |
({i-®D) Method of condensing a tetraalkoxysilane having one and more kinds of alkyl
groups having 1 or 2 carbon atoms (alkyl group having 1 to 3 carbon atoms in case of
(C2)) and a tetraalkoxysilane having one or more kinds of aklyl groups having 3 or 10
carbon atoms (alkyl group having 4 to 12 carbon atoms in case of (C2)),0ra
tetraalkoxysilane having one or more kinds of alkyl groups having 1 or 2 carbon atoms
(alkyl group having 1 to 3 carbon atoms in the case of (C2)) and a tetraalkoxysilane
having one or more kinds of alkyl groups having 3 or 10 carbon atoms (alky! group
having 4 to 12 carbon atoms in the case of (C2)) as the raw material.
Specific examples of the hydrophilic alkoxysilane compound containing an
alkyl group having 3 to 10 carbon atoms (alkyl group having 1 to 3 carbon atoms in case
of (C2)) used as the raw material for preparing the tetraalkoxysilane condensate of the

present invention include condensates such as monobutoxytrimethoxysilane,
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: m nation is observed. X : Severe trace of _
Egg{gninlgﬁgﬁ ?2 gggg?ved. (5) Recoating test The abovg gK#10?2 Silner
was spray-coated on an al umi numplate of 150 nmXx 70 nm X - nn;t sta%dard
filmthickness of 30 [err]mand the plate was dried for 8 Furs L standa
state. The test coating was spray-coated on_fou¥ a Eg1ﬂgurg ]
in dry filmthickness of 25 [err]m aged and then dried for ,

. ; i , the same test coating
day, 3 d@mwimhowgm%b§%e¥foﬂﬁ§§@@%M ot al

was spray-coated thereon in a dr ness of 25 [err]m e.g.

filmthidR xQxytrimethexysilane; dibutoxadiethmxgsilant gnd the like (in chE‘off(eQ)dJI ting

d the adhesi On was
sanpl e . radays, at .the, standard state and t %0
evg}o uat \é\ﬁﬁ%c g&&%ﬁ%m{e fio ¥§:'}a3§és Qpittedl @nd d@‘iecf)ﬂéﬂmﬂ!@ws:}azg ddnDbeased))0 (1990)
8.8.1). butare not limited thereto.

The tetraalkoxysilanes having 1 or 2 carbon atoms include tetramethoxysilane,
tetraethoxysilane and the like (monopropoxytrimethoxysilane can be used in case of
(C2)).

({i-®) Method of condensing one or more tetraalkoxysilanes so that the average
condensation degree becomes 4 to 20 by using a publicly known method to obtain a
condensate (component (a)) and performing the ester interchange reaction between the
condensate and an alcohol having an alkyl group which is different from that of an
alkoxysilane as the raw material.

It can be also be performed by the method of ester-interchanging about 5 to
50 % of an alkyl group portion of the component (a) by using an alcohol (component
(b)) containing an alkyl group having 3 to 10 carbon atoms (alkyl group having 4 to 12
carbon atoms in case of (C2)).

Specific examples of the component (2) include condensates of
tetramethylsilicate, tetraethylsilicate and the like.

It is preferred that the average condensation degree is from 4 to 20 and the
weight-average molecular weight is about from 500 to 3500. When the average
condensation degree is too large or too small, the handling becomes inconvenient,
unfavorably.

Specific examples of the component (b) include n-propyl alcohol (excluded in
case of (C2)), n-butyl alcohol, n-amyl alcohol, n-hexyl alcohol, n-heptyl alcohol, n-octyl
alcohol, n-nonyl alcohol, n-decyl alcohol and the like (dodecy! alcohol also can be used
in case of (C2)), and the component (b) may be alcohols having a branched carbon chain,

When the component (a) is ester-interchanged with the component (b), all alkyl
groups (R5) of the component (a) are not ester-interchanged with the alkyl groups (R6)
of the component (b), but about 5 to 50% of all alkyl groups of the component (@)is

ester-interchanged.
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The evaluation results are represented by the score shown in Table 5. (6)
Lifting test (Test coatings 1 and 3) A white coating conposition ;
of fornulation of Exanple 23 was diluted (outer percentage, diluted by 30 %
by weight) by adding 100 parts by weight of xylene, and the dil uted
solution was mxed and stirred to obtain a white test coating 1 for spray
coati ng. At that time, the content of the allphatlc hydr ocar bon

sol vent in all "B m&m&@&u@?%ﬁﬁfoqﬂtéﬂ? z},c\léusted with an Jnﬂerage condensation = 2
test Coatclleré?ee%f ftl?ercogn(;)%ixér?t%a)?but it is poss1ble to prepare those, wherein the
contamination resistance of the coat is excellent, by ester interchange of about 5 to 50 %
of all alkyl groups of the component (a). The lower this ester interchange ratio, the
more the contamination resistance is lowered. When the ester interchange ratio
becomes higher, the hydrolysis reaction hardly arises and the coat is hardly
hydrophilized. Therefore, the stain resistance is liable to be lowered.
The above tetraalko'xysilané condensate (C1) is contained in the amount of 1.0
to 40.0 parts by weight, and preferably 2.0 to 30.0 parts by weight in term of SiO,
relative to 100 parts by weight of the solid content of the polyol compound or fluorine-
containing copolymer.
The reason is as follows. That is, when the amount is less than 1.0% by
weight, the hydrophilicity of the coat is not sufficient and, therefore, the contamination
resistance is poor. On the other hand, when the amount exceeds 40.0 parts by weight,
there arise problems such as deterioration of appearance of the cured coat and crack.
When it is contained in the amount of 2.0 to 30.0 parts by weight, an influence of the
composition of the material is small and stabfe characteristics can be obtained.

The value in term of SiO, in the present invention means a weight obtained in
the case that all of Si contained in the above alkoxysilanes are converted into SiO,.
Actual calculation was performed by measuring a residual amount (% by weight) of
silica (8iO;), which is obtained by completely hydrolyzing the compound having a Si-O _
bind, such as alkoxysilane and silicate, followed by calcination at 900°C, and calculating
by the following equation:

[Value in term of SiO,] = [X] x [Residual amount of silica)
where [X] is an amount of an alkoxysilane condensate added.
| (iii) Alkylene oxide chain-containing hydrophilic alkoxysilane compound (D)

To the anti-contamination composition of the present invention, a hydrophilic
alkoxysilane compound containing an alkylene oxide chain may be added. This is
because the coat becomes more hydrophilious and excellent effect of contamination

resistance is obtained by using in combination with the alkoxysilane condensate (C1).
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(Test coatings 2 and 4) A white coating conposition of fornulation
of Exanple 23 was further diluted (outer percentage, diluted by 30% by

wei ght) by adding 100 parts by weight of LAWS (Mneral spirit manufactured
by Shell petroleumoil Co., Ltd.), and the diluted solution was m xed and
stirred to obtain a white test coating 2 for spray coating. At the
time, content ratio of aliphatic hydrocarbon solvent in all solvents was

68% by weMgttover, by usm% in e%niﬂlha'%foln}’lt 1sap<fs§iﬁie t6 %Bfaiﬂ‘& fnt{ %%@Ri?n%d]l&p of Exanple

31 was prepared. <Tes hod> On tvio slate plates o X 300mm x 4
m a M I%tlwmmosﬂgn(wﬂuduisacpmmdn BtainSisibtakeerof teocaat.Lt d. ; one |iquid

in se ated I n sired anopunt of 0.2 Kg/nferr],
:ﬁgx¥h;ezl at esa%r}@d’fﬂpﬁg pﬂﬁlﬁg‘yﬁl %88?‘“8?“@(&3(!%? gomapeyind havingg repeaiggacryl i c
col or ( majhKf Fah Wl n@bx% atteast dne%iko %ﬁng} | d solvent type acrylic

resin topcoat) was spray-coated i n a desi red of 0.3 Kg/nferr], and

the plates werdndgpadpéanngﬁmﬂaf/ﬂlealkmmﬁtﬂfecgr Jﬂt&nddﬂdeﬁﬁf&iib&l f6ms as an
ove test coatings. 4 were spray-coated in a

glegl ?ggt %ﬁhﬂlﬁgpnqugoq@/fpﬁr@ ?rt? 4 anqi g}gaggp,qamg; nyit issfsem 2tte 40, and
preferably from 2 to 20.

The hydrophilic alkoxysilane compound (D) may have an alkoxysilyl group at
both terminals, or may have an alkoxysilyl group at one terminal and other functional
group at the other terminal. The functional group, which can be present at one terminal,

~ include vinyl group, hydroxyl group, epoxy group, amino group, isocyanate group,
mercapt group or the like. The functional group may be those which is combined with
an alkoxysilyl group via an urethane bond, an urea bond, a siloxane bond, an amide
bond, or the like.

As the hydrophilic alkoxysilane compound (D), those obtained by reacting a
polyalkylene oxide chain-containing compound with an alkoxysilyl group-containing
compound (hereinafter referred to as a “coupling agent”) can be used.

The above polyalkylene oxide chain-containing compound preferably has a
molecular weight of 150 to 3500, .and more preferably 200 to 1500. When the
molecular weight is less than 100; the hydrophilicity of the cured coat is poor and the
washing effect of the contaminant by rainfall can not be obtained. When the molecular
weight exceeds 3500, the water resistance and hardness of the coat are lowered. When
the molecular weight is from 200 to 1500, an influence of the material characteristics is
hardly exerted and the stable characteristics are obtained.

Examples of the polyalkylene oxide chain-containing compound include
polyethylene glycol, polyethylene-propylene glycol, polyethylene-tetramethylene glycol,
polyethylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether,
polyoxyethylene diglycolic acid, polyethlene glycol vinyl ether, polyethylene glycol
divinyl ether, polyethylene glycol acryl ether, polyethylene glycol diallyl ether or the like.

The polyalkylene oxide chain-containing compound can be selected from the
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plates were dried for 24 hours at standard state. Subsequently, each
coating was further spray-coated in a desired anount of 0.15 Kg/nferr].
<Resul t s> The state of the coat surface was observed. As a result,
the slate plates on which the coatings 1 and 3 were sprayed caused shrink
on the surface and a lifting
49

combination of one or more kinds of them.

On the other hand, the above coupling agent used in the synthesis of the
polyalkylene oxide chain-containing hydrophilic alkoxysilane compound is a compound
having at least one alkoxysilyl group and other substituents. Specific examples of the
coupling agent include S -(3,4-epoxycyclohexyl)ethyltrimethoxysilane, 7 -
glycidoxypropylmethyldiethoxysilane, v -glycidoxypropyltriethoxysilane, N- 8 -(aminoethyl)
¥ -aminopropylmethyldimethoxysilane, N- 8 -(aminoethyl) - -
aminopropylmethyltrimethoxysilane,' v -aminopropyltrimethoxysilane, vy -
aminopropyltriethoxysilane, isocyanate functional silane, v -
methacryloxypropyltrimethoxysilane, y -methacryloxypropylmethyldiethoxysilane, 7y -
methacryloxypropyltriethoxysilane and the like.

Synthesis of the polyalkylene oxide chain-containing hydrophilic alkoxysilane
compound (D) is not specifically limited, but it can be synthesized by a publicly known
method such as method of preparing a polyalkylene oxide chain-containing compound and a
coupling agent, separately, and copolymerizing each compound using a radical
polymerization initiator when having a polymerizable double bond and method of using the
addition reaction of an amino group/an epoxy group, an isocyanate group/a hydroxyl group
or an isocyanate group/an amino group. It is also synthesized by the method of ring
opening addition of ethylene oxide to an alkoxysilyl compound having active hydrogen group
such as primary or secondary amino group. Hereinafter, the synthesis means will be
described.

Regarding the synthesis method of a polyalkylene oxide chain-containing hydrophilic
alkoxysilane compound, in case of copolymerizing using a radical polymerization initiator, the
compound can be obtained by reacting at least one polyalkylene oxide chain-containing |
compound having a polymeric double bond with at least one coupling agent in a suitable non-
reactive solvent, In this case, the used radical polymerization initiators include perester
compounds such as benzoyl peroxide, dichlorobenzoyl peroxide, 2,5-di(peroxybenzoate)hexine—
3,1,3-bis(t-butylperoxyisopropyl)benzene, t-butyl perbenzoate and the like; azo compounds sucl

as azobisisobutylonitrile, dimethylazobutylate and the like; and organic peroxides. As the
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phenonenon was observed. The slate plates on which the coatings 2 and 4
were sprayed, have good surface condition, and a |ifting phenomenon was not
observed. (7) Eval uation of conpatibility Regarding the PU-I1 base
having specific SP value, a conpatibility test was carried out. Using raw
materials as shown in Tables 12 and 17, each conponent except for pignments
in the formulati on shown in Tables 13, 14, 18 and 19 were m xed and the

eval uat i qolyaikylewer éxiderelhin-Coatainihg cdfiponaas Rafkg WeioWheiE agule'bbal, £ \
3(sol uti g‘r? type acrylic polyol) aﬁd 47.0 parts %)%Eﬂv\el g%t O?ul socyahé)treex%]%e

m xed (i ddegj¥athylencglycalivingd ether zah®@/uskil.r aAs theofouplifig agérdt; ive to a hydroxyl
group of acrylic polyol), and 10.5 parts by weight of an a_l koxys.l | ane
condens at"éetﬁé‘é’y Iyyeronydtrimethaxysilane, ¥ rmetbacrytoxypeopyimetiyldietioxgsiparetandbyy -

resal 11 ng ey BRI houa T e Lo s cmeogbisasion émyegeséfl; r %ES' g?n“t
TR S oo M bt SRS PR ARER. P "
as a "st ayethesized by siiYing arcompduadimvingehpddoxgl groupetithensaanANC Yudl ad he
filmwas visuall val uated. The eval uati on was perforned according to the
fol | owi né“’LYFhYé?'Y%Sﬁyﬁ%@S Adwlyalkylgneoxide fhainrconsaining compova, 20d a
compound having an isocyanate group such as isocyanate-containing coupling agent as
a coupling agent. In this synthesis method, it is possible to use a reactive catalyst such
as dibutyl tin dilaurate, dibutyl tin dimalate or dioctyl tin dimalate.
As the polyalkylene oxide chain-containing hydrophilic alkoxysilane
compound (D) synthesized by the above reaction, those obtained by adding a
coupling agent at both terminals of the polyalkylene oxide chain-containing compound
can be obtained, but these compounds can be used alone or in combination thereof.
Among these polyalkylene oxide chain-containing hydrophilic alkoxysilane
compounds, those wherein a polyalkylene oxide chain is an ethylene oxide chain and
one terminal is a hydroxyl group are most preferable because the anti-contamination
effect of the present invention, i.e. contamination resistance and stain resistance are
excellent.
The mixing proportion of the hydrophilic alkoxysilane compound (D) is from
e 0.1 to 20 parts by weight, and preferably 0.2 to 10 parts by weight, in terms of the solid
content relative to 100 parts by weight of each resin solid content of the polyol
compound (A1) in case of (PU-I), (PU-III), the polyol compound (A2) in case of (PU-II),
and the acrylic copolymer resin (AC) ih case of the acrylic copolymer resin (AC).
When it is less than 0.1 parts by weight, the effect is not obtained, unfavorably. When
it exceeds 20 parts by weight, the compatibility with the resin and the water resistance
of the cured article are poor, unfavorably.
(iv) Amine compound (E)
(iv-D) The anti-contamination coating composition of the present invention is capable

of enhancing the interlaminar adhesion of the formed coat by adding the amine
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[err]: Conpletely transparent state [err]: The state where slight
turbidity is observed X: Opaque state with white turbidity (8) Evaluation
of appearance after curing of coat Regarding the acrylic resin
(AC) - based coating, the appearance after curing of the coat was eval uat ed.
On seven alum num plates of 150 mnm x 75mm x 0.8 mm a SK#1000 priner (epoxy
resin prinmer, product manufactured by SK Kaken Co., Ltd.) was spray-coated

in adry filmthj.akness of . abaut I d . ol wene dried at
the- t enpPmeted 59 BERy Rk bosiipic P iuPive 3 iR ooty A8 o |
Subsequentduty, a Fifg AAaFRIantiRAon tOaRTing Rk lAOAirgbilif cahibe obtsinedce of the

SK#1000 priner of the above alum numplate in a dry coat thickness of

25[err] mto obtBsamples of the amine compound which can be added for this purpose inclide

the following compounds:

- primary and secondary amines: ethylamine, dimethylamine, diamylamine,
cyclohexylamine, aniline, hexamethylenediamine, ethylenediamine, triethylenediamine
and the like;

- tertiary amine: trimethylamine, triethylamine, N-methylmorpholine or the like;

- alkanolamine: ethanolamine, diethanolamine, triethanolamine,
ethylphenylethanolamine or the like.

- other amines: pyridine, morpholine, caploractum and the like; and

- aminosilanes: aminomethyltriethoxysilane, aminomethyldiethoxysilane, n-
trimethoxysilylpropyl-ethylenediamine, 7 -phenylaminopropyltrimethoxysilane, 7 -
aminoisopropyltrimethoxysilane, 7 -aminoisobutyltrimethoxysilane, 7 -
aminopropylmethyldiethoxysilane and the like.

Among the above amine compounds, the tertiary amine compounds can be
used, most preferably. Among the tertiary amine compounds, the tertiary amine
compounds having the same or different functional group selected from alkyl group
having 1 to 5 carbon atoms, alkanol group having 1 to 5 carbon atoms, aminoalkyl
group having 1 to 5 carbon atoms and alkoxysilyl group-containing alkyl group having 1
- to 5 carbon atoms are particularly preferable. | The reason is that, when amine

compounds are primary amine and secondary amine, a NH group is present and the
hydrogen atom is active and is liable to react with a NCO group of the isocyanate.
When the NH group and NCO group react each other, an urea bond is formed but the
production rate of the urea bond obtained by the reaction of the NH group and NCO
group is faster than that of the urethane bond obtained by reacting the OH group and
NCO group. Accordingly, the presence of the NH group inhibits production reaction
of the urethane bond, and exerts some influence on the properties of the coat.
However, e\.'en if the NH group was present, no problem arises actually considering the

addition amount of the amine compound.
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: The sanple was aged at the tenperature of 20[err]C and
.ﬁu%agm; of 65% for 7 dang and the appearance of the coat was eval uated
by an appearance test of the coat according to JI'S K5400 7 1. T_Be -
eval uation was performed by the following criteria. [err]: No ﬁ normal ity
i s observed. Regarding those wherein abnormality is observed, t gl -
abnormel ity is concretely described. The results are shown in T? e 25.
(9) Weathering resistance test Regarding the coating (PU-111) formng g
coat having elasticity, the weathering resistance test was also carrie
out . The mixing rate of amine compound (E) is 0.02 to 5.0 parts by weight, and

preferably 0.05 to 2.0 parts by weight, relative to 100 parts by weight of resin solid
content of the polyol compound (A1) in case of (PU-I) and (PU-III), the polyol
compound (A2) in case of (PU-II), and the acryl copolymer resin (AC) in case of the
acryl copolymer resin (AC). When the amount of the amine compound is less than
0.02 parts by weight, the effect can not be obtained, unfavorably. On the other hand,
when the amount exceeds 5.0 parts by ‘weight, the weathering res1stance of the coat is
lowered, resulting in lack of practical use.
This amine compound (E) may be handled similar to normal raw materials for
— coating, and may be added before dispersing in case of a solid, and before dispersing or
on dissolving after dispersion in case of a liquid.
(iv-®) Tertiary amino group-containing polyolacrylpolyol

In the anti-contamination coating composition of the present invention, the
above polyoly (A1) and fluorine-containing copolymer can be used, but the recoating
property can also be improved by using a tertiary amino group-containing acrylpolyol or -
a tertiary amino group and fluorine-containing copolymer in place of adding the amine
compound (E). The presence of tertiary amino group gives the same effect as that
obtained by adding an amine compound.

As a tertiary amino group-containing acrylic polyol used with or instead of the
polyol compound (A1) described in claims 1, 2 and 3, those containing a tertiary amino
group can be used among the acrylic polyols used normally in the technology field of
polyurethane. Such acrylic polyols include hydroxyl group-containing acrylate ester or
methacrylate ester, polymeric unsaturated bond-containing tertiary amine compound,
and copolymer of these and a copolymerizable monomer.

As such hydrogen-containing acrylate or methacrylate, the compounds
described in the item of the acrylic polyol can be used.

On the other hand, examples of the tertiary amine-containing monomer
containing a polymeric unsaturated bond include 2-(N, dimethylamino)

ethylmethacrylate, 2-(N,N-dimethylamino)ethylacrylate and the like.
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The resulting elastic coating conposition was coated on an alum num plate
of 75 mMm x 75mMm x 0.8 mmin a wet thickness of 125[err]m by using an
applicator to obtain a test plate. The test plate was aged at the
tenperature of 20C and a humidity of 65 % (hereinafter referred to as
“standard state") for 7 days, and then the weathering resistance test was
carried out using a "Super UV Tester (SUV-W3)" manufactured by |wasaki

Denki, Co., Ltdmong them, patticuli¥dy pe&ferred i§ YINENhmbiHy\Hing) €t radiation in
an at nosphere of agterrpérpature o¥tp60[err]and a hur}nltycf?]tvy %)f 65% for 6

hour s andthstlmethaggylate. an at rrtz)sEhere of a terrptergt g(r)et_of 30[§rr}ngnd a
hum di t f 90% r ours was repeate imes and glo
rg{n en![ i gnovvas %ﬁ'ﬁ%ﬂg’r % t;‘ggtltﬂrd'é%“"fné‘ire"r?‘!’f“gﬁ ‘3@?9%’@&%‘?"%#@&"6? ester
: | '
measur i Ngr GRltRA¢rlyIaIP8REF EdntInPTS4 i nl@ﬁ{rg{)?Iggﬁ’laﬁ,gggsﬁlgggl?&lsstpe?gﬁ*)gé mgﬁhgss",

gl ossiness(Gl) after testing accor _ specu
and cal citent ¢frthe acrydicdhatypltcantbiearsédl | owi ng equation: GR(% = 100 X Gl/ Q0.

The results are shown in Table 9. (10) Heating/cooling repeating test
Regar di ng t he gaéqngfge@pweﬁ Xl)“cﬂéﬁéﬁ ﬁ%j%a%rcy&%teﬂalﬁyhyréﬂaégtm@thyy, t he

veat heri rx\?etﬁfc?‘i_ylsatté‘,rlﬁﬁyltrﬁéﬁlax\ﬁﬁat@,l ﬁﬂrfl%étjh?(g'y?ﬂte,‘ acrylic acid, methacrylic acid,
styrene, acrylamide, vinyl acetate, etc., are particularly preferable.

In place of the fluorine-containing copolymer described in claims 2 and 3, or as
the tertiary amino group and fluorine-containing copolymer with the fluorine-
containing copolymer, those containing tertiary amino group are used, among normally
used fluorine-containing copolymers in the technology field of the fluorine resin.

Such a fluorine-containing copolymer is prepared by copolymerizing a fluorine
monomer and a copolymerizable monomer, which are basic constituent monomers, with
a hydroxyl group-containing acrylate or methacrylate and a tertiary amine-containing
monomer containing a polymerizable unsaturated bond. As the fluorine-containing
monomer used in this copolymerization, general fluorine-containing monomers used in
the above fluorine-containing copolymer can be used. _

As the copolymerizable monomer, the above vinyl ether, vinyl ester and
acrylate monomer can be used. As the hydroxyl group-containing acrylate or
methacrylate and tertiary amine-containing monomer containing polymeric unsaturated
bond, the monomers described in the preparation of the above tertiary amino group-
containing acrylic polyol can be used.

(v) Acrylic copolymer resin (AC)

The acrylic copolymer resin (AC) described in claims 13 to 15 of the present
invention contains an acrylate and/or methacrylate monomer, and an acrylic copolymer
resin having a glass transition temperature of 0 to 100°C is used.

As the component (AC), those obtained by appropriately selecting from the
monomers described as the raw material of the above acrylic polyol, and copolymerizing

them, and then dissolving and/or dispersing the resulting copolymer in a non-aqueous
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Using a slate plate of 150 mmx 75mm x 6 mmas a substrate for sanple (back
and side surfaces (total five surfaces) of each substrate were sealed wth

a solvent-free 51 _
epoxy resin), an EX seal er (manufactured by SK Kaken Co., Ltd.: chlorinated

r ubber
solvent, are used. At this time, selection of monomers is carried out so that at least one
of selected monomers is an acrylate and/or methacrylate monomer.

As the non-aqueous solvent which dissolves and/or disperses the component
(AC), general organic solvents can be used, and examples thereof include aliphatic
hydrocarbon solvent, aromatic hydrocarbon solvent, ester, ketone and the like.

One or more non-aqueous solvents may be used alone or in combination.

As the component (AC), those having a glass transition temperature of O to
100C are used, among the above acrylic copolymer resins.

When the glass transition temperature is not more than 0°C, stickiness of the
coat surface referred to as “tack” occurs and physical adhesion of contaminant occurs
so that the anti-contamination property disappears, unfavorably. To the contrary, when
the glass transition temperature is largef than 100°C, the hardness of the formed coat
becomes higher so that crazing referred to as “crack” occurs with a lapse of time,
unfavorably.

When the alkyl groups in the component (C1) to be added in the coating
containing the component (AC) as a base include alkyl groups having 1 to 2 carbon
atoms and alkyl groups 3 to 10 carbon atoms, the surface orientation property becomes
good and it is possible to obtain excellent anti-contamination effect even in case of
smaller addition amount. An effect of preventing the anti-contamination coat of the
present invention from becoming too hard can be obtained by reducing the amount of

~ the component (C1). Furthermore, it became possible to produce a coating in a
cheaper price.

The component (C1) thus prepared can be mixed in the amount 1 to 30 parts by
weight, and preferably 3 to 10 parts by weight, in term of SiO, relative to 100 parts by
weight of the solid content of the resin in the component (AC).

(vi) Acrylic silicone resin base

Alkoxysilyl group-containing acrylic copolymer (AS)(hereinafter referred to as
a component (AS)) as one component in the anti-contamination coating composition of
the present invention is a polymer having at least one, preferably two or more

alkoxysilyl groups represented by the general formula (Chemical Formula 1) in the
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type sol vent undercoat) was spray-coated on the substrate to adjust the
surface condition in a desired anount of 0.2 kg/nferr], and the plate was
dried for 4 hours at standard state. Then, Lenaexcellent (acrylic rubber
wat erproofing nmulti-layer coating material E manufactured by SK Kaken Co.,
Ltd.) was spray-coated on the substrate by two portions to adjust the
surface condition in a desired anount of 0.2 kg/nferr]. The plates were

dried for 24 hour andard tate bsequent,| the el astic coating
conmposi ti %rl QH‘OWSIBL\E%BF’{“V ﬁ§°ﬁ“ﬁmﬁhl "f“Ffm’r‘i“i%i Rf the,reain Cg‘PmSO[ errlm

St aﬁé’ta?hr"s‘?a‘fe?m‘“e" ol t HdoRRORA (A5 00 B Batalii Ry Bl 1°

"Heat i ng/tenmihalsg Wieaahé mgnlhce.‘sf alkoxysﬂyl groupsAifithy moleeule vt tie d@inp%éethour S was
carried out ten tines, the appearance of the coat was eval uated, and then

it was eVA@Sas less thonlythe eolwmr@%ﬂwe obtheguragariele, (eotent obtained fomythe

eval uat i o T [ Eval uati on results]
(Exampl es ‘{OIR@H o&ﬁ#ﬁﬁ I@g@@%edd@ o ?Q o%ve%d The eval.uation
results aqoﬁeﬁmrabmﬂm n Table 6. As is apparent fromthese results, the
foll owi ng ‘poi nts can be poi nted out.

(R
|
~ (Rlo)3_a—'Sl""

9)

(wherein R, represents an alkyl group having 1 to 10 carbon atoms; R, represents a
hydrogen atom or a monovalent hydrocarbon group selected from the group consisting
of alkyl, aryl and aralkyl groups having 1 to 10 carbon atoms; and a represents 0, 1 or 2).

In Chemical Formula 1, R, is an alkyl group having 1 to 10 carbon atoms,
preferably 1 to 4 carbon atoms. When the number of carbon atoms of R, exceeds 10,
the reactivity of the alkoxysilyl group is lowered. When R; is any group other than
alkyl group, for example, phenyl group and benzyl group, the reactivity is also lowered.

Specific examples of the alkyl group represented by R; include methyl group,

~— ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group and the like.
In the above formula, R; is a hydrogen atom, or a monovalent hydrocarbon selected
from the group consisting of alkyl, aryl and aralkyl groups having 1 to 10 carbon atoms,
preferably 1 to 4 carbon atoms.

In the hydrocarbon groups represented by R,, specific examples of the alkyl
group include the same group as those for R;, and specific examples of the aryl group
include phenyl group, and specific examples of the aralkyl group include benzyl group.

Since the main chain of the component (AS) is substantially composed of an
acrylic copolyrher chain, the weathering resistance, chemical resistance and water

resistance of the coat are excellent. In the component (As), when the alkoxysilyl group
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a) In the anti-contam nation coating of the present invention (Exanples 1
to 9), a decrease in contact angle was observed even in the water dipping
test in which actual rainfall was assuned, and excellent anti-contam nation

property and rain-striped contanination resistance could be obtained. b)
case of the coatings of Exanples 1 and 3, good coat can be obtai ned when

topc;)iati?g was carried out within 16 hours. In the other Exanples,
excel | ent, recpoat | ng, propert obt ai f . . I i me.
0 In cadscBrOBHLBASROR Al Bonat Kanac Soph Bl RaRgE, LiTve |
Exampl & o3k dupbifdr' i thekali feRlahOard PR dtahotSal BXEBIS sderiothi ch do not

contain a

i nsuffici
( Conpar at

properties such as durability of the cured article obtained from the composition of the
present invention.

The component (AS) can be obtained by copolymerizing an acrylic monomer
such as acrylic acid, methacrylic acid and derivatives thereof with an alkoxysilyl group-
containing monomer.

As the acrylic monomer, the monomer described as the acrylic polyol raw
material can be used. The following monomers can also be used.

- Stearyl (meth)acrylate, benzyl (meth)acrylate, cyclohexyl (meth)acrylate, trifluoroethyl
(meth)acrylate, pentafluoropropyl (meth)acrylate, perfluorocyclohexyl (meth)acrylate,
(meth)acrylonitrile, glycidyl (meth)acrylate, dimethylaminoethyl (meth)acrylate,
diethylaminoethyl (meth)acrylate, methacrylamide, @ -ethylmethacrylamide, N-
butoxymethylmethacrylamide, N,N-dimethylacrylamide, acryloylmorphorine, N-
methylolmethacrylamide and the like.

- Phosphate group-containing vinyl compound which is a condensate with phosphoric
acid or phosphates, (meth)acrylate containing an urethane bond and a siloxane bond or
the like.

Furthermore, the above alkoxysilyl group-containing monomer is not
specifically limited except for having a polymeric double bond, and specific examples |

thereof include:
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. koxysitane or silicates, the contact angle was large and the
cont ani nati on rAsinstnbecavesapt maleculstwéightf thecompionenti(48) isqueisrablite were

ent. d) | h ' [ ' il
frqm 1@(}(&@&” e@%%&é B%fé’r? I?IfrnoengiS% t%%b&@ inavig\grc)%ilysﬂawl silicate
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the rain-striped contam nation resistance tends to be inproved after a

| apse of 6 nonths of nore, but it is insufficient in the initial stage. The
recoating property was deteriorated with a | apse of tinme. e) In case of
usi ng an al koxysi |l ane condesate containing al kyl groups having 1 and 12
carbon atons (Conparative Exanple 6) or using an al koxysil ane condensate
contai ning al kyl groups having 1 and 3 carbon atons and al kyl groups having
1 and 5 qehéfitaPEQERIAMd havi ng an exchanging rate of nore than 50%
(Conpar ati ve Exanpl es and 5), the contam nation resistancé and

rai n-striped tam iropceshst re i f Lisirpat;. A as been
found t hat cégﬁPngq% ta#nggEE§>aé§?§g{%§c%ésezr ox@éf énécigkgkashte

( Conpar at i ve (HanplGHQ OiG ((MHgr) or Siin (CHL aTi (@G HEY ¥ esi stance and
rain-striped contamination resistance in the initial stage, but crack .

occurs on t h& MhoF& Hitr O GHzthe Si (OCH: ) s,
CH: =C (CHs ) COO (CH2)s Si (CHs) (OCHs )2,

CH. =C (CH; ) COO (CH; ) s Si (OCHs) 5,
CH2=C(CH3)COO(CH2)3Si(OCsz)M

CH, =C (CH:) COO (CH:) 5 Si (CHs) (OC: Hs ) 2
0 CHjs

0
_ I_ 1 I
o CHz—CH—CHz"‘O @CO (CH2)381 (OCHS) P
(Chemical Formula 3) | o

CH2=C (CHs) COO (CHz) O (C . B
- (CH2) 3S1 (OCHa) 3 (CO (CH32) 50) “«CONH

OH CH3

: ]
CHz=c(CHa)coo(CHz)zCHCHzo(CHz)a(gfoh
P
CH3 ]

[?Ha
-?i(CHz)3OCH2FHCH2NH(CHz)aSi(OCH3)3"
CHs OH

(n represents a integer of 1 to 11.), and

acrylates or methacrylates, containing an alkoxysilyl group at the terminal via an
urethane bond or a siloxisane bond.

The proportiori of the alkoxysilyl group-containing monomer in the component
(AS) is preferably from 5 to 90%, and more preferably from 10 to 70% in terms of the
curing property of compositions and durability of the coat. .

In the component (AS), a segmerit formed on the main chain through an
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coat after three nonths and the durability is insufficient. (Exanples 10 to
21, Conparative Exanples 8 to 16) It is apparent that the
(PU-111)-based coatings of Exanples 10 to 21 show good weat hering

resi stance, heating/cooling repeating resistance and high durability.
Particularly, Exanples 12 and 13 containing a polyal kyl ene oxi de

chai n-cont ai ni ng al koxysi | ane conpound shows good results in the

in-stri ] 4 he .injtial stage, On the
ot hor - anerioegs ¥ohd S 8L AkInt 5k hV B} boiainRLi B w0t fo58/88 SOffows. poor
veat her i and a ssgnidnt dertvedAfonR a nbftler BXcePOROF 8 tethddfylicARiddtriVEdivedfay €SI St ance
was al so poor. Conparative Exanple 9 having the sane fornmulationr as that of

a nor mal a8pR&cCPRainedt hane resin coati ng shows sufficient durability, but

' | | St . .Jt. has been found that the
woat hor i g 1 oo EP AR B st alR imieg o maakiesciiay
' ' r i n,coati
ot er | or yonaiticydioeadn O TRmDLRS hch & SR G MY RER o RER o o,
blister styaneselforio a¢ia,e4-maabmq/rmpbinzgttol&asaie th@gikkﬁﬁ{saﬁfﬂﬂc&&?olﬁggéb‘ lity
a

I's poor. | t. has been found that Conparative Exanple 11 oObtained by
mi xi ng nafiApRchas malgicacig; mﬁlcﬁsﬂrﬁ?c@ﬂmd or the bkgsai?bs themgfl(ad:kmt i ng isEO}[Nﬁg
conpar at | - . ti per. ] rack, occurre
heat | ng/ %ﬁl%ﬂg%ﬁﬁm Ralﬁ%@éﬁé%aﬁgand%e RESPSGS Yyatdls Reds (maleic

anhydride and the like); ester of unsaturated carboxylic acid such as diester or half ester

of the above carboxylic acids and linear or branched alcohol having 1 to 20 carbon
atoms; vinyl ester and allyl compound, such as vinyl acetate, vinyl propionate, diallyl
phthalate or the like; amino group-containing vinyl compound such as vinyl pyridine,
aminoethyl vinyl ether or the like; amide group-containing vinyl compound such as
diamide itaconate, crotonamide, diamide malate, diamide fumarate, N-vinyl pyrrolidone
or the like; and other vinyl compound such as 2-hydroxyethyl vinyl ether, methyl vinyl
ether, cyclohexyl vinyl ether, vinyl chloride, vinylidene chloride, chloroprene, propylene,
butadiene, isoprene, fluoroolefin maleimide, N-vinylimidazol, vinylsulfonic acid and the
like.
The alkoxysilyl group-containing acrylic éopolymer can be obtained by mixing

at least one of these alkoxysilyl group-containing monomers and at least one radical

— polymerizable monomer in a suitable non-reactive solvent, and copolymerizing the
mixture using a radical polymeric initiator.

- Examples of the radical polymeric initiator include perester compound such as
benzoyl peroxide, dichlorobenzoyl peroxide, 2,5-di(peroxibenzoate)hexine-3,1,3-bis(t-
butylperoxiisopropyl)benzene, t-butylperbenzoate or the like; azo compound such as
azobisisobutylonitrile, dimethylazobutylate or the like; and organic peroxide.

(vii) Catalyst for hydrolysis and condensation of alkoxysilyl group (H)
Specific examples of the component (H) used optionally in the present
invention include the following compounds:

- organotin compound: dibutyltin dilaurate, dibytyltin dimalate, dioctyltin dilaurate,
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crack also occurred with a | apse of tine in the exposure test

of the rain-striped contam nation resistance so that the durability is
insufficient. It has been found that Conparative Exanple 12 obtai ned by
addi ng only the conmponent (Cl) of the present invention to a normal elastic
urethane resin coating is inferior in durability Iike

dioctyltin dimalate, tin octylate or the like;
- phosphoric acid
- phosphate: monomethyl phosphate, monoethyl phosphate, monobutyl phosphate,
monooctyl phosphate, monodecyl phosphate, dimethyl phosphate, diethyl phosphate,
dibutyl phosphate, dioctyl phosphate, didecyl phosphate or the like;
- epoXy group-containing compound: propylene oxide, butylene oxide, cyclohexene
oxide, glycidyl methacrylate, glycidol, acryl glycidyl ether, 7 -glycidoxypropyl
trimethoxysilane, 7 -glycidoxypropyl triethoxysilane, 7 -glycidoxypropyl
methyldimethoxysilane or the lie;
- addition reaction product of an epoxy compound and phosphoric acid and/or mono
acidic phosphate; and
- organic acid and acid anhydride: maleic acid, adipic acid, azelaic acid, sebacic acid,
itaconic acid, citric acid, succinic acid, phtharic acid, trimellitic acid, pyromellitic acid
and acid anhydrides thereof, p-toluenesulfonic acid or the like.

Furthermore, mixture of these acidic catalysts and amine, or reaction product
thereof is also included. Examples thereof includes amines such as hexylamine, N,N-
dimethyldodecylamine, dodecylamine and the like. An organotin compound is
preferable and a maleate organotin compound is used, more preferably, because of
excellent hydrophilization of the coat surface in the initial stage of formation of the coat.

The amount of the component (H) is not specifically limited, but it is preferably
from 0.1 to 20 parts by weight, and more preferably from 0.1 to 10 parts by weight,
relative to 100 parts by weight of the resin solid content of the component (A). When
the amount of the component (D) is less than 0.1 parts by weight, the curing property is
lowered.  On the other hand, when the amount exceeds 20 parts by weight, the
appearance of the coat tends to be lowered.
(viii) Solvent

In the present invention, the solvent used in the field of the coating can be used
without being specifically limited. Examples of the organic solvent include the
followings.

The solvent having activate hydrogen, which reacts with an isocyanate group, is
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Conpar ati ve Exanple 11. The Exanpl e obtained by adding a | arge
anmount of the conponent (G are inferior in weathering resistance and
contam nation resistance. It has been found that Conparative Exanple 14
obtained by m xing a | arge anmount of the conponent (Cl) shows good _
weat hering resi stance and contam nati on resistance, but crack occurred in
the heating/cooling repeating test and crack also occurred with a | apse of

tine in mbepreforbie ih thexba®hg Lbifg halisbeFhnd@RImpBRhaM nation resistance so
that the durability is poor. nparative Exanple 15 obtained by

addi ng an Adipbafip diyHeecarbempbhexine, n@entine; mgctankyhomgmey pecaheyintycdife, car bon
atons sh 00l G n[. m nation resistance. Conparative Exanple 16 obtai ned
by m xi na\gﬁﬁ SN 81’ 'ﬁ%tvi ng | ow Tg and the conponents (G and (Cl) of the

present L AURYERCRy HORAORO cldRay RE tidrnEsSiRTAG, | ke Conparative Exampl e

8. Accordingly, as been f that thete can be obt ai ned a coating
conposi t  drovmpizliiydrofarbon:niohinayxydérees soleemtniapheinoatheriilel on coat havi ng

ood durabjlity and contam nation resistance by m xing the conponents (A3),
?BZ), (G)'EESEH omppyn fe'ﬁlmg;'ﬁfﬁ%fgelmtﬂ aReEHe; ispamykacetptear B lilkee.  (Exanpl es

Tabl o 15" v oo rab K NRRNE kel e ety fsopugyl b BShel SRS ORG: | "
appar ent théHke.t he conpatibility between the al koxysil ane condensate and
- Others: terpin oil, mineral spirit, ethylcellosolve acetate or the like.

. Among the above solvents, an aliphatic hydrocarbon and an alicyclic
hydrocarbon correspond to a weak solvent, which is a solvent used in (PU-II) and
does not have a strong dissolving capability.

(ix) Other additives

a. The anti-contamination coating composition of the present invention can be used
as a clear coating composed of only essential components such as resin forming
component, alkoxysilyl compound and the like, but a coloring pigment may be mixed
to form a colored (enamel) coat. As the coloring pigment, there can be used an
inorganic pigment such as titanium oxide, zinc oxide, carbon black, ferric oxide (red
oxide), lead chromate (molybdate orange), chrome yellow, yellow iron oxide, ocher,
ultramarine, cobalt green or the like; and an organic pigment such as azo pigment,
naphthol pigment, pyrazolone pigment, anthraquinone pigment, perylene pigment,
quinacridone pigment, disazo pigment, isoindolinone pigment, benzoimidazol
pigment, phthalocyanine pigment, quinophthalone pigment or the like.

b. It is possible to add an extender filler such as ground limestone, clay, kaolin, talc,
precipitated barium sulfate, barium carbonate, white carbon, diatomaceous earth or
the like. Particularly, in case of forming a matte coat, it is optimum to use white
carbon and diatomaceous earth hardly affecting the anti-contamination effect on the
surface of the coat. On addition of these inorganic substances to the coating, it is
preferred to treat with a coupling agent on the surface of the powder, and to add a

coupling agent to the coating.
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in i I I ent
resin is good and the neasured contact angle shows excell¢ _ _
hydr ophi | igci ty. It has also been found that the rain-striped contam nation

' [ [ [ llent. In
was not observed and the contami nation resistance is exce _
particular, the water dipping test is that which reproduce actual rainfall
several tines. It has been found that good hydrophilicity was shown after
rainfall. In particular, Exanples 29 and 30 obtai ned by adding the

and oxcol | ont T 08 o8 LEuaRLaEh LR LR ERITbR 4 e ok RS, vaows 3323
and st ai addityéss whinhean be mixed with the coating, can be mixed as far as the effect of the

| present invention is not adversely affected. Examples of the additives include
plasticizers, preservatives, mildewproofing agents, anti-algae agents, anti-foaming
agents, leveling agents, pigment dispersing agents, anti-settling agents, anti-sag agents,
delusterants, diluents, ultraviolet absorbers, light stabilizers, antioxidants and the like.

¢. It is possible to optionally use publicly known additives used in the field of the
coating, for example, cellulose such as nitrocellulose, cellulose acetate butylate or the
like; resin such as epoxy resin, melamine resin, vinyl chloride resin, polypropylene
chloride, chloride rubber, polyvinyl butyral or the like without being specifically limited.
d. Further, the coating composition of the present invention can be diluted appropriately
with a solvent. The solvents are not specifically limited as far as they do not react with
the polyisocyanate compound (B1), and examples thereof include aromatic hydrocarbon,
ester, ketone and aliphatic hydrocarbon solvent.

The storage stability can be improved by using ketones, such as acetone,
methyl ethyl ketone, 2-pentanone, 2-hexanone, cyclohexane, alone or in combination as
the solvent of the polyisocyanate compound (B1). Moreover, it is preferable to add a
Wwater-removing agent such as Additive TI (manufactured by Beyer Co.) to prevent an
isocyanate group from reacting with water, which penetrates into a preserving vessel in
order to inactivate it.

e. A dehydrating agent and/or an alkyl alcohol can be added to the alkoxysilyl
group-containing acrylic copolymer resin-based anti-contamination coating composition
described in claims 17 and 18, thereby making it possible to secure the long-term
storage stability.

Specific examples of the dehydrating agent include hydrolytic ester compound
such as methyl ortho-formate, ethyl ortho-formate, methyl ortho-acetate, ethyl ortho-
acetate, methyltrimethoxysilane, 7 -methacryloxypropyltrimethoxysilane,
vinyltrimethoxysilane or the like.

The alkyl élcohol includes lower molecular weight alcohol such as methanol,

ethanol or the like.
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Conparative Exanples 17 to 19 using a commercially available al kyl silicate
had poor conpatibility and surface orientation property and, therefore, the
surface of the coat is not hydrophilized and rain-striped contam nation
occurred and the contam nation resistance is poor. In the coating of _
Conpar ati ve Exanpl e 20, wherein ester interchange rate of an alkyl group is
high, it is found that rain-striped contam nation occurred and

Fyor ophi 11 ci 1y TR ATAIDE PERGURIALE Ripbhof APl 0degBan  ai st i ped
cont am NlkoRWsi affin ) kpn resistance becones worse sanme as
Conparati vf@ym%b%nbeca%wﬁﬂﬁgégynot becone hydrophilicity.

When Conpar at i e Emanpl of tROddhydrating agdnt md/ond1kyliatoohol is woedpesiblcalgnt type

ting, ,jt. is fqund_that raip-striped contam nation occurred and
ggﬁt ;rr:wgné‘#fi“&lﬁ‘s putds B‘FEEHQ@Y ffgmdgé tg,2Q partsbyt Weighty ancimarerpreferablyng ta Bbhi 1 i cit y.

When thepg‘\t/};ﬁ O B8R : ) ; lts were
obt ai ned. gﬂktc et’gﬂgtllmt o?nﬁﬁﬁetséﬁ%i@hg%i Eéingloiﬁﬂncﬁ@gﬁt%fg %use t he
conponentcompanentgASyr iWhéreilie dehyidiatinglapémaad alkyl slabhol brdage@ ifes

hydr ophi i ci{ but ,cyre of coat tends to be slower. On the other hand,

accor di ng‘jo{nglqﬁif’% asignificant effect iscebigipeshinstability.favorablyyr f ace becone rigi d,

thereby (yse for application of coating, coating method)

The anti-contamination coating composition of the present invention can be
used in surface finishing of various materials such as metal, glass, ceramic tile, concrete,
sizing board, extruded plate, plastics, and the like, which are used for protecting a
substrate such as building structures and civil engineering structures. At this time, the
anti-contamination coating composition of the present invention is applied on the final
finishing surface, and it is possible to directly coat on a base material and to coat on the
surface on which any surface finishing is applied (undercoating, etc.), but is not
specifically limited.

It is suitable for finishing coating material difined in JIS A 6909 (1995),
particularly multi-layer finishing coating material, facing material of heavy finishing
coating material. Moreover, it can be efficiently used as a facing material of a design
coating material such as facing material of various pattern coating materials, stone-like
coating material, multi-design coating material and the like.

The anti-contamination coating composition of the present invention can be
coated by various methods such as dipping, brushing, spray coating, roller coating, flow
coater, roll coater and the like after adding various additives to prepare the coating.
(Examples)

The feature of the present invention will become more apparent from the
following Examples and Comparative Examples.

In the following Examples and Comparative Examples, “parts” are by weight
unless otherwise stated.

[Synthesis Example]
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bringing results that have problens in durability of a coat. (Exanples 31
to 38, Conparative Exanples 26 to 33) In the coating of Exanples 4
to 7, wherein a polyal kyl ene oxi de chai n- contai ni ng al koxysi | ane conpound
(D) is contained, |owered of contact angle is large owing to repeat of

wat er di pping, surface of coat has hydrophilicity, so that it was found
that contam nation resistance at early stage is good. Simlarly, the result

that sta cel Len the coating of
Conpar at k%@gﬁﬁpﬁ@ﬁ’%%ﬁfﬁg s Examplgs %ﬁ’%}'&lﬂ}q?ﬂ%ﬂfﬁ&ﬂkg sfigas silicate,
conmpat i bichndersa¢)d surface orientation were bad, so that surface have no
hydrophilicity, ‘rain-striped contam nation occurred, so that it is found

t hat cont am' naﬂ‘bdﬂO parts by weight ofsaniadkiyl silmatadawmmial stichias nietlyl silivare al so

becorresb Its I,n the c t|n of aratlve Exanmpl e 29, wherein
ester inF P@H’& °§W°“8W£ﬂ %L?ﬂd as o dibugyltin d pd8sas high, the

surface @a’i’tﬁl}k%v&@ Q8dER, NAdeP Rltking Ctht Ynixtuft Wasub eefeg t& t meﬁﬁ%ﬁﬂoﬁ) ccurred,
ik,

so that it is found that cont hation resista
55 reaction at 75°C for 8 hours to synthesize alkoxysilane condensates 1 to 8, respectively.

With respect to the resulting alkoxysilane condensates, the kind and amount of
used alcohols, ester interchange rate, and residual ratio of silica after calcination at
900C were shown in Table 1, Table 16 and Table 22, respectively.

(Synthesis Example II) |

@ Synthesis Example of polyalkylene oxide chain-containing alkoxysilane
compound 1

In a reaction vessel equipped with a heater, a stirrer, a reflux condenser, a
dehydrator and a thermometer, 20 parts of Polyethylene Glycol 200 (average-molecular
weight: 200, manufactured by Wako Junyaku Co., Ltd.), 54.3 parts of Y-9030
(manufactured by Nippon Unicar Co., Ltd.) as an isocyanate-cpntaining silane and 0.05
parts of dibutylthin dilaurate were charged, and the mixture was reacted at 50°C for 8
hours to obtain a pale yellow polyethylene oxide chain-containing alkoxysilane
compound 1. The weight-average molecular weight of this polyethylene oxide chain-
containing coupling agent was measured in terms of polystyrene by gel permeation

~ chromatography (hereinafter referred to as “GPC”). As a result, it was 800 as
converted to polystyrene (In Table 3, it was represented by “PEO-alkoxysilane
compound 1”). |

@ Synthesis Example of polyalkylene oxide chain-containing alkoxysilane
compound 2

In a reaction vessel equipped with a heater, a stirrer, a reflux condenser, a
dehydrator and a thermometer, 100 parts of Epolite 40E (average-molecular weight: 170,
manufactured by Kyoei-sha Kagaku Co., Ltd.) and 63.0 parts of A-1100 (manufactured
by Nippon Unicar Co., 1td.) as an amino group-containing silahe were charged, and the

mixture was reacted at 50°C for 8 hours to obtain a pale yellow polyethylene oxide
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When the chain Iength of alkyl group is too long, as same as Conparative
Exanple 30, it does not becone hydrophilicity, so that it is found that
contam nation resistance is bad. Conparative Exanple 31 has normal _ _
formul ation of weak solvent type coating, but it is found that rain-striped
contami nation occurred and contam nation resistance is bad. In the coating
of Conparative Exanple 32, wherein the anount of al koxysilane conpound is

pad samo Lu oSO s R S TR BhER et TR gl ok b2 Bcampl o

33, wher gbethpRne 6%ido thath-canth Blife &%gg\?gﬁgxﬂlﬂsﬁréd%ﬂég@%@ am ne

conpound i s contained, coat surface has iclity, but there is a
probl em iAs airasult; [tayasi980 as dorosited toepudystyrend(In Table 3, it was represented by «

PEO-alkoxysilane compound 2”).

(Synthesis Example IIT) Synthesis Example of alkyl silicate condensates 9 to 14

Synthesis Example of alkyl silicate condensate 9

To 100 parts by weight of methyl silicate having a weight-average molecular
weight of 1000, a condensation degree of about 8 and a nonvolatile content of 100%
(hereinafter referred to as “methyl silicate A”), 71.4 parts by Wéight of n-hexyl alcohol
and 0.03 parts by weight of dibutylthin dilaurate as a catalyst were added. After
mixing, the miiture was subjected to the demethanolation reaction at 75°C for 8 hours
to synthesize an alkyl silicate condensate 1.

The ester interchange rate of this alkyl silicate condensate 1 was 39%, and the
residual ratio of silica after calcining at 900°C was 37.6%.

Synthesis Example of alkyl silicate condensate 10

100 parts by weight of methyl silicate A, 17.6 parts by weight of n-amyl
alcohol and 0.03 parts by weight of dibutyltin dilaurate were mixed in the same manner
as that described in Synthesis Example 1 to synthesize an alkyl silicate condensate 2.

The ester interchange rate of this alkyl silicate condensate 2 was 11%, and the
residual ratio of silica was 50.3%.

— Synthesis Example of alkyl silicate condensate 11

100 parts by weight of methyl silicate A, 38.4 parts by weight of n-hexyl
alcohol and 0.03 parts by weight of dibutyltin dilaurate were mixed in the same manner
as that described in Synthesis Example 1 to synthesize an alkyl silicate condensate 3.

The ester interchange rate of this alkyl silicate condensate 3 was 22%, and the
residual ratio of silica was 43.7%.

Synthesis Example of alkyl silicate condensate 12.

100 parts by weight of methyl silicate A, 105.6 parts by weight of n-amyl
alcohol and 0.03 parts by weight of dibutyltin dilaurate were mixed in the same manner

as that described in Synthesis Example 1 to synthesize an alkyl silicate condensate 4.
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occurred because the surface beconmes rigid with tine, thereby bringing a
result having a problemin durability of a coat. On the other hand, al
Conpar ative Exanples having bad contami nation resistance, also have bad
result in stain resistance. (Exanple 39 to 44, Conparative Exanples 34 to
41) Fromthe results of Table 24, the follow ng eval uation can be
obt ai ned. I n partlcular S found that the results of a

| uation for WeT-ToMotolyls t 4 a _
excel lent . On (peedehlcidiled *‘%%o%?alg?g;egﬂwﬂs%m&a #se, in the
al koxysi Iremm:a!:mndemsm‘bsw@g 3k4gple 43, in a small addition anmount | owered

contact angle can be observed, excellent result is obtained in rain-striped
cont ani nation S¥athesisEamplepEalkylsilicatd condersafedi3nd that in the case of using

f
2l kyl oroup ar A00 BB RORALS ol M Bulcalg A 802 ard i oueight af i &2@: stance can
be obt ai arRGhélrand 00 Jakts eyrweight of dxﬁﬂt}%ﬂd &i[ﬁu?d?@%fe m;}}E& 1&’&@%{1&4 glrag}fl? Cesin

Corrparat|ve Exanple 34 is that same"formu Ion W nor ma
coat i ng, abthat deseribesidn Synthesis Ezargple vt symthésizeamenliyd eilicate dohdesatesul t S wer e

obtained in ra stri.ped,cont am on resistance, stain resistance.
@ the ot her  hAREEBREIAREEIEGR Lo ARl Sore mappiec ¥ bt
ol yal k i ni ng al koxysilane conpound as one o
gssgntlgkﬁi@%gggfgh%ﬁgﬁ?né%of the present invention is not contained,

effect can be Sywhesisdékample of alkyl silicate condensate 14 (polyalkylene oxide chain-

containing alkoxysilane compound)

In a reaction vessel equipped with a heater, a stirrer, a reflux condenser, a
dehydrator and a thermometer, 20 parts of Polyethylene Glycol 200 (average-molecular
weight: 200, manufactured by Wako Junyaku Co., Ltd.), 54.3 parts of Y-9030
(manufactured by Nippon Unicar Co., Ltd.) as an isocyanate-containing silane and 0.05
parts of dibutylthin dilaurate were charged, and the mixture was reacted at 50°C for 8
hours to obtain a pale yellow polyethylene oxide chain-containing alkoxysilane
compound. The weight-average molecular weight of this polyethylene oxide chain-
containing alkoxysilane compound was measured in terms of polystyrene by gel
permeation chromatography (hereinafter referred to as “GPC”). Asaresult, it was 800
as converted to polystyrene.

- (Examples 1 to 9, Comparative Examples 1 to 7)

Test Examples with respect to (PU-I) are as follows.

‘The formulations of test coatings of the Examples are shown in Table 3,
whereas the formulations of test coatings of the Comparative Examples are shown in
Table 4.  Characteristics of polyols and fluorine-containing copolymers, which are
used in these formulations, are summarized in Table 2. The isocyanate compound
used in the Examples described in Tables 3 and 4 is a ketone solution of a trimer of
hexamethylene diisocyanate and the NCO content of the liquid is 23.1% by weight.
(Examples 10 to 21, Comparative Examples 8 to 16)

The test results of a (PU-III)-based anti-contamination coating are described
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in particular, result inferior in contam nation resistance in the initial

st age was obt ai ned. In addition, In Exanples 36 and 37 wherein
pol yet hyl ene gl ycol is added in _ _ o _
56 spite of polyal kyl ene oxi de chai n-cont ai ni ng al koxysi | ane

conmpound, gloss is |lowered, and tack also occurred in surface of coat.
Therefore, it was found that there are

hereinafter.

Elastic coating compoéitions are prepared using raw materials shown in Table
8 according to the formulation shown in Tables 9 and 10. Namely, 80 parts by weight
of rutile titanium oxide was mixed relative to 200 parts by weight of polyol (100 parts
by weight in a solid content) and the mixture was stirred sufficiently. Subsequently, 3
parts by weight of caprolactonediol and 10.7 parts by weight of alkoxysilane compound
1 (5 parts by weight in term of SiO,) I were added to the mixture and then 66.7 parts by
weight (mixed.in NCO/OH equivalent ratio of 1.0) of isocyanate 1 was added and the
mixture was stirred to be a elastic coating composition. Weathering resistance test,
heating/cooling repeating test, and rain-striped contamination resistance test were
carried out.

(Examples 22 to 30, Comparative Example 17 to 25)

Using raw materials shown in Table 12, the evaluation was carried out with
respect to the formulations of Tables 13 and 14. Regarding Example 28, a pigment
was previously dispersed in a polyol 3, and then other components were added to
prepare a coating composition, respectively.

(Examples 31 to 38, Compérative Example 26 to 33)

Among (PU-II)-based coatings, regarding the invention of claim 11, the testing
results are shown in Examples 31 to 38 and Comparative Example 26 to 33.

Using raw materials shown in Table 17, the evaluation was carried out with
respect to the formulation of Table 18 in case of the Examples, and the formulation of
Table 19 in case of the Comparative Examples. The evaluation results are shown in
Tables 20 and 21. Good results were obtained in all Examples. Regarding Example
38, a pigment was previously dispersed in a polyol 1, and then other components were
added to prepare a coating compositions, respectively.

(Examples 39 to 44, Comparative Example 34 to 41)

Examples of the (AC)-based coating are as follows.

Using raw materials shown in Table 23, enamel coatings of Examples 39 to 44
and Comparative Examples 34 to 41 were prepared according to the formulations in

Table 24. The preparation method is as follows.
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I in physical properties of coat and in practical use. In _
ggﬁgasgfive Exgnple 33 mﬁerein the al koxysil ane condensate having the chain
|l ength of 3 to 10 of al kyl group and high ester interexchange rate, certain
effects were observed but they are inefficient results. o In _
Conpar ative Exanple 39 wherein the al koxysilane condensate having the chain
| ength for al kyl group of 12 is used, the sanme tendency as coating 11 can

be obserwage : i ve Exanple 40 wherein the addition anpunt
of an al kox;g?q%)ﬁgreggrggg%géﬂéﬁﬁ little, the sane tendency as that in

Conpar at i108 patsipweightiofiths satidenteatlof Varionegerffeiebink fas uﬁih@rhﬁ)( XAcuied little

stain resi,stance. . In contrast, in Conparative Exanp wher ei n
addi tion “élm}{aﬂéfbya‘r%st of 3 pizmeat anshrsious sibicates mikqusmle_rcgddmmm}( ~angle
i s obser Y ' t 3 0Si crazing ca as, cracl

occur r ed\%{%ge ﬁ?fg& gﬁ@? %g(gi,oylg%l @HQP% ﬁ‘ aﬁ%? i &ﬁﬁhcql}?g&, at%‘?@fab‘yiﬁ'@teé’x}ﬂeact i cal

pr obl ens chain-containing &ExexyeileR cdmpbendds po@&'ﬁ}%&?{lﬁ&l %éﬂ@eﬂ nﬁﬁnfﬁdm) I The
eval uation results are collectively shown i'n Table 28. Fro I's result,
the fol | #uFasgohePmparatieExamplesid4 36038 and 39) to prepdre whiteteh@mel coatings 1
anti-contayj nation coating conposition (Exanples 45 to 51), |owered contact
angl e al so Can be observed in the water dipping test assum ng real

rai nfal | Coatiis 1 and 2 are those obtained by using normal silicates, whereas coatings 3 to 6
are those obtained by using an alkoxysilane condensate including alkyl groups having a
chain length of 3 to 10.

(Examples 45 to 51, Comparative Examples 42 to 47)

Regarding the Test Examples using the (AS) resin, formulations of test
coatings of the Examples are shown in Table 26 and those of the Comparative Examples
are shown in Table 27, respectively.

As the alkoxysilyl group-containing acrylic silicon resin, “Zemrac” (manufactured by
Kanegafuchi Chemical Industries, Co., Ltd.)(average molecular weight: 15000, glass
transition temperature: 30°C, resin solid content: 50%) was used. The evaluation results
are summarized in Table 28.
[Evaluation]
The coat was evaluated by the method described below.
_ ¢)) Measurement of contact angle
The resulting coating composition was spray-coated on an aluminum plate of 150 mm x
75 mm x 0.8 mm in a dry film thickness of 40 pm to prepare a sample.
The resulting sample was dried and aged for 7 days at the standard condition, and then a
contact angle was measured. Subsequently, the sample was dipped in deionized water
for 3 hours and the sample was dried for 18 hours, and then the contact angle was
measured. This operation of dipping in deionized water for 3 hours and drying for 18
hours was repeated twice, and then the contact angle was measured four times by using
a CA-A type contact angle measuring device manufactured by Kyowa Kaimen Kagaku,

Co., Ltd. In this test, actual rainfall conditions are artificially made, and used rain is
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excel l ent contam nation resistance and rain-striped contamnation _
resi stance are obtained. 2) In particular, according to anti-contam nation
coating conposition containing the conmponent (D) (Exanples 48 to 50), the
result that from1l nonth later, namely fromsuch early state rain-strip is
not observed at the vertical surface. 3) In the anti-contam nation coating
conposi tion containing no conponent (Cl) of the present invention, result

of cont a%pﬁ&ie&iﬁggiégﬁdﬁgﬁﬁ@}wot observed. On the other hand, at

relatively initia odting had excellent rain-striped
cont am n#2) Amti-cemtaminatieetesbut wWith tine rain-strip becanme obvi ous.
>7 A SK#1000 primer (epoxy resin primer, product manufactured by SK Kaken Co., Ltd.)
was spray-coated on an aluminum plate of 300 mm x 150 mm x 3.0 mm in dry film
thickness of 30 um, and the plate was dried for 8 hours at standard state.
Subsequently, the resulting coating composition was spray-coated on an aluminum plate,
on which the above primer was coated, in a dry film thickness of 40 pm, and the plate
was dried for 7 days at standard state to obtain a specimen for exposure test.
Outdoor exposure of the sample was carried out at an ahgle of 45 degree facing in the
southern direction at Ibaragi-city, Osaka-fu, and then a difference in brightness (AL
value) was measured at initial stage, after 1 month, after 3 months, after 6 months and
after 1 year , respectively, and the anti-contamination test was evaluated. The A L
value was measured by using a TC-1800 type color-difference meter (manufactured by
Tokyo Denshoku, Co., Ltd.). The smaller the absolute value of A L value, the smaller
the change in brightness, resulting in coating having excellent anti-contamination
property. '
3) Rain-striped contamination resistance test
An aluminum plate of 300 mm x 150 mm x 3.0 mm was bent at one third of the long
side to give a plate for exposure. On an obtuse-angle surface of this plate for exposure
(convex face), the same primer coating as that applied on the anti-contamination test
~ sample of (3) and coating of a test coating composition were carried out, and the plate
was dried under the same condition to obtain a sample for exposure.
Outdoor exposure was carried out by placing the resulting sample for outdoor exposure,
a long side formed after bending of said sample being in a vertical state, facing in the
southern direction at Ibaragi-city, Osaka-fu. Evaluations were carried out by visually
observing the presence or absence of rain-striped contamination. The evaluation was
performed at initial stage, after 1 month, after 3 months, after 6 months and after 1 year.

The results are evaluated by the following.

© : No rain-striped contamination is observed.
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4) In the anti-contam nation coating conposition containing the

al koxysi | ane condensate that is against the specified value according to
the denaturation of the conponent (Cl) (Conparative Exanples 42, 45 and
46), effect of contami nation resistance is not observed, and rain-strip is
al so obvious. 5) In the anti-contam nation coating conposition containing
t he al koxysi | ane condensate that is against containing anount of the

corrponentO(;Gﬁ,)acémtﬂéédv%fg?ﬂﬂﬂﬁsiséﬁge_rvcegos?ém?ecane brittle, and crack

occurred in all surtfac e ‘an %ation coati ng conposition

cont ai ni nYy Jyac@f rabtdi ecﬁdolntaﬁﬁﬁﬁldnrls ﬁ%e}@edm denatured silicate of the
conmponent (Cl) (Conparative Exanples appearance of effect in

r ai n- st r i’pexSeveretteace oﬁtmmﬁtnp&iit@itﬂﬂﬁﬁu&ﬂ% obérv@lt ai ned even in the early
stage. 4 Stain resistance test

A coat composed of a primer (30 pm) and  a coating (40 um) was formed on an
aluminum plate of 150 x 70 x 0.8 mm in the same manner as evaluation (3) and (4) to
obtain a sample.

The resulting sample was aged for 7 days at the standard condition and 15% by weight
of a carbon black water-dispersed paste liquid was dropped on the coat surface so that a
drop of a diameter of 20 mm and height of 5 mm was formed anti-contamination test
according to a stain resistance test (JIS K-5400 (1990) 8.10). Then, the sample was
allowed to stand in a temperature-constant room at 50°C for 2 hours. Then, the
sampels were washed with flowing water and the degree of contamination of the coat
surface was visually observed. The results are determined according to the following
criteria.

© : No contamination is observed.

O : Trace of contamination is observed slightly.

A : Trace of contamination is observed.

X : Severe trace of contamination is observed.

&) Recoating test

The above SK#1000 primer was spray-coated on an aluminum plate of 150 mm x 70
mm x 0.8 mm in dry film thickness of 30 um and the plate was dried for 8 hours at
standard state.

The test coating was spray-coated on four aluminum plates in dry film
thickness of 25 um, aged and then dried for 16 hours, 1 day, 3 days and 7 days,
respectively. Subsequently, the same test coating was spray-coated thereon in a dry
film thickness of 25 pm, e.g. total film thickness of 50 pm to obtain a sample.

The resulting sample was aged for 7 days at the standard state and the adhesion
was evaluated according to a cross cut test of the adhesion (JIS K-5400 (1990) 8.8.1).
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The evaluation results are represented by the score shown in Table 5.
(6) Lifting test
(Test coatings 1 and 3)

A white coating composition of formulation of Example 23 was diluted (outer
percentage, diluted by 30 % by weight) by adding 100 parts by weight of xylene, and the
diluted solution was mixed and stirred to obtain a white test coating 1 for spray coating.

At that time, the content of the aliphatic hydrocarbon solvent in all solvents
was 37% by weight.

In the same manner, a test coating 3 for coating of Example 31 was prepared.
(Test coatings 2 and 4)

A white coating composition of formulation of Example 23 was further diluted
(outer percentage, diluted by 30% by weight) by adding 100 parts by weight of LAWS
(Mineral spirit manufactured by Shell petroleum oil Co., Ltd.), and the diluted solution
was mixed and stirred to obtain a white test coating 2 for spray coating.

At the time, content ratio of aliphatic hydrocarbon solvent in all solvents was
68% by weight.

Similarly, a test coating 4 for coating of Example 31 was prepared.
<Test method>
On two slate plates of 200 mm x 300mm x 4 mm, a Milac sealer ES (manufactured by
SK Kaken, Co., Ltd.; one liquid epoxy resin sealer) was spray-coated in a desired
amount of 0.2 Kg/mz, and the plates were dried for 1 hour at standard state. Then, a
SK acrylic color (manufactured by SK Kaken, Co., Ltd.; one liquid solvent type acrylic
resin topcoat) was spray-coated in a desired amount of 0.3 Kg/mz, and the plates were
aged for 7 days at standard state. - Using this coat as an old coat, the above test coatings
1, 2, 3 and 4 were spray-coated in a desired amount of 0.15 Kg/mz, respectively, and the
plates were dried for 24 hours at standard state. | Subsequently, each coating was
further spray-coated in a desired amount of 0.15 Kg/mz.
<Results>

The state of the coat surface was observed. As a result, the slate plates on

which the coatings 1 and 3 were sprayed caused shrink on the surface and a lifting
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58

phenomenon was observed,

The slate plates on which the coatings 2 and 4 were sprayed, have good surface
condition, and a lifting phenomenon was not observed.

@)) Evaluation of compatibility

Regarding the PU-II base having specific SP value, a compatibility test was carried out.
Using raw materials as shown in Tables 12 and 17, each component except for pigments
in the formulation shown in Tables 13, 14, 18 and 19 were mixed and the evaluation
was performed.  That is, 200 parts by weight of a polyol 3(solution type acrylic polyol)
and 47.0 parts by weight of isocyanate were mixed (isocyanate was mixed in a NCO/OH
ratio of 1.0 relative to a hydroxyl group of acrylic polyol), and 10.5 parts by weight of
an alkoxysilane condensate was added to the mixture (mixed in the amount of 5.0 parts
by weight in term of Si0,), and then the mixture was sufficiently stirred. The resulting
mixture was spray-coated on a transparent glass plate of 150 mm x 50mm x 3 mm in a
dry film thickness of 40um, and then aged and dried at the temperature of 20°C and a
humidity of 65% (hereinafter referred to as a “standard state”) for 24 hours.

Thereafter, the transparency of the film was visually evaluated.

The evaluation was performed according to the following criteria. The results are
shown in Tables 15 and 20.

O: Completely transparent state

A: The state where slight turbidity is observed

X : Opaque state with white turbidity
(8) Evaluation of appearance after curing of coat

Regarding the acrylic resin (AC)-based coating, the appearance after curing of
the coat was evaluated.
On seven aluminum plates of 150 mm x 75Smm x 0.8 mm, a SK#1000 primer (epoxy
resin primer, product manufactured by SK Kaken Co., Ltd.) was spray-coated in a dry
film thickness of about 30 um, and the plates were dried at the temperature of 20°C and
humidity of 65% for 8 hours.

Subsequently, the enamel coating was spray-coated on the surface of the

SK#1000 primer of the above aluminum plate in a dry coat thickness of 25 pm to obtain
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a sample.

The sample was aged at the temperature of 20°C and humidity of 65% for 7
days, and the appearance of the coat was evaluated by an appearance test of the coat
according to JIS K5400 7.1. The evaluation was performed by the following criteria.
O:No abnormality is observed. Regarding those wherein abnormality is observed, the
abnormality is concretely described. The results are shown in Table 25.

(9) Weathering resistance test '
Regarding the coating (PU-III) forming a coat having elasticity, the weathering
resistance test was also carried out.

The resulting elastic coating composition was coated on an aluminum plate of
75 mm x 75mm x 0.8 mm in a wet thickness of 125um by using an applicator to obtain
a test plate. The test plate was aged at the temperature of 20Cand a humidity of 65 %
(hereinafter referred to as “standard state) for 7 days, and then the weathering
resistance test was carried out using a “Super UV Tester (SUV-W13)” manufactured by
Iwasaki Denki, Co., Ltd.

In the test, a cycle of ultraviolet radiation in an atmosphere of a temperature of
60C and a humidity of 65% for 6 hours and standing in an atmosphere of a temperature
of 30C and a humidity of 90% or more for 2 hours was repeated 30 times and gloss
retention was measured. The gloss retention (GR) was determined by measuring 60°
specular gloss(GO) before testing and 60° specular glossiness(G1) after testing according
to JIS K 5400 7.6, “specular gloss”, and calculating according to the following
equation:

GR(%) =100 X G1/GO.

The results are shown in Table 9.

(10) Heating/cooling repeating test

Regarding the coating (PU-III) forming'a coat having elasticity, the weathering
resistance test was also carried out.

Using a slate plate of 150 mm x 75Smm x 6 mm as a substrate for sample (back

and side surfaces (total five surfaces) of each substrate were sealed with a solvent-free

o1



[err]

epoxy resin), an EX sealer (manufactured by SK Kaken Co., Ltd.: chlorinated rubber

type solvent undercoat) was spray-coated on the substrate to adjust the surface

condition in a desired amount of 0.2 kg/m?, and the plate was dried for 4 hours at
standard state. Then, Lenaexcellent (acrylic rubber waterproofing multi-layer coating

material E manufactured by SK Kaken Co., Ltd.) was spray-coated on the substrate by

two portions to adjust the surface condition in a desired amount of 0.2 kg/mz. The
plates were dried for 24 hours at the standard state. Subsequently, the elastic coating
composition was coated by two portions in a dry film thickness of 50um to obtain a
sample.

The resulting sample was aged for 7 days at the standard state, and then tested according
to JIS A6909 (1995) 6.11, “Heating/cooling repeating test”.

After one cycle of 24 hours was carried out ten times, the appearance of the

coat was evaluated, and then it was evaluated every 10 cycles up to 30 cycles (total 3

times of evaluation). The results are shown in Table 9.
[Evaluation results]
(Examples 1 to 9, Comparative Examples 1 to 7)

The evaluation results are summarized in Table 6. As is apparent from these
results, the following points can be pointed out.
a) In the anti-contamination coating of the present invention (Examples 1t0 9), a
decrease in contact angle was observed even in the water dipping test in which actual
rainfall was assumed, and excellent anti-contamination property and rain-striped
contamination resistance could be obtained. |
b) In case of the coatings of Examples 1 and 3, good coat can be obtained when
topcoating was carried out within 16 hours. In the other Examples, excellent recoating
property was obtained even after a lapse of long time.
¢) In case of the conventional polyurthane resin coating (Comparative Example 1) and
fluorine resin coating (Comparative Example 2), which do not contain alkoxysilane or
silicates, the contact angle was large and the contamination resistance and rain-striped
contamination resistance were insufficient.

d) In the coating obtained by adding a normal alkyl silicate (Comparative Example 3),
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the rain-striped contamination resistance tends to be improved after a lapse of 6 months
of more, but it is insufficient in the initial stage. The recoating property was
deteriorated with a lapse of time.

e) In case of using an alkoxysilane condesate containing alkyl groups having 1 and 12
carbon atoms (Comparative Example 6) or using an alkoxysilane condensate containing
alkyl groups having 1 and 3 carbon atoms and alkyl groups having 1 and 5 carbon atoms
and having an exchanging rate of more than 50% (Comparative Examples 4 and 5), the
contamination resistance and rain-striped contamination resistance were insufficient.

f) It has been found that coating obtained by adding excess alkoxysilane condensate

(Comparative Example 7) is superior in contamination resistance and rain-striped

ccontamination resistance in the initial stage, but crack occurs on the whole surface of the

coat after three months and the durability is insufficient.
(Examples 10 to 21, Comparative Examples 8 to 16)

It is apparent that the (PU-III)-based coatings of Examples 10 to 21 show good
weathering resistance, heating/cooling repeating resistance and high durability.
Particularly, Examples 12 and 13 containing a polyalkylene oxide chain-containing
alkoxysilane compound shows good results in the rain-striped contamination test from
the initial stage.

On the other hand, Comparative Example 8 using a resin having low Tg shows
poor weathering resistance. As a matter of course, the contamination resistance was
also poor. Comparative Example 9 having the same formulation as that of a normal
elastic urethane resin coating shows sufficient durability, but the contamination
resistance was poor. It has been found that the weathering resistance of Comparative
Example 10 obtained by adding caprolactonediol to an normal elastic urethane resin
coating tends to be deteriorated in comparison with Comparative Example 9 and,
furthermore, blister occurred in the heating/cooling repeating test and the durability is
poor.

It has been found that Comparative Example 11 obtained by mixing methyl
silicate with a normal elastic urethane resin coating showed comparatively good anti-

contamination property, but crack occurred in the heating/cooling repeating test and
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crack also occurred with a lapse of time in the exposure test of the rain-striped
contamination resistance so that the durability is insufficient. It has been found that
Comparative Example 12 obtained by adding only the component (C1) of the present
invention to a normal elastic urethane resin coating is inferior in durability like
Comparative Example 11.

The Example obtained by adding a large amount of the component (G) are
inferior in weathering resistance and contamination resistance. It has been found that
Comparative Example 14 obtained by mixing a large amount of the component (C1)
shows good weathering resistance and contamination resistance, but crack occurred in
the heating/cooling repeating test and crack also occurred with a lapse of time in the
exposure test of the rain-striped contamination resistance so that the durability is poor.

Comparative Example 15 obtained by adding an alkoxysilane compound 3
containing alkyl groups having 12 carbon atoms shows poor contamination resistance.
Comparative Example 16 obtained by mixing the poylol having low Tg and the
components (G) and (C1) of the present invention shows poor weathering resistance like
Comparative Example 8.

Accordingly, it has been found that there can be obtained a coating composition capable
of forming an elastic anti-contamination coat having good durability and contamination
resistance by mixing the components (A3), (B2), (G), and (C1) of the present invention
with good balance. |
(Examples 22 to 30, Comparative Examples 17 to 25)

The results shown in Table 15 were obtained and all Examples showed good
results. It is apparent that the compatibility between the alkoxysilane condensate and
resin is good and the measured contact angle shows excellent hydrophilicity. It has
also been found that the rain-striped contamination was not observed and the
contamination resistance is excellent. In particular, the water dipping test is that which
reproduce actual rainfall several times. It has been found that good hydrophilicity was
shown after rainfall. In particular, Examples 29 and 30 obtained by adding the
component (D) show good contamination resistance from the initial stage, and excellent

results were obtained in initial contamination resistance and stain resistance.
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Comparative Examples 17 to 19 using a commercially available alkyl silicate
had poor compatibility and surface orientation property and, therefore, the surface of the
coat is not hydrophilized and rain-striped contamination occurred and the contamination
resistance is poor. In the coating of Comparative Example 20, wherein ester
interchange rate of an alkyl group is high, it is found that rain-striped contamination
occurred and contamination resistance is bad because surface hardly become
hydrophilicity. When chain length of alkyl group is too long, rain-striped contamination
occurred and contamination resistance becomes worse same as Comparative Example
21 because it does not become hydrophilicity.

When Comparative Example 22 has normal formulation of weak solvent type
coating, it is found that rain-striped contamination occurred and contamination
resistance is bad because the surface has no hydrophilicity. When the amount of the _
component (C2) is small, the same results were obtained. When the amount of the
component (C2) is much, because the component (C2) was oriented to the surface so
that it becomes hydrophilicity, but cure of coat tends to be slower. On the other hand,
according to with time, crack occurred because the surface become rigid, thereby
bringing results that have problems in durability of a coat.

(Examples 31 to 38, Comparative Examples 26 to 33)

In the coating of Examples 4 to 7, wherein a polyalkylene oxide chain-
containing alkoxysilane compound (D) is contained, lowered of contact angle is large
owing to repeat of water dipping, surface of coat has hydrophilicity, So that it was found
that contamination resistance at early stage is good. Similarly, the result that stain
resistance is excellent was obtained.

In the coating of Comparative Examples 26 to 28, using commercially
available alkyl silicate, compatibility and surface orientation were bad, so that surface
have no hydrophilicity, rain-striped contamination occurred, so that it is found that
contamination resistance is bad. In addition, stain resistance also becomes bad results.
In the coating of Comparative Example 29, wherein ester interchange rate of alkyl group
of alkoxysilane comound is high, the surface hardly become hydrophilicity, rain-striped

contamination occurred, so that it is found that contamination resistance is bad.
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When the chain length of alkyl group is too long, as same as Comparative Example 30,
it does not become hydrophilicity, so that it is found that contamination resistance is bad.
Comparative Example 31 has normal formulation of weak solvent type coating, but it is
found that rain-striped contamination occurred and contamination resistance is bad. In
the coating of Comparative Example 32, wherein the amount of alkoxysilane compound
is little and amine compounds are not contained, contamination resistance is bad same
as Comparative Example 31. In the coating of Comparative Example 33, wherein the
amount of alkoxysilane compound is large and no amine compound is contained, coat
surface has hydrophilicity, but there is a problem in interlaminar adhesion and crack
occurred because the surface becomes rigid with time, thereby bringing a result having a
problem in durability of a coat. On the other hand, all Comparative Examples having
bad contamination resistance, also have bad result in stain resistance.

(Example 39 to 44, Comparative Examples 34 to 41) |

From the results of Table 24, the following evaluation can be obtained.

In particular, it is found that the results of a evaluation for rain-striped
contamination in Example 41 to 44 are excellent. On the other hand, comparing
Example 40 with Example 43, in the alkoxysilane condensate of Example 43, in a small
addition amount lowered contact angle can be observed, excellent result is obtained in
rain-striped contamination resistance. Therefore, it was found that in the case of using
the alkoxysilane condensate wherein those having the 3 to 10 chains of alkyl group are
combined each other, excellent contamination resistance can be obtained in a small
amount of addition amount. The coating of Comparative Example 34 is that same
formulation with normal acrylic resin coating, but lowered contact angle was not
observed, and bad results were obtained in rain-striped contamination resistance, stain
resistance.

On the other hand, the coating of Comparative Example 35, wherein
polyalkylene oxide chain-containing alkoxysilane compound as one of essential
structural element of the present invention is not contained, effect can be observed but,
in particular, result inferior in contamination resistance in the initial stage was obtained.

In addition, In Examples 36 and 37 wherein polyethylene glycol is added in
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spite of polyalkylene oxide chain-containing alkoxysilane compound, gloss is lowered,
and tack also occurred in surface of coat. Therefore, it was found that there are |
problems in physical properties of coat and in practical use.

In Comparative Example 38 wherein the alkoxysilane condensate having the chain
length of 3 to 10 of alkyl group and high ester intercxchaﬁge rate, certain effects were
observed but they are inefficient results.

In Comparative Example 39 wherein the alkoxysilane condensate having the
chain length for alkyl group of 12 is used, the same tendency as coating 11 can be
observed.

In Comparative Example 40 wherein the addition amount of an alkoxysilane
condensate s little, the same tendency as that in Comparative Example 34 was observed,
it was fount that there was a little stain resistance.

In contrast, in Comparative Example 41 wherein addition amount of
alkoxylsilane condensate is much, lowered contact angle is observed, but according to
field exposion crazing called as crack occurred in its surface, so that it was found that
there were practical problems.

(Examples 45 to 51, Comparative Examples 42 to 47)

The evaluation results are collectively shown in Table 28. From this result, the
following points can be iﬁdicated.

1) In the anti-contamination coating composition (Examples 45 to 5 1), lowered
contact angle also can be observed in the water dipping test assuming real rainfall, and
excellent contamination resistance and rain-striped contamination resistance are
obtained.

2) In particular, according to anti-contamination coating composition containing the
component (D) (Examples 48 to 50), the result that from 1 month later, namely from
such early state rain-strip is not observed at the vertical surface.

3) In the anti-contamination coating composition containing no component (C1) of the
present invention, result of contamination resistance was not observed. On the other
hand, at relatively initial stage, the coating had excellent rain-striped contamination

resistance, but with time rain-strip became obvious.
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4) In the anti-contamination coating composition containing the alkoxysilane
condensate that is against the specified value according to the denaturation of the
component (C1) (Comparative Examples 42, 45 and 46), effect of contamination
resistance is not observed, and rain-strip is also obvious.

5) In the anti-contamination coating composition containing the alkoxysilane
condensate that is against containing amount of the component (C1) (Comparative
Examples 44), coat became brittle, and crack occurred in all surfaces.

6) In the anti-contamination coating composition containing normal methyl
silicate in spite of denatured silicate of the component (C1) (Comparative
Examples 47), appearance of effect in rain-striped contamination resistance was

not obtained even in the early stage.
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CLAI M5 1. An anti-contam nation coating conposition conprising a

pol yur et hane- form ng conponent (PU-1) obtained by m xing a polyol conpound

(Al) having a wei ght- average nol ecul ar wei ght of 5000 to 80000 and a

hydr oxyl group value of 20 to 150 (KOH ng/g) with a polyi socyanate conpound

(Bl) in a NCO OH equivalent ratio of 0.6 to 1.4, and a tetraal koxysil ane

condensate, wherein the tetraal koxysilane condensate is contained in the

anount of 1.0 to 40.0 parts by weight in termof SIQ2 relative to 100 parts

by wei ght of the solid content of the polyol conpound, and the

tetraal koxysi | ane condensate is a tetraal koxysil ane condensate (Cl), which

has an average condensation degree of 4 to 20 and has an al kyl  group having

1 to 2 carbon atons and an al kyl group having 3 to 10 carbon agons, the

al kyl group having 3 to 10 carbon atons being contained in theqanmount of 5
H Al
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condensat e. 2. The anti-contam nation coating conposition according
to claiml1, wherein the polyol conpound (Al) is an organic solvent-sol uble
fl uori ne-contai ni ng copol yner obtai ned by copol ynerizing fluorool efin, at

| east one of vinyl ester and vinyl ether, and a hydroxyl group-containing
nonomer as an essential constituent nononer. 3. The

anti-contam nation coating conposition according to claiml1l or 2, wherein a
hydr ophi | i ¢ al koxysi | ane conpound (D) having a wei ght-average nol ecul ar

wei ght of 150 to 3500 and containing a poly al kyl ene oxi de chai n havi ng
repeating units of 2 to 40 was added in the amount of 0.1 to 20 parts by

wei ght relrgtvertoTto6 bg— £ t-Rersehd—eentent—of Lhe pol yo
conmpound &) . A 1. e~ 1{ngt { on cod}ing conposhti on
accor di ng§ §a§y o rei ph an anjine cor@)un&' (E) was
added inﬁu arpunt™ s y [wei ght rlel afivedto 800 parts by
wei ght of e _ppl vol A 5| The anti{cont am @ati on
coating cegggosifion agc [ qg r |3 wherdgi n fhelppl ygl conpound
(A1) cont ﬁmga%tecb'@r ' g i i pg acryflicf pollypl . & 6.
. S | (! 1 ) 1 . . . rard
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87 wherein the fluorine-containing copolyner contains a
fluorine-containing copolyner having a tertiary am no group. 7. The
anti-contam nation coating conposition according to claiml1, wherein the
pol yol conpound (Al) is a polyol compound having a glass transition
tenperature (Tg) of 15 to 100[err]C and the polyi socyanate conpound (B1)
has a concentration of a
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pol yi socyanate group of the solid content of from3 to 15% by wei ght as

pol yur et hane- form ng conponent (PU-111) and wherein a pol ycaprol act onedi ol
and/ or pol ycaprol actonetriol (G having a weight-average nol ecul ar wei ght
of 300 to 3000 and a hydroxyl group value of 30 to 550 (KCH ng/g) are
contained in the solid anmount of 1 to 20 parts by weight relative to 100
parts by weight of the solid content of the polyol conpound (Al).

8. The anti-contam nation coating conposition according to claim?7, wherein
a hydrophilic al koxysilane conmpound (D) having a wei ght-average nol ecul ar
wei ght of 150 to 3500 and containing a poly al kyl ene oxi de chai n havi ng
repeating units of 2 to 40 was added in the anount of 0.1 to 20 parts by
wei ght relative to 100 parts by wei ght of the solid content of the polyol

conmpound (A o AN antr=contantattop—cgatHRg—gonposi ti on
conpri sing aapglyuret ang- forming ébnp@nert (PU-I[1') |contai ning a pol yol
conmpound (A avijng al8sqlublRi t @angterooof b. bt ggp. $, a wei ght -average
nol ecul ar w t gf 5000 fto 150(@0 ahd hydr oxyl {grqup yalue of 15 to 100
( KOH ng/ g) ssol Med and/lor Hi sj ersed i'h alnont aquedus sol vent and a
polylsocyanaae corpound (|B2) [inja NCO' GH edui vial et rjati ¢ of 0.7 to 2.0, a
t et r aal koxys I@ng ondiensat e|L C2) whi chl isia condensgte of
t et r aal koxyls ;$ avifig [ Evendge|Condendatijon degréé of 4 to 20 and
whi ch has a® al kyl| group |hav|ng|1 tp 3 [carbon fatofrs gnd an al kyl group
havi ng 4 t o[ IZ canbon arqrs;
s 2
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groups in the condensate, and

group having 4 to 12 carbon atons being contained in the anount
al kyl

a hydrophilic conpound al koxysilane (D) having a wei ght-average nol ecul ar
wei ght of 150 to 3500 and containing a poly al kyl ene oxide chai n having

of 5 to 50% by equi val ent based on all

the al kyl
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11. The anti-contam nation coating conposition according to claim9,
wherein the am ne corrpound (BE) is cont ained in the solid content of 0.02

to 5.0 parts—hy—weight—rrghati-re—to—100—parts hy ueight aof the pol yol
compound (&2) . A 12. Thejantfi - dontlani natl on cdafiln onposition
accordi ngg = ohe|of} cliai néo'g tjo 11, ereilg not |l egs {Bhan 50% by

wei ght of | |sdl vents i n |t he c‘%ating conpositijon i9 ¢dc |ad by an

al i phat i ¢ phydtegatpot: 13 +—A—aft-cordtan ngtianic atl ng
conposi ti 0B congriping [a tletrjaallkoXysill ane condensatg {Cdl)] MBich is a
tetraal ko ﬁg%e copdgnsgt e haﬂl nd anl avier age {conderjsat|i ¢n| ‘geliree of 4 to
20 and ng tﬁ‘ét'é ah al Byl |grqu p-*ha\n ngd 1 {fo 2 darbon |at dm oan al kyl
group havilng 3 tlo 10jcdrbdn gtorns, |thg allkyl grloup hgv|ng 10 carbon
at ons belm contjai ped ifn tlhe Jangqunt] off 5 [t 0 50% by equ{va Eo ased on all
al kyl gro § n %ge corjdernjsatfe, |i n Jthgwagount gf 1 tq BQq pgrgsSby weight in
term of Si nel@& ve tlo 100 |parjt s |by [Regight of] the qo id%ontént of an
acrylic copol yndr yesin (AQ [whilch |contaijns an jacryl gt g [apd/ gri&a

met hacryl ag e noner [and has [a gl ags tjransiiion

a0 R a8 :
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tenperature of 0 to 100[err]C. 14. The anti-contam nation coating
conposition according to cI aim 13, V\/nerel n the hydrophilic al koxysil ane

conmpound (D Hd.VIII a rght=—averrage—oteettar—we-ght—oef—150-t o 3500 and
cont ai ni ng ene {gxi dg jchai|n hayk wggapeatmgi its of 2 to 40 1is
added in thd @ont@t cF,’,O.J@o 26 g r‘gs by wei gQ}| rel atiive to 100
parts by we f t he resiin soljid ccntoeﬂtwof the ag¢rylic copolyner resin
(AC) . o Thg antif-contamngton—cgat+Re—cergestt-en according to
claim13 or 3 <=hereil;; t he ,am g corppound (E) ifs addgd in the solid
content of 0.H25t9|@.0|gart3Dy |&ightXrel alXve|&b 10 parts|by wei ght of
the resin sol contentf of tthe agrylig copolymer| resin (AC).
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16. An anti-contam nation coating conposition conprising a conpound (Cl)
which is a tetraal koxysil ane condensate having an average condensati on
degree of 4 to 20 and which has an al kyl group having 1 to 2 carbon atons
and an al kyl group having 3 to 10 carbon atons, the al kyl group having 3
to 10 carbon atons being contained in the anount of 5 to 50% by equi val ent
based on all alkyl groups in the condensate, in the anmount of 1.0 to 20.0
parts by weight in termof SidJerr] relative to 100 parts by weight of the
solid content of an al koxysilyl group-containing acrylic copolymer resin
(AS) which has a group represented by the general fornmula (chem cal

formula 1) g (R2) a
[err] (whewmei iR err] | repregents pn|alkyl |g gip havi ng:El to 10 carbon
at ons; R2r3@§&nts%ﬁydrogen afom or |-af npRowal eal b,.}/digocarbon group
selectedfr)gwtﬁlI grioup] comsi gti ng bf | al ky! |=afyl apdzar & kyl groups having
1 to 10 carpOh atjons|; apd rgpregentp P, |1{of 2). g §
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relative to

resin (AS).
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wherein the hydrophilic al koxysilane conpound

Is from1.0 to 10 parts by wei ght

18. The anti-contam nation coating conposition
17,

17. The anti-contam nati on coating conposition according to claim 16,

wherein the content of (Cl)
100 parts by weight of the solid content of the al koxysilyl

group-contai ning acrylic copol ymer

90

(D) having a wei ght-average nol ecul ar

according to claim 16 or
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wei ght of 150 to 3500 and containing an poly al kyl ene oxi de chai n havi ng
repeating units of 2 to 40 is added in the solid content of 0.1 to 20 parts
by wei ght . 19. The anti-contam nation coating conposition
according to any one of clainms 3 to 6, claim8, claim9, claim1l, claim
12, claim 14, claim 15 and claim 18, wherein the pol al kyl ene oxi de chain
constituting the hydrophilic al koxysilane conpound (D) is a polyethyl ene
oxi de chai n.
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CLAIMS

1. An anti-contamination coating composition comprising a polyurethane-
forming component (PU-I) obtained by mixing a polyol compound (A1) having a weight-
average molecular weight of 5000 to 80000 and a hydroxyl group value of 20 to 150
(KOH mg/g) with a polyisocyanate compound (B1) in a NCO/OH equivalent ratio of 0.6
to 1.4, and a tetraalkoxysilane condensate, wherein the tetraalkoxysilane condensate is
contained in the amount of 1.0 to 40.0 parts by weight in term of SiO, relative to 1_00
parts by weight of the solid content of the polyol compound, and the tetraalkoxysilane
condensate is a tetraalkoxysilane condensate (C1), which has an average condensation
degree of 4 to 20 and has an alkyl group having 1 to 2 carbon atoms and an alkyl group
having 3 to 10 carbon atoms, the alkyl group having 3 to 10 carbon atoms being
contained in the amount of 5 to 50% by equivalent based on all alkyl groups in the
condensate,

2. The anti-contamination coating composition according to claim 1, wherein
the polyol compound (Al) is an organic solvent-soluble fluorine-containing copolymer
obtained by copolymerizing fluoroolefin, at least one of vinyl ester and vinyl ether, and
a hydroxyl group-containing monomer as an essential constituent monomer.

3. The anti-contamination coating composition according to claim 1 or 2,
wherein a hydrophilic alkoxysilane compound (D) having a weight-average molecular
weight of 150 to 3500 and containing a poly alkylene oxide chain having repeating units
of 2 to 40 was added in the amount of 0.1 to 20 parts by weight relative to 100 parts by
weight of the solid content of the polyol compound (A1).

4. The anti-contamination coating composition according to any one of claims 1
to 3, wherein an amine compound (E) was added in the amount of 0.02 to 5.0 parts by
weight relative to 100 parts by weight of the polyol compound (Al).

5. The anti-contamination coating composition according to claim 1 or 3,
wherein the polyol compound (A1) contains a tertiary amino group-containing acrylic
polyol.

6. The anti-contamination coating composition according to claim 2 or 3,
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wherein the fluorine-containing copolymer contains a fluorine-containing copolymer
having a tertiary amino group.

7. The anti-contamination coating composition according to claim 1, wherein
the polyol compound (A1) is a polyol compound having a glass transition temperature
(Tg) of 15 to 100°C and the polyisocyanate compound (B1) has a concentration of a
polyisocyanate group of the solid content of from 3 to 15% by weight as polyurethane-
forming component (PU-III) and wherein a polycaprolactonediol and/or
polycaprolactonetriol (G) having a weight-average molecular weight of 300 to 3000 and
a hydroxyl group value of 30 to 550 (KOH mg/g) are contained in the solid amount of 1
to 20 parts by weight relative to 100 parts by weight of the solid content of the polyol
compound (Al).

8. The anti-contamination coating composition according to claim 7, wherein a
hydrophilic alkoxysilane compound (D) having a weight-average molecular weight of
150 to 3500 and containing a poly alkylene oxide chain having repeating units of 2 to 40
was added in the amount of 0.1 to 20 parts by weight relative to 100 parts by weight of
the solid content of the polyol compound (A1).

9. An anti-contamination coating composition comprising a polyurethane-
forming component (PU-II) containing a polyol compound (A2) having a solubility
parameter of 6.5 to 9.5, a weight-average molecular weight of 5000 to 150000 and a
hydroxyl group value of 15 to 100 (KOH mg/g) dissolved and/or dispersed in a non-
aqueous solvent and a polyisocyanate compound (B2) in a NCO/OH equivalent ratio of
0.7 to 2.0, a tetraalkoxysilane condensate (C2) which is a condensate of
tetraalkoxysilane having an average condensation degree of 4 to 20 and which has an
alkyl group having 1 to 3 carbon atoms and an alkyl group having 4 to 12 carbon atoms,
the alkyl group having 4 to 12 carbon atoms being contained in the amount of 5 to 50%
by equivalent based on all alkyl groups in the condensate, and a hydrophilic compound
alkoxysilane (D) having a weight-average molecular weight of 150 to 3500 and
containing a poly alkylene oxide chain having repeating units of 2 to 40, wherein the
tetraalkoxysilane condensate (C2) is contained in the amount of 1.0 to 50.0 parts by

weight in term of SiO, and the hydrophilic alkoxysilane compound (D) is contained in
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the solid content of 1.0 to 50.0 parts by weight, respectively, relative to 100 parts by
weight of the resin solid content of the polyol compound (A2).

10. An anti-contamination coating composition comprising a polyurethane-
forming component (PU-I) containing a polyol compound (A2) having a solubility
parameter of 6.5 to 9.5, a weight-average molecular weight of 5000 to 150000 and a
hydroxyl group value of 15 to 100 (KOH mg/g) dissolved and/or dispersed in a non-
aqueous solvent and a polyisocyanate compound (B2) in a NCO/OH equivalent ratio of
0.7 to 2.0, a tetraalkoxysilane condensate (C2) which is a condensate of
tetraalkoxysilane having an average condensation degree of 4 to 20 and which has an
alkyl group having 1 to 3 carbon atoms and an alkyl group having 4 to 12 carbon atoms,
the alkyl group having 4 to 12 carbon atoms being contained in the amount of 5 to 50%
by equivalent based on all alkyl groups in the condensate, and an amine compound (E),
wherein the tetraalkoxysilane condensate (C2) is contained in the amount of 1.0 to 50.0
parts by weight in term of SiO, and the amine compound (E) is contained in the solid
content of 0.02 to 5.0 parts by weight, respectively, relative to 100 parts by weight of the
resin solid content of the polyol compound (A2).

11. The anti-contamination coating composition according to claim 9, wherein
the amine compound (E) is contained in the solid content of 0.02 to 5.0 parts by weight
relative to 100 parts by weight of the polyol compound (A2).

12, The anti-contamination coating composition according to any one of claims
9 to 11, wherein not less than 50% by weight of all solvents in the coating composition
is occupied by an aliphatic hydrocarbon.

13. An anti-contamination coating composition comprising a tetraalkoxysilane
condensate (C1) which is a tetraalkoxysilane condensate having an average
condensation degree of 4 to 20 and which has an alkyl group having 1 to 2 carbon atoms
and an alkyl group having 3 to 10 carbon atoms, the alkyl group having 3 to 10 carbon
atoms being contained in the amount of 5 to 50% by equivalent based on all alkyl
groups in the condensate, in the amount of 1 to 30 parts by weight in term of SiO,
relative to 100 parts by weight of the solid content of an acrylic copolymer resin (AC)

which contains an acrylate and/or a methacrylate monomer and has a glass transition
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temperature of 0 to 100C.

14. The anti-contamination coating composition according to claim 13, wherein
the hydrophilic alkoxysilane compound (D) having a weight-average molecular weight
of 150 to 3500 and containing an alkylene oxide chain having repeating units of 2 to 40
is added in the solid content of 0.1 to 20 parts by weight relative to 100 parts by weight
of the resin solid content of the acrylic copolymer resin (AC).

15. The anti-contamination coating composition according to claim 13 or 14,
wherein the amine compound (E) is added in the solid content of 0.02 to 5.0 parts by
weight relative to 100 parts by weight of the resin solid content of the acrylic copolymer
resin (AC).

16. An anti-contamination coating composition comprising a compound (C1)
which is a tetraalkoxysilane condensate having an average condenéation degree of 4 to
20 and which has an alkyl group having 1 to 2 carbon atoms and an alkyl group hax"ing 3
to 10 carbon atoms, the alkyl group having 3 to 10 carbon atoms being contained in the
amount of 5 to 50% by equivalent based on all alkyl groups in the condensate, in the
amount of 1.0 to 20.0 parts by weight in term of SiO, relative to 100 parts by weight of
the solid content of an alkoxysilyl group-containing acrylic copolymer resin (AS) which

has a group represented by the general formula (chemical formula 1)

(R

|

2) a

(wherein R, represents an alkyl group having 1 to 10 carbon atoms; R, represents a
hydrogen atom or a monovalent hydrocarbon group selected from the group consisting
of alkyl, aryl and aralky! groups having 1 to 10 carbon atoms; and a represents 0, 1 or 2).

17. The anti-contaminatioh coating composition according to claim 16, wherein
the content of (C1) is from 1.0 to 10 parts by weight relative to 100 parts by weight of
the solid content of the alkoxysilyl group-containing acrylic copolymer resin (AS).
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18. The anti-contamination coating composition according to claim 16 or 17,
wherein the hydrophilic alkoxysilane compound (D) having a weight-average molecular
weight of 150 to 3500 and containing an poly alkylene oxide chain having repeating
units of 2 to 40 is added in the solid content of 0.1 to 20 parts by weight.

19. The anti-contamination coating composition according to any one of claims
3to 6, claim 8, claim 9, claim 11, claim 12, claim 14, claim 15 and claim 18, wherein
the polalkylene oxide chain constituting the hydrophilic alkoxysilane compound (D) is a

polyethylene oxide chain.
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ABSTRACT

The present invention relates to a coating composition, which forms an
anti-contamination coat having hydrophilicity on the surface, soil-release effect
and excellent stain resistance to oil, and which is also suitable for outside wall
coating of buildings, having excellent interlaminar adhesion when multiple
coating is performed. A conventional anti-contamination coating was
insufficient in stainproofing performance immediately after formation of the coat,
and there was no coating which is superior in stain resistance to oil and
interlaminar adhesion. The coating composition of the present invention is
obtained by mixing a tetraalkoxysilane condensate which has an average
condensation degree of 4 to 20 and has an alkyl group having 1 to 2 carbon atoms
and an :ilkyl group having 3 to 10 carbon atoms, or an alkyl group having 1 to 3
carbon atoms ahd an .alkyl group having 4 to 12 carbon atoms, the alkyl group
having 3 to 10 carbon atoms or 4 to 12 carbon atoms being contained in the
amount of 5 to 50% by equivalent based on all alkyl groups in the condensate,
with a polyurethane resin, an acrylic copolymer resin or a silicone-acrylic
copolymer resin in the amount of 1.0 to 40.0 parts by weight in term of SiO,
relative to 100 parts by weight of the polyol compound. The addition of a
hydrophilic alkoxysilane having a poly alkylene oxide chain compound is also

suitable,
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(57) Abstract
A coating composition which can

yield a non-staining coating film

having a hydrophilic surface with a soil release effect and an excellent

resistance to the penetration of oily stains and which is excellent in also
tenacious adhesion between the layers in a multicoating work, and js suitable

for coating external walls or the like. The conventional non-staining coatings
are unsatisfactory in anti-staining properties immediately after the formation of
a coating film, and none of the conventional non-staining coatings is excellent

also in the resistance to the penetration of oily stains, tenacious adhesion
between the layers and the like, The non-staining coating composition
comprises: a polyurethane resin, an acrylic copolymer resin, or a
silicon/acrylate copolymer resin; and 1.0 to 40.0 parts by weight in terms of
weight of a polyol compound of a
tetraalkoxysilane condensate having an average degree of condensation of4 to
20 and bearing alkyl groups having 1 to 2 carbon atoms and 3 to 10 carbon
atoms or 1 to 3 carbon atoms and 4 to 12 carbon atoms with the content of the
alky! group having 3 to 10 carbon atoms or 4 to 12 carbon atoms being 5 to 50
equivalent % based on all the- alkyl groups in the condensate. It is also
preferable to add a hydrophilic alkoxysilane compound having a polyalkylene

8iO, based on 100 parts by

oxide chain,
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