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SPECI FI CATI ON Title of the Invention: Milti-Pack Aqu g
Gonposition . Background of the Invention: (1 ftTom
. The present invention relates to a nulti-pack apjueoREPLACED BHERN0si tSGnN,

- nore particularly a cold-drying nulti-pack aqupous~coating conmgjosition 5q
- which is capable of forming a coating film sho sgfintien pPagsar @eé" paped .ot
weat her resistance, durability, adhesion prope |Gaim(shnd: pguet [ dmpaged .......
resi stance w thout reducing crosglLRki S Hi.Ng.. to paged .......
conposition of the present inveﬁ%tgikigAggé iC %BV’ wma@gagQﬁ N p;zd -
architectural interior and exterior decorationg |p§"" O Paged -evvee:

aut onobi | es, vehicles, etc. (2) Description of tne baCKground Art. A

col d- dryln.gl P4 eQHSLR athpgngggH05|t|on is generally known to contain an
acrylic copégyﬁeﬁ—eﬁvgsreﬁ——as—a ehi cl e component. The acrylic copol yner
emul si on Mﬁlﬁﬂcﬁaéﬁahqﬁeéhé”Cbétiﬁ%”@gmﬁasiﬁibﬁn bondi ng between emul sion
particles. However, it was difficult for a glass transition tenperature of
t he copol yner to design at such a high level as to achieve the
filmformng properties due to the above fusion bonding, resulting in

t hat a coaBackgroundfof nehef Invenabianueous coati ng

(1) Field of the Invention:

The present invention relates to a multi-pack aqueous
coating composition, more particularly a cold-drying
multi-pack aqueous coating composition which is capable of
forming a coating film showing good properties in weather
resistance, durability, adhesion properties, and
pollution resistance without reducing crosslinking
properties. The coating composition of the present
invention is applicable to coating of architectural
interior and exterior decorations, bridges, ships,
automobiles, vehicles, etc.

? (2) Description of the Background Art:

A cold-drying aqueous coating composition is
generally known to contain an acrylic copolymer emulsiqn
as a vehicle component. The acrylic copolymer emulsion
is such that a film is formed by fusion bonding befween
emulsion particles. However, it was difficult for a
glass transition temperature of ﬁhe copolymer to design at
such a high level as to achieve the film-formihg
properties due to the above fusion bonding, resulting in

that a coating film formed from an aqueous coating
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-2- 7 conposition consisting of the above acrylic copolymer enulsion
showed poor properties in pollution resistance and water resistance.

. For the purpose of solving the problenms produced at the tinme of formng a
coating filmfromthe enul sion of the above aqueous coating conposition,
Japanese Patent Application Laid-Open No. 249587/92 discl oses a nethod of

crosslinking between emul sion particles through a crosslinking agent

i1 m for m a'{#%%fe*fyﬁc'ffglwr%f% 16 ot aRbTRer el B T
arying proRLid RSy ] & At e ;&@g&ﬁégmﬁ;&aﬂ@eﬁ Bds 18t ghoe

resi st ance. crossl 1 nking reac on use of the

above cross{d ki RS 5 99&? ot take place until the vvater contained in

the coating conposition has evaporated and the fusion bondi ng between

enul si on particlEse e faksss®l Geesolnties the FPEBiénoNgroduded at
| ow-tenperature or high humdity, the evaporation of the water takes pl ace

so slowy ti €imssdf NfoFikioes d@itDi@CLElnt Prdf thacenpleien ofsul ting
in producing such problens that a resulting filmshows whitening and does

not show i flendesbveoeaduesmncasating cofipos beion hefapamelse JBpberte Pat ent
Publ i cati on No. 32851/96 discloses an isocyanate-curing type two-pack
aqueous coatpmi cabrsika bdrOpeneler , 248580192 hdisbbeses a method of
crosslinking between emulsion particles through a
crosslinking agent having a relatively low molecular
weight, resulting in improving film-forming properties,
and in keeping weather resistance and initial drying
properties in addition to pollution resistance and water
resistance.

However, since the crosslinking reaction by use of
the above crosslinking agent does not take place until the
water contained in the coating composition has evaporated
and the fusion bonding between emulsion particles has
taken place, under the conditions of a low-temperature or
high humidity, the evaporation of the water takes place
So slowly that crosslinking does not proceed to be
incomplete, resulting in producing such problems that a
resulting film shows whitening and does not show intended
performances.

On the other hand, Japanese Patent Publication No.
32851/96 discloses an isocyanate-curing type two-pack

aqueous coating composition. However, use of the above

aqueous coating composition provides adverse effects on
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aqueous coating conposition provides adverse effects on
-3 wat er resistance and pollution resistance to be inpractical as a
- cold-drying coating conposition. Summary of the Invention: It is an
object of the present invention to provide a cold-drying nulti-pack
aqueous coating conposition which is capable of formng a coating film
showi ng good properties in weather resistance, durability, adhesion
properties | Wt i | s C i CLAOnsCrosslinking
propertieé?aééﬁt#%%ngéﬁé%n%gg ﬁ%%fﬁg%% i%?%ﬁétéﬁggogﬁtgﬁperature.and hi gh
hum dity. im?raJ@féaiSasFQeo@léséﬂﬁihgvéﬁétfﬁgpé@Mb@§§tﬁoﬂy|t"PaCk
aqueous coatling conposition prepared by mxing (A a base coating
. composition containing, as a binder conponent, a water-dispersible
copol ymer having a hydroxyl nunber of 5 to 200 ng KOH g, (B) a
- crosslinki ngsageaky cont thei DgvéntLempound having at | east two isocyanate
groups in on€ nolecule 1n such an anount that the isocyanate group is
cont ai ned i n t hEtrasgenobb fe@tt of 3the npreseptrioventbdr b6 proeidgdaoxyl
group contained in the base coating conposition (A), and.(C an
or ganosi | i cal@-depirgemudtibpack haqieddvww eyt jrgccanpedi hipn: which
OR | RO Si - OR| ' OR

is capable of forming a coating film showing good

properties in weather resistance, durability, adhesion
properties, pollution resistance, etc. without reducing
crosslinkiﬁg properties, particularly under the
conditions of low temperature and high humidity.

That is, the present invention provides a multi-pack
aqueous coating composition prepared by mixing (A) a base
coating composition containing, as a binder component, a
water-dispersible copolymer having a hydroxyl number of 5
to 200 mg KOH/g, (B) a crosslinking agent containing a
compound having at least two isocyanate groups in one
molecule in such an amount that the isocyanate group is
contained in the range of 0.2 to 3.0 moles per one mole of
the hydroxyl group contained in the base coating
composition (A), and (C) an organosilicate represented by

the following general formula:

OR
RO —-é i—O0OR
o »
where R is same or different and is hydrogen atom of a

monovalent hydrocarbon group having 1 to 10 carton atoms,
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where Ris same or different and is hydrogen atomor a nonoval ent

hydr ocar bon group having 1 to 10 carton atons,

| -4- and/or its condensate in the range of 0.1 to 50 parts by weight per
100 parts by weight of a total anmount of a resin solid content of the base
coating conposition (A) and a solid content of the crosslinking agent (B)
Detail ed Description of the Invention: The wat er-di spersible

copol ymer usgdohnitBecBadensaeat ingtheNPankki 87 0 @b e paraseny

i nvention 1 ncludes polyol resins such as acrylic resin, polyester resin,
pol yur et haggj gRSI perShbbCpa@téeB?nweﬁgmr ofanbeotadsiamoant ofthe |ike having
respectively a hydroxyl nunmber of 5 to 200 ng KOH g, preferably 10 to 100
ny KOH g, pes@ni dolabueontén® b@ BRE bysKOebgtipgetempblsy tdono (330 ny
KOH g, a glass transition tenperature of 0 to 80[err]C, preferably 10 to
60 [err]C andnd aolMiidghbnaestagf Bbeecubaslibking egenﬁod%)-to.4oo,ooo,
preferably 20,000 to 300,000, and preferably includes an acrylic enulsion
obt ai ned bDetabpedt Prgcaipfdannef ﬁhﬁt@ﬁ&eééﬁﬁﬁﬁning a hydr oxyl

group-contai nin nmononer .and ot her unsat yrated nonomner _copol yneri zabl e
therewi th to enlingi BACSE-GABPETALDOR PAPPHEMEFeUSRAe LBr han BBRE si 11 or

m KoH'g, PRERENBCPERBoSLEAeE KA G ABPnBLoRaRY AMVARKI FoiRrugBe” ("o °
unsatlsfac%giyblOQegggsogﬂgh QQHQCrvﬁgg ggﬁﬁnﬁh%31§8%t%9 resin,

polyurethane resin, silicone resin, fluorocarbon resin and

the like having respectively a hydroxyl number of 5 to
200 mg KOH/g, preferably 10 to 100 mg KOH/g, an acid value
of 0 to 300 mg KOH/g, preferably 0 to 150 mg KOH/g, a
glass transition temperature of 0 to 80T, preferably 10
to 60 €, and a weight average molecular weight of 1,000
to 400,000, preferably 20,000 to 300,000, and preferably
includes an acrylic emulsion obtained by subjecting a
monomer mixture containing a hydroxyl group-containing
monomer and other unsaturated monomer copolymerizable
therewith to emulsion polymerization in the presence of
an emulsifier.

When the hydroxyl number of the water-dispersible
copolymer is less than 5 mg KOH/g, insufficient
crosslinking points make film performances
unsatisfactory. On the other hand, when more than 200 mg
KOH/g, an initial water resistance is undesirably reduced
and coating workability is undéSirably reduced due to an

increased viscosity of the coating composition. When the
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KOH'g, an initial water resistance is undesirably reduced and coating
~workability is undesirably reduced due to an increased viscosity of the

" coating conposition. \Wen the -5- acid
val ue of the water-dispersible copolyner is nore than 300 ng KOH g, water
resi stance of the coating film is undesirably reduced. When the gl ass
transition tenperature of the water-dispersible copolyner is |ower than

oLer 11, AEsE2hL8 bb AnHEaROR]aBAPRER LTS obBAIMF, s BBFEL 2100 e
h ' I h
cxcess amiply Olgbee ROATE! f?%ﬁérf‘ﬁgﬁ%é?%gbéné?n?ﬁ?@ pHiggnkoE g no Lhe

~poor, and i g ﬁﬁ‘&ééir&ﬁ!?' PPHGS?&faC#ﬁeﬁnth glaeet £PankibioW th tine.

When t he weil ght average” nol ecul ar wei ght he wat er-di spersible

copol ymer tém%@ﬁ&tﬁ?@no? RO, whber-893pErgiblbMcapeMymELOL sPLERERt i €S N
weat her resi stance wat er resi stance. On the other hand, when nore than

400, 000, pewsinconpat thel boxthghe oLiesheRsPpoORt prbpei"beescmﬁt wager
conposition undesirably reduces filmformng properties and curing
propertiesresistané&zaapfiepodluthenhydsbsypangeoupOnobheai athgrnbander used
i n the water-dispersible copolyner include (Jerr] hydroxyal kyl esters of
acrylic acwhienrhighéncthancd@d d asuekcass2amguntoxgé€t ihe (et h)acryl ate,
2- hydroxypropyl (nmeth)acrylate and the |ike; h¥droxyalkyl vinyl ethers
lasticizer and organic solvent used for forming the
coating film is needed, resulting in making an initial
drying properties poor, and in easily developing cracks on
the coating film with time.
When the weight average molecular weight of the
water-dispersible copolymer is less than 1,000, the
coating film shows poor properties in weather resistance
and water resistance. On the other hand, when more than
400,000, poor compatibility with other components in the
coating composition undesirably reduces film-forming
properties and curing properties.
Examples of the hydroxyl group-containing monomer
used in the water-dispersible copolymer include C; _s
hydroxyalkyl esters of acrylic acid or methacrylic acid
such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate and the like; hydroxyalkyl vinyl ethers
such as hydroxyethyl vinyl ether; equimolar adducts of Ca.
20 glycols such as ethylene glycol or polyester polyols

such as polyethylene glycol with unsaturated carboxylic

acids such as (meth)acrylic acid, monoethers of polyether

Sheet Has Been Rerl aced

oo |||I|| 1]




such as hydroxyethyl vinyl ether; equinolar adducts of Clerr] glycols such
as ethylene glycol or polyester polyols such as polyethylene glycol with

i unsaturated carboxylic acids such as (neth)acrylic acid, nonoethers of

pol yet her - 6- pol yol s such as

~ pol yet hyl ene glycol with hydroxyl group- containing nononers such as

2- hydroxyet hyl (neth)acrylate, and the |ike. These nononers nmay be used

i ngl ' ' i on. I t t t d

isod Tn” hELuERE Bh 8B patyekhE PIR ELrRDY; AER SRPERYY' BFRUP COTOTSS
n Eecdporyer tde”df t ¢

methyl cmeth ) SEE DB HORPREKS BB Ee R ARty At e,

i -butyl (nghi) eReyhake. thBYEYmohBRERsambY! Beeusddekiykhgxypk in
(meth)acrylate, lauryl (neth)acrylate, isobornyl (neth)acrylate, and the

| i ke; unsaggnBifdttanboxylic acid such as (nmeth)acrylic acid, sulfoethyl
(nmeth)acrylate and sodiumsalt thereof or amonium salt thereof; dinethyl
am noet hyl (et Bxampdesgl efethénethpacupsasitetedi mphomevsausedcdipounds
such as styrene, a -nethylstyrene, vinyltoluene and the like, vinyl
acetate, vihel wehborddepevsiplecchaplynaet May Aneudai €nike; 23KKdxysi | yl
group-cont ai ni ng nononer such_ as vinyltrinmethoxysil ane, %ekr% )

- (et h) acr 9859rex9Br epgleplki¥ineserrant asuvine prid; orpBRLhaesyddrky!

net h) acryl ate such as perfluorobutyl eth
( ) ya id, for exagple, methyly(met%gacrylate, ethyl (meth)

acrylate, n-butyl (meth)acrylate, i-butyl (meth)acrylate,
t-butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate,
lauryl (meth)acrylate, isobornyl (meth)acrylate, and the
1ike; unsaturated carboxylic acid such as (meth)acrylic
acid, sulfoethyl (meth)acrylate and sodium salt thereof
or ammonium salt thereof; dimethyl aminoethyl (meth)
acrylate, (meth)acrylamide; vinyl aromatic compounds such
as styrene, a« -methylstyrene, vinyltoluene and the like;
vinyl acetate, vinyl chloride, vinyl ether, (meth)
acrylonitrile; alkoxysilyl group-containing monomer such
as vinyltrimethoxysilane,

r -(meth)acryloyloxypropyltrimethoxysilane and the like;
perflucoroalkyl (meth)acrylate such as perfluorobutylethyl

(meth)acrylate, perfluorooctylethyl (meth)acrylate and
the like; fluoroolefin, and the like. These monomers are
used singly or in combination.

The water-dispersiblé copolymer in the present

invention is contained in a vehicle component of the base

coating composition (A), as the solid content, in an
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(met'h)acryl ate, perfluorooctylethyl (neth)acrylate and the |ike;
fduoroolefin, and the Iike. These nononers are wused singly or in

conbi nat i on. The wat er-di spersi bl e copolyner in the present
~invention is contained in a vehicle conponent of the base coating
conposition (A), as the solid content, in an anount of 20% by

wei ght or nore, preferably 50% by weight or nore, and nore preferably 80%
by wei ght e, Y nt. | th 9 | ght o
PTposstol oSnpERES pxf RO RV BeEE for, Bl "Mt Liaby B o AR

resi stanceqs dpnali | bhY ndre Ign'-ef‘er-aWk-)l'l\.efv RESHE LPH 1P YW YIrid 0N 3 the
present invention nmay optionally contain other résin enulsions such as

vinyl acet ghgvemMandupft 13%EY than’ 299 by Welight mdKdd itAGeipY¥siaiey|ic
enul si on, ethylene-vinyl acetate enul sion, silicone-acrylic enulsion,

- epoxy resi goehblainn satigtraatery’ ediat iepuIfIilen pediflorthar®s ismiatean,

. pol yurethane enulsion and the |ike. Exanples of water-soluble resin to be
used i n copbsiataaceyadurabliddeyyaede.sol ubl e acrylic resin, polyvinyl

al cohol, natural or synthetic rubber latex and the |ike. These nmay be used
singly or in c@&hsi baseogoating composiidieonefe Wheattinegeddngayientden A)
contains, as a filmformng assistant, a plasticizer and/Qr an organic

sol vent ha®eigoRtienadilyi cpnfaianetaer Kesdin smudsiens wach &erred to as

SP) of 8.0 to 9.8 in an anount of 1 to_50 ; . .
vinyl acetate emulsion, acrylic resin emulsion, vinyl

acetate-acrylic emulsion, ethylene-vinyl acetate emulsion;
silicone-acrylic emulsion, epoxy resin emulsion, urethane
resin emulsion, alkyd resin emulsion, polyurethane
emulsion and the like. Examples of water-soluble resin to
be used in combination may include water-soluble acrylic
resin, polyvinyl alcohol, natural or synthetic rubber
latex and the like. These may be used singly or in
combination. |

The above base coating composition (A) contains, as a
film-forming assistant, a plasticizer and/or an organic
solvent having a solubility parameter (hereinafter may be
referred to as SP) of 8.0 to 9.8 in an amount of 1 to 50
parts by weight per 100 parts by weight of the resin solid
content. When the SP is outside the above range, poor.
compatibility with the resin may cause separation in the
coating composition.

Examples of the above plasticizer may include di-2-
ethylhexyl phthalate, diisonyl phthalate, dibutyl
phthalate, diisodecyl phthalate and the like. Examples of

This Sheet Has Been Reilaced .

e



part's by weight per 100 parts by weight of the resin solid content. Wen
t.he SP is outside the above range, poor conpatibility with the resin may
cause separation in the coating conposition. Exanpl es of the above
pl asticizer may include di-2- ethyl hexyl phthalate, diisonyl phthalate,
di butyl phthal ate, diisodecyl phthalate and the |ike. Exanples of

- 8- t he above organic sol vent nmay include al cohol based, ester based,

ether basednel¥db0e26haaniased 19ghteny. (halua abihor @s]%@%' t exanol

i sobutyl at e, 0SO prop ne gl'ycol nonomeét h et’her, butyl

carbi tol, egté§OBéQBH| 8¢hea! paded tB?dbb%%rbgae%%s@%yquV%%%Q ?b@g'y or

in conblnatlon These are contal ne base coati ng conp05|t|on (A in

an anount gkamptie, 5Qexﬁﬁbtl? le)éxwabqhtlsolbm adRl,y bl yl0 ¢34 1aklively Wei ght
per 100 parts by weight of the resin soli content. The above amount |ess

~ than one pprbphlenei glycoauneaohethydvelthersr dukylogazbd®alli,ng filmwhile
being formed, resulting in nmaking it inpossible to obtain a uniform
coating fidiisGpropglotldépaltendndwthe dike.t h&hese mayt be lmgedei ght, the

"~ coating filmshows poor drying properties and may easily be poll uted.

The base c®angay oevnposcombinasjionay &peisenarkeycovsatiaed daditheves for use
in the coating conposition, for example, pignents such as color pignents,
extender PP§ReAP3TARE CRABPPERELOPI {ABndNdRBpaMeNALts Ofcdr itRg50

parts by weight, preferably 10 to 30 parts by weight per
100 parts by weight of the resin solid content. The
above amount less than one part by weight causes to
develop cracks on a coating film while being formed,
resulting in making it impossible to obtain a uniform
coating film. On the other hand, when more than 50 parts
by weight, the coating film shows poor drying properties
and may easily be polluted.

The base coating composition (A) may optionally
contain additives for use in the coating composition, for
example, pigments such as color pigments, extender
pigments and the like; pigment dispersants, curing
catalysts, anti-foaming agents, thickening égents,
preservatives, anti-freezing agents, and the like.

Of these, the curing catalyst may include ones known
in the art without particular limitations, for example,
amine curing catalysts such as triethylamine,
tripropylamine, tributylamine, diethanolamine,
triethanolamine and the like; dibutyltin dilaurate,

dibutyltin oxide, tin octylate, lead naphthenate, cobalt
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catal ysts, anti-foam ng agents, thickening agents, preservatives,
~anti-freezing agents, and the like. O these, the curing catal yst may
include ones known in the art without particular limtations, for exanple,
am ne curing catalysts such as triethylamne, tripropylam ne,
tributyl am ne, diethanolanine, triethanolanine and the like; dibutyltin
dilaurate, dibutyltin oxide, tin octylate, |ead naphthenate, cobalt

2 o AR oohd kb TEL nplo E B0 ahoaThBgnsggent ey

ySi I'oxa pol yet her copol yner based

ones. POl JELRORUP h16AE AL FerBOPUsaset Coléscthonpsi1oRAARL] ¢ Soap based

ones, e crossl i nking agent used in the present

i nventi onpd \cd LSS OHES1FRG BbAEEE SnéSIPPSLYs haykageasiliedst abid
| socyanat'’e groups in one nol ecule, and nmay be added to the base coating

conposi t i gendéis@be i bassd Opnés, REvHLDES | soapi bised sonéaceandtthe agent to
be m xed with agitation, and may preferably include ones prepared by

nodi fyi ngrile, above pol yi socyanate conpound with a surface active agent or
the like. The nodified product nmay include ones prepared by introducing a
hydrophilic chaencnossbinkpoagtagentr (B) nusadi bastheopresehple, (i) a
reaction product between al koxypol yal kyl ene glycol and a polyisocyanate
conpound Bmvemeborecinoludescendd ePrbabaiag a compound having at

least two isocyanate groups in one molecule, and may be
added to the base coating composition (A) as it is or in
combination with a surface active agent to be mixed with
agitation, and may preferably include ones prepared by
modifying the above polyisocyanate compound with a
surface active agent or the like. The modified product
may include ones prepared by introducing a hydrophilic
chain without particular limitations, for example, (i) a
reaction product between alkoxypolyalkylene glycol and a
polyisocyanate compound as prepared by a method disclosed
in Japanese Patent Publicatioh No. 7472/80, (ii) a

mixture of a polyisocyanate compound and an emulsifier
prepared by reacting a polyisocyanate compound with
alkoxypolyalkylene glycol and dialkanoclamine as prepared
by a method disclosed in Japanese Patent Application Laid-
Open No. 10950/95, (iii) a reaction product of the
reaction product (i) or the mixture (ii) with a silane
coupling agent having hydroxyl group or amino group at one
terminal and alkoxysilyl group at another terminal, or a

mixture thereof as prepared by a method described in
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i n Japanese Patent Publication No. 7472/80, (ii) a mixture of a

pol yi socyanat e conpound and an enul sifier prepared by reacting a

" pol yi socyanate conpound with al koxypol yal kyl ene gl ycol and di al kanol ani ne
as prepared by a nmethod disclosed in Japanese Patent Application Laid-
Open No. 10950/95, (iii) a reaction product of the reaction product (i) or
~the mxture (ii) with a silane coupling agent having hydroxyl group or

2" Pn"x?L?éﬁpﬁéﬁégfepai%b%Bﬁbéﬁg‘éﬁ'aﬁﬁﬁi@ﬁ25*5592{@/??58@3%{@“% *éelrlf:%r-m e
- 10 - J ' ' 8 I ke.
Exanpl es o?pﬁﬂg§§8E§F§gé§2§§ ;ngkggaggapégéuggm%gppgﬂgp%g%gfzsgcyanates

such as tﬁ&iﬁﬁﬁ%?%'9@§s89b559%¥§“§h8h Q§X%5%E?mb%n91@hbsocyanate,

tri nmet hyl hexanet hyl ene di i socyanate, and the like; " alicyclic diisocyanates

such as 494is8ByAnhess- Rexameengliehexyl isaeguaaseg), i sophorone
diisocyanate and the |ike; aromatic diisocyanates such as xylyl ene

di i socyangirémethiylheraméithydeyendtiesodyahangl, mahdanhe diikegcyanate,
di phenyl net hane dii socyanate (hereinafter referred to as polyneric M)
and the | aképyeddcsididibacyanatpsusdehsashiad’' raethgdenatbédis biurets and the
| ike thereof. These nmay be used singly or in conbination. The
reacti on pepdlichegy]l beoegsnateloxipobharkpecdédisgeyesptenandhghe
Pt T oe) S iReRaaranatic dliBo0yanates subh as xylylehe oCYonate Prepared by
diisocyanate, tolylene diisocyanate, diphenylmethane
diisocyanate, diphenylmethane diisocyanate (hereinafter
referred to as polymeric MDI) and the like; and similar
compounds such as isocyanurates, biurets and the like
thereof. These may be used singly or in combination.
The reaction product (i) between alkoxypolyalkylene
glycol and the polyisocyanate compound is a water-
dispersible polyisocyanate prepared by reacting so that a
remaining isocyanate content may in the range of 20 to
30% by weight, specifically by reacting alkoxypolyalkylene
glycol and the polyisocyanate compound so that an
equivalent ratio of isocyanate group to hydroxyl group
may be in the range of 3 to 30, preferably 10 to 25. The
alkoxypolyalkylene glycol may include ones represented by
the general formula: R10-(R20),-H, where Ry is alkyl
group, R; is alkylene group, and n is 2 to 100, for
example, methoxypolymethylene ether glycol,
methoxypolyethylene ether glycol, ethoxypolyethylene ether

glycol, ethoxypolybutyrene ether glycol and the like, and
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remai ni ng i socyanate content may in the range of 20 to 30% by wei ght,
specifically by reacting al koxypol yal kyl ene glycol and the polyi socyanate
" conmpound so that an equivalent ratio of isocyanate group to hydroxyl group
may be in the range of 3 to 30, preferably 10 to 25. The ,
al koxypol yal kyl ene gl ycol may include ones represented by the general
formula: Rerr]O(Rerr]Oferr]-H where Rerr] is alkyl group, R2is

preferably 4007hg giQ@dre (ii) 3?9tﬁEXEBﬂSi@bb}s’a%fat%h%olih(ﬁlo)ﬁinﬂo%ﬂnate
conpound- and the enulsifier prepared by reacting the polyisocyanate

conmpound ghéhepuligiyperyprispheea by eebctidgdithlek paalyd@osyanatea
wat er - di spersi bl e pol yi socyanate conposition, and a mxing ratio between
t he enul scbmpouaddwibh pdkpikypolyadkyleaenmgdyedli andudialkanodaminecyanat e
content is 3 to 50% by weight, preferably 5 to 30% by wei ght. The m xture
may partl ysbe weseredispersibleepedylisotiyenaite goapasddion,r @adt iang t he
pol yi socyanat e conpound and al koxypol yal kyl ene gl ycol at an equival ent
rati o of migépgnresigr beweenhFheorpulgidipr ardt fher ROy isrcyangtszo,
preferably 10 to 25, followed by neactin% wi t h di al kanol_ami ne so that an
equi val enfopRPMBd 1s such that an isocyanate content is 3 to 50%

by weight, preferably 5 to 30% by weight. The mixture

may partly be reacted.

The emulsifier is prepared by reacting the

polyisocyanate compound and alkoxypolyalkylene glycol at

an equivalent ratio of isocyanate group to hydroxyl group

in the range of 3 to 30, preferably 10 to 25, followed by

reacting with dialkanolamine so that an equivalent ratio

of isocyanate group to amino group may be in the range of

0.5 to 2, preferably 0.8 to 1.2. The alkoxypolyalkylene

glycol used in the preparation of the emulsifier may

include the same ones as used in the above (i). Examples

of the dialkanolamine may include dimethanolamine,

diethanolamine, diisopropanolamine, diethanolaniline and

the like. |

The reaction product (iii) of the polyisocyanate in

the reaction product (i) or the mixture (ii) with the

silane coupling agent having hydroxyl group or amino

group at one terminal and alkoxysilyl group at another

terminal is such that a reaction between isocyanate group
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of i'socyanate group to anino group may be in the range of 0.5 to 2,
preferably 0.8 to 1.2. The al koxypol yal kyl ene gl ycol used in the
preparation of the enulsifier may include the sane ones as used in the
above (i). Exanples of the dial kanol am ne may i ncl ude di net hanol am ne,
di et hanol am ne, dii sopropanol am ne, diethanolaniline and the |ike.

The reaction product (iii) of the polyisocyanate in the reaction product

oroup. or ShihohViFabhili e cro LRy ABRRE TR LS, FORVS, CBY' 8P LiShneY

p o . alk :
LTor Mor End fpabbRy Jef 66 of el hUTEROLR RN o RIBHE coupling
hydroxyl gsone Riyapeneasroe® bitthe sh! 886i¢RYBhtNBatPgeHt My be carried

out at an equivalent ratio of isocyanate group to hydroxyl group or am no

group in {fecyinaee godpt o RydPorPlaghoap 6LaAghiNG gredpcinheNeng a
remai ni ng i socyanate content in the range of 3 to 50% by wei ght,
pref er ablyarhgé 008030 by 3@i phitobthim dherabovtoncpndbdutti saveng dhan 3% by

wei ght, a resulting coating filmshows poor water resistance. On the other
hand, whamemabninghbsosbpandve weogbentt he thessangki off dgent58%obg poor
wat er - di spersibility. Exanpl es of the silane coupling agent used in
the prepigighon preferablinctibm PPbHdR¥tweight. nefhenctheicabpyerr]
(am noet oy dont 151 1688 DRBR OB¥ ' by ' weignt) s’ POSu1Ling Codting
film shows poor water resistance. On the other hand, when
more than 50% by weight, the crosslinking agent shows
poor water-dispersibility.
Examples of the silane coﬁpling agent used in the
preparation of the reaction product (iii) may include N-g
-(aminoethyl)-r —aminopropyltrimethoxysilane, N-g -
(aminoethyl)-r -aminopropylmethyldimethoxysilane, r -
aminopropyltriethoxysilane,
N-phenyl-y ~aminopropyltrimethoxysilane, r -
mercaptopropyltrimethoxysilane and the like. The
alkoxypolyalkylene glycol used in the preparation of the
reaction product (iii) includes the same ones as in the
above (i). |
Of the above (i) to (iii), the (iii) well-balanced
between hydrophilic properties and hydrophobic properties
is preferred particularly from the standpoint of stability
when water-dispersed.

The organosilicate and/of its condensate in the

present invention include the organosilicate represented
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(am'noet hyl)-[err]-am nopropyl net hyl di net hoxysil ane, [err] -

am nopropyl triethoxysilane, N-phenyl-r -am nopropyltrimnmethoxysilane, [err]
- mercaptopropyltrimethoxysilane and the |ike. The al koxypol yal kyl ene
glycol used in the preparation of the reaction product (iii) includes the
sanme ones as in the above (i). O the above (i) to (iii), the (iii)
wel | - bal anced between hydrophilic properties and hydrophobi c properties
S preferred artlcularl fromthe standpoint of stability when

wat er - di sp¥r kB8, generalyfergudatiosi|icate and/or its condensate in the
present invention include the organosilicate represented

- 13 - by the general formnula: OR | R
O- Si - OR| OR where R |s(§5%e or different and is hydrogen atom or a
nonoval ent hydrocarbon gr Q)ha 10 carbon atons and/or its
condensates. Use of such SI|I on coé% nd as to have a carbon nunber
nore than 10 in Rresults in eglng a speed of hydrolysis and in making

. poor pollution resistance of the il m Exanpl es of the nonoval ent

E%drocarbﬁﬂeﬁéoﬂplgaﬁhﬂg o} HOrdEredtbandatigaMhydrozen akewe ogereral formula
. monovalent hydrocarbon group having 1 to 10 carbon atoms

and/or its condensates. Use of such a silicon compound as
to have a carbon number more than 10 in R results in
reducing a speed of hydrolysis and in making poor pollution
resistance of the film;

Examples of the monovalent hydrocarbon group having
1 to 10 carbon atoms in the above general formula may
include alkyl group, aryl group and the like.

The above %alkyl group" may include straight-chain
ones and branched ones, for example, methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, n-
pentyl, iso-pentyl, neopentyl, n-hexyl, iso-hexyl, n-octyl
and the like. Of these, lower alkyl groups having 1 to 3
carbon atoms are preferred. The *aryl group” may include
monocyclic ahd polycyclic ones, for example, phenyl group,
toluyl group, xylyl group, naphtyl group and the like,
phenyl group being preferred.

Preferable examples of the organosilicate used in
the present invention may include tetrahydroxysilane,
tetramethoxysilane, tetraethoxysilane, tetrapropoxysilane,

tetrabutoxysilane, tetraphenoxysilane,

dimethokydiethoxysilane and the like. These may be used

This Sheet Has Been Replaced.

SR




i nclude al kyl group, aryl group.and the |ike. The above "al kyl

group” may include straight-chain ones and branched ones, for exanple,

nmet hyl, ethyl, n- propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, n-
"pentyl, iso-pentyl, neopentyl, n-hexyl, iso-hexyl, n-octyl and the like.
O these, lower alkyl groups having 1 to 3 carbon atons are preferred. The
"aryl group"” may include nonocyclic and polycyclic ones, for exanple,

phenyl group,.. . .toluyl aroun, l yI group, naphtyl group and the |iKke,
phenyl groagoﬁﬁ 85 éfb%%?¢%;§a foh. Pref erabl e exanpl es of the
organosi | i cate use@pd . dide eRfp i ggH' 43§$' 1ud

t et rahydr oxysi | ane(,jme'?gt rarrerﬁ?g%ygfl adr%y, tdesﬁlalet oéxgg#glﬁle? uae

" tet raprop%g-t%#mfa ol %ﬁx%&l%tﬁ?éﬁii@%oﬂﬁﬂmmééﬁeﬁhe

- di met hoxydi oxysi |l ane a e. These may be used

- 14 - alpRndsillicedEd Hdprétented by tHie sbvdensaierl fymwAIksididate
may i ncl ude ranched or straight-chain condensates between the

or ganosi | i pale€eradiyedeniledidsy domiaisategdrarialg fordagrearaf preferably
i ncl udes condensat es having a degree of condensation of 2 to 100 and
r epr esent edomdemisatjomercd] 2 ftar hiith:and represented by the gerenal
ROGd [err] Si Oferr] R| OR where Ris defined as
above, n i foamulseger of 2 to 100.

OR

RO i S=R
br
where R is defined as above, n is an integer of 2 to 100.

In the above general formula, when n is more than 100,
effect of pollution resistance is undesirably reduced.

The organosilicate used in the present invention may
preferably include such ones that R in the general formula
.is a lower alkyl group having 1 to 3 carbon atoms, and the
condensate thereof may particularly include such ones that R
in the general formula is a lower alkyl group having 1 to 3
carbon atoms and that the degree of condensation is in the
range of 2 to 10.

A mixing ratio of the organosilicate and the condensate
thereof is in the range of about 0.1 to 50 parts by weight,
preferably about 1 to 40 parts by weight per 100 parts by
weight of a total amount of a resin solid content in-the
base coating composition (4) and a solid content in the

crosslinking agent (B). When the amount of the

organosilicate and the condensate thereof is less than about

heet Has Been Replaced -

e TR



In the above general formula, when n is nore than 100, effect of pollution
resi stance i s undesirably reduced. The organosilicate used in the

"~ present invention may preferably include such ones that R in the general
formula is a |ower alkylgroup having 1 to 3 carbon atons, and the
condensate thereof may particularly include such ones that R in the
general fornmula is a |lower alkyl group having 1 to 3 carbon atons and that

the d A

of the or glnds PRESREY bedbne EBsadiam EV4FrChadesledBiy, ReoFange of “about
0.1 to 50 Eaﬁﬁﬁtgﬁ “@bgﬁgtanBEEfebﬁbkﬁeap%ﬂ%r h59d40wﬁghtﬁo?$ Walaght per
100 parts melgﬁt 0 total anmount a resin solid content 1 n the

base coati Sihhl ) S d t fe@sahidnhiajy agent
(B). Wen gﬁgﬁggggnPtha 69 w%?g&%os?Pchggﬂaﬂg&tﬁg %%ﬁggnsate therggf S

less than ghaekirably result defects such as cracking}Sreduc®ibnpant by
wei ght, the filmshows undesirably poor pollution resistance. On the other

- hand, whengloss ghdnthabdike50 parts by weight, the filmmay be hardened
and may wundesirably result defects such as cracking, reduction in gloss
and the like. The mul&inrphtk- pgokoagueoadingacomposdfponi oifofhef t he
present invention is such that the surface of the finally formed cured
filmis trpaesenki invasitdonsdst gucht kbatr &gl surgarel Afsthraédngdyyhave a

cont act angle to water of . . )
ormed cured film is treated with acid, so that the

resulting film surface may have a contact angle to water of
70° or less, preferably 20 to 65° . The contact angle is a
value obtained by such a manner that a coating film
immediately after curing is dipped and treated with a 2.5
wt% aqueous sulfuric acid solution at 20 for 24 hours,
followed by washing an aqueous sulfuric acid solution
adhered onto the film with water, drying, dropping a 0.03cc
deionized water drop onto the film surface, and by
measuring a contact angle to water of the water drop 3
minutes after at 20C by use of a contact angle meter DCAA
marketed by Kyowa Chemical Co., Ltd. When the contact angle
is more than 70° , the coating film shows poor properties
in pollution resistance and durability.

The multi-pack aqueous coating composition of the
present invention is such that the multi-pack aqueous
coating composition is coated onto a substrate, followed by
drying at room temperature to form a cured film. When
exposed outdoors, a contact angle to water of the film

surface is slowly reduced due to an acid ingredient such as
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70[err] or less, preferably 20 to 65 [err]. The contact angle is a value
abt ai ned by such a manner that a coating film imediately after curing is
© di pped and treated with a 2.5 W % aqueous sulfuric acid solution at
20[err]C for 24 hours, followed by washing an aqueous sulfuric acid
solution adhered onto the filmwth water, drying, dropping a 0.03cc

dei oni zed water drop onto the filmsurface, and by neasuring a contact

I ' A
Cont act - angPe A3fcr SBRAAS A RE! 5318y SRy SRR SCrtEnPEAVeRred Fram RRARE 1, °

cont act anglﬁlukadnnre than 70 , the coating filmshows poor properties in
pol I ution 8si§t8hce and durability. The mul ti-pack aqueous coating

conposi tion of Hhe.AIGSLRL HRECPreRBNitS invehtibal, tifte 1B iprierRagiedaqueous
coating conposition is Coated onfo a substrate, followed by drying at room

tenper at ur ghhe tRaEMra 1GUARd thiehedhieith @xnpesdd deéfdeehinda prdoiradio angl e
to water of the film surface is slowy reduced due to an acid ingredi ent

such as  peing exposed out@oors. amhaciadidaipretard tmentf Newuddsf doe is
prevented from being polluted. - According to the present invention,
it is prefaakdng titatpoisisd biliel ol preveatte gpodiluitiam adi dheeffddahsvefigcieor to
bei ng exposed outdoors. The acid pretreatnent results in naking it
possi bl e t frpmetdet beginmings of the filmsurface fromthe beginning.

The acid treatnment of the filmis carried out to such
: The acid treatment of the film is carried out to such

an extent that the film surface shows a contact angle to
water of 70° or less, preferably 20 to 65° . The method of
the acid treatment may not particularly be limited so long
as the above conditions are satisfied, but specifically the
film may preferably be treated in an acidic aqueous solution
having a pH of 6 or less at about 5C to 98T . Examples of
particularly preferable acid to be used may include
inorganic acids such as sulfuric acid, hydrochloric acid,
nitric acid, phosphoric acid and the like. Preferably, the
acidic aqueous solution adhered onto the treated film is
removed. The contact angle may be measured in the same
manner as above described.

The multi-pack aqueous coating composition of the
present invention consists of the base coating composition
(A), the crosslinking agent (B) and the organosilicate
and/or its condensate (C), and is used by mixing the above
components prior to use in such amounts that the isocyanate
group contained in the crosslinking agent (B) is in the

range of 0.2 to 3.0 moles, preferably 0.5 to 2.5 moles per
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an extent that the filmsurface shows a contact angle to water of 70 or
l.ess, preferably 20 to 65[err]. The nethod of the acid treatnent may not
particularly be limted so long as the above conditions are satisfied, but
specifically the filmnmay preferably be treated in an acidic aqueous ,

- solution having a pH of 6 or less at about 5t to 98[err]C . Exanples of
-particularly preferable acid to be used nmay include inorganic acids such

Cfuri i d. hvd hlori d T : : .
| fflkif‘_ Pref %r%lrg?lir &k 6o Rurdted ardip (onEELRea PR BHS bhnge 20T the
-~ filmis renoved. j :

ibove descSarEine ConSQRLEEAn SR) S JRY PRALTERY Slahlob IELOREE MBI S

~ present i“"fﬁ@&&h&%@f&é&%g% i e; hagke CPAEOJoLOOPPSEEI 50 phits bje

+ crosslinking agent and e organosilicale and/or its condensate (C),

and is used;dygiE Xp&8 106 PRPYS bFONPLERDI 6L PAI BELAD #R6unt sfcbhanounts
that the isocyanate group contained in the crosslinking agent (B) is in

the range wésDn2s6Did. Cofoers, ipr therbhsy Cosdting2cSmposétiper (A) and

- 17 - one nol e of the hydroxyl group contained in the base coating
conposi ti onte\)sohidl tbatehbeinrgheosrosshieking/ agentt {Btondensate (C) is
in the range of 0.1 to 50 parts by weight per 100 parts by weight of a
total anount of The mubtinpsokiﬂunQU%n@oaﬁlﬂﬁecgaﬁéséEaPFn@fcﬁgﬁosition

(A) and the solid content in the crosslinking agent %B%. .
present invention may be used in any 8ack ypbe provided

that the composition contains the base coating composition
(A), the crosslinking agent (B) and the organosilicate
and/or its condensate (B), for example, three-pack type to
simultaneously mix the components (4), (B), and (C}, two-
pack type to mix a mixture of the components (A) and (C)
with the component (B), and two-pack type to mix a mixture
of the component (B) and (C) with the component (A4).

The multi-pack aqueous coating composition may be
coated onto various kinds of substrates by the coating
method known in the art, for example, spray coating, roller
coating, brushing, dip coating, etc. A coverage of the
coating composition is not particularly limited, but
suitably in the range of about 50 to 400 g/m2.

The coating compositidn of the present invention is
coated and dried at room temperature to form a coating film
having good properties in weather resistance, durability,
adhesion properties and pollution resistance without
reducing crosslinking properties.

The present invention will be explained more in detail
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The nul ti-pack aqueous coating conposition of the present invention may be
. used in any pack type provided that the conposition contains the base

- coating conposition (A), the crosslinking agent (B) and the organosilicate
and/or its condensate (B), for exanple, three-pack type to simultaneously
m X the conmponents (A), (B), and (C), two- pack type to mx a m xture of

- the conponents (A) and (C) wth the conponent (B), and two-pack type to

L
ki nds of suﬁ§%£€2§? @gl "C%§a|ﬂgusﬂﬁﬁgfg%%mo¥Q3#80£P§e?¥t for exanpl e,

spray coati I'p coa A cover age of

the coati ng£oPeeidh dcdap ol GATWAELHADIYpbE1EEE cOPbIyALRiably In the

range of abett—St—to—=406—grnterr1- fre—coatTng—comnposr tTon of the

present i nvekdpLHPatBon CRRAMEIANE dried at roomtenperature to forma

coating fI|ﬂT‘%HVTﬂg_gUUd—DTUDETtIeS in weather resistance, durability,

adhesi on propertjez-antepofdub+oeckesi slaskeegiipped withusthprerpsslinking
properties. . The present invention will be explained nore in detai

- 18 - bythdwemdmé temj npe Fxaxptelse amd whithogeariilendtubs waprebanged
"part by weight" and "% by wei ght" respectively. Preparation Exanpl es of

Wat er - Di spewstivl 30Toparyseof deienized  vateRaapfel 11 parts,0D-Neveol

four-necked flask equi pped with stirrer L.
TO7SF (Nippon Nyukazai Co., Ltd., trade name, anionic

surfactant, solid content: 30%), followed by keeping at 85
C while purging with nitrogen, adding 21 parts of a
preemulsion prepared by.emulsifying the following
composition and 0.32 part of ammonium persulfate, and 20
minutes after dropping a remaining amount of the preemulsion

over U hours.

deionized water 325 parts
Newcol 707SF 43.3 parts
methyl methacrylate 45.5 parts
styrene 130 parts
n-butyl methacrylate , . 201.5 parts
2-ethylhexyl methacrylate 201.5 parts
2-hydroxyethyl methacrylate 65 parts
acrylic acid 6.5 parts
ammonium persulfate 1.3 parts

Completion of the above dropping procedure was followed
by keeping at 85 € for 2 hours, cooling down to 40T, and
controlling pH at 8.5 with ammonia water to obtain a water-

dispersible copolymer (a) having a solid content of 50% and
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t hernoneter, reflux tube and nitrogen inlet tube was charged wth 309

- parts of deionized water and 1.1 parts of Newcol 707SF (N ppon Nyukazai

- Co., Ltd., trade nane, anionic surfactant, solid content: 30%, followed .
by keeping at 85 [err]C while purging with nitrogen, adding 21 parts of a
preemul si on prepared by enul sifying the followi ng conposition and 0. 32
part of annnniunlpersulfate and 20 mnutes after dropping a renmaining

anount of t0e. Rl SREULILAlge WL ul N fe1glE! OF' 154, ¥EHST

325 parts parts methyl

met hacryl at 5 parts styrene
130 parts ﬁb ration Exanpld> 201.5 parts 2-ethyl hexyl

methacrylate — a 3-1i204 PoRArAéckdd NyUsoKYe4§lYbpaRt haEhyEoierer, 65
parts acrylic aC|d 6.5 parts amoni um persul fate

- 1.3 parts therméREDERL] | POF Dixt bEbEbONG ALOPPEen pndetduubewaasfohhpged by
+ keeping at 85 t for 2 hours, cooling down to 40[err]C, and controlling pH
at 8.5 w t hyptH066E. 5ﬁpert$00ﬂbtam@thom@%é%proﬁanpk;sfblkowepobyner (a)
having a solid content of 50% and

- a wei ghpurgbnggeitbl pitiragenei hbepdhg 180, DDOT withatgitahienanpnd 2

A 4-liter four-necked flask equipped with stirrer, = thernmometer, reflux
tube and ni droppingnthe fobiowirgceampegition.

styrene 130 parts
n-butyl methacrylate 195 parts
2-ethylhexyl methacrylate 195 parts
2-hydroxyethyl methacrylate 65 parts
acrylic acid 65 parts
nzobisisobutyronitrile 6.5 parts

Completion of the above dropping was followed by
keeping at 110C¢ for 2 hours, cooling down to 40T , adding
875.3 parts of deionized water to be water dispersed, and
controlling pH at 8.5 with ammonia water to obtain a water-
dispersible copolymer (b) having a solid content of 30% and
a weight average molecular weight of 40,000.

Preparation of the Crosslinking Agent:

Preparation Example 3

A four-necked flasklequipped with stirrer, thermometer,
reflux tube and nitrogen inlet tube was charged with 225
parts of methoxypolyethylene ether glycol having a number
average molecular weight of 550 and 871 parts of 1, 6-
hexamethylene diisocyanate, followed by purging with

nitrogen, reacting at 70 € for 6 hours, subjecting a
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with 656.5 parts of 1-nethoxy-2-propanol, followed by purging with
nitrogen, keeping at 110[err]C with agitation, and dropping the follow ng

conposition. styrene 130 parts n-butyl

nmet hacryl ate 195 parts 2-ethyl hexyl nethacrylate

195 parts 2-hydroxyethyl nethacrylate 65 parts acrylic acid

65 parts azobisisobutyronitrile 6.5 parts Conpl eti on

cool f‘ﬁgf"gng%s?%%%%{gg%a“a’%?ci%%:di Hathst oo B U 1 G at (o e
: i _ i |
vt or - af SRBATAHE ARy ek st b ARRRRg, 2 7 0 "

~vei ght aver A {1 rOf Qoo Adutiouifa e @@ss! i ki ng
Agent: Pr é’gg‘%é’ﬁyéﬁ‘ ar%)}"?b%@lnoa ﬂ%’%&uro-crge:‘cked flé@% equi ppeld é\l)\ll th

Cstirrer, thRURBILye tsillame et rand yoidl aasiidudletgridie was charged with
225 parts of nethoxypol yethylene ether glycol having a nunber average

_nol ecul ar wei ghtSeplar@ie laynd thél samet £ lefskl asb-abdvexared pargedlivisticy3hat e,
followed by purging with nitrogen, reacting at 70 t for 6 hours,

~subj ectingparts of diethanolamine, followed by purgihg withequitrnagen,

. reaction mxture to athin filmdistillatory apparatus, and renoving

unreact ed &nds-siovdyednopping @50 pardmiaf ttdhemaniai spaians e haiHang

conmpound havi ng
methoxypolyethylene ether glycol residual group and prepared

as above while being air-cooled so that a reaction
temperature may be within 70T . Completion of the above
dropping was followed by stirring at 70C for about one
hour to find out disappearance of isocyanate group and to
obtain an emulsifier.

Separately, the.same flask as above was charged with 42
parts of the above emulsifier and 358 parts of Takenate
D170HN (Trade name of trimer of 1, 6-hexamethylene
diisocyanate, marketed by Takeda Chemical Industries Ltd.),
followed by adding 12 parts of N-pg -(aminoethyl)-r -
aminopropyl-trimethoxysilane, and stirring at 70 C for 6
hours to obtain a crosslinking agent containing a water-
dispersible polyisocyanate having an isocyanate group
content of 17.7%, and having a viscosity of 800 cps.

Preparation Example of Dispersed Pigment Paste:

A L-liter stainless steel vessel was charged with
starting materials having the following formulation,
followed by stirring with a disper for 30.minutes to obtain

a dispersed pigment paste.
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- obtain an

met hoxypol yet hyl ene et her gl ycol residual group. Separately, the sane
f.l ask as above was charged with 37 parts of diethanol am ne, followed by

" purging with nitrogen, and slowy dropping 250 parts of the npnoi socyanate

havi ng met hoxypol yet hyl ene et her glycol residual group and prepared as.

above while being air-cooled so that a reaction tenperature may be within

70t. Conpletion of the above dropping was followed by stirring at 70[err]C

for about an our_to find out di sappearance | SO ate group and to
r?&lag &a_ter Separately, the satﬁ?q Ispaa?i@glas above was charged

ith 42 | fi d 358 Tak D170HN
(Trade narfSEEAlEX SRR Ty Tone i [ eoA e, mar ke

(Trade na exanmet hyl ene diiso e, marketed by
Takeda Cherg 986 NEFbq ‘cofolllved by adding 12 parts of

N-[err] -(anm;a(rilgéeetéhegﬁjﬁ er‘?f- ar(r? nopropyl -tri nmet hoxysil ane, and stirring at
70 t for 6pillent A sPdr@dht crosslinking agent containing a water-

di spersi bl e pol yi socyanate having an isocyanate group content of 17.7%

and havi ng AdlekiahedsiVHy 4H0 §rades .nare,epar at i ol Epayss of Di spersed
Pi gnment Past e: A 4-liter stainless steel vessel was charged with
“starting natastkedlesl thgviAsphihdeanidd dagyp fornmul ation, followed by stirring
“with a disper for 30 mnutes to obtain a dispersed pignent paste.
- 21 - pd.&ol.e thedtokening agent) 960 parts

SN Defoamer A63 (Trade name, 32 parts

marketed by SAN NOPCO Co., Ltd.,

anti-foaming agent)

titanium white 3520 parts

ethanol 288 parts

Preparation Examples of Base Coating

Compositions (A1) to (As3):

One-liter stainless steel vessel was charged with the
following formulations, followed by mixing respective
components such as the dispersed pigment paste, the water-
dispersible copdlymer (a) and the like with agitation to
prepare the base coating compositions (A1) to (As).

Preparation Example of Base Coating Composition (4,)

dispersed pigment paste prepared 280 parts
as above

the above water-dispersible 490 parts
copolymer (a)

Texanol (film-forming assistant) 28 parts
SN Defoamer A63 (the above 4.9 parts

trade name)
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NOPCOSANT K ( Trade nare, 48 parts marketed by SAN NOPCO Co.

Ltd., pignment dispersant) Adekanol VH 420 (Trade nane, 16 parts
mar ket ed by Asahi Denka Kogyo K. K., thickening agent) SN Defoaner A63
(Trade nane, 32 parts nmarketed by SAN NOPCO Co., Ltd.
anti-foamng agent) titaniumwhite 3520 parts

. et hanol 288 parts Preparation Exanpl es of

Base Coati Connosi_t i ons (Alerr]) to (Alerr]): e-liter stainless
steel vess%%%_\é@%agé'&qﬁrth the foll owing for QTaBEE. ol | oved by
m xi ng respegti ﬁ%%oqﬁ%s’ ?da%qura%# he di sperslﬁ% ?&?{%ﬂ paste, the

e
L wat er - dispersﬁbﬁe copol yrmer he like wt lon to prepare

_ the base ccggi i&qmpmg i(A,(z'\F%r’(] rcgJIQnitr% ()] ). Preparation Exanple of

| Base Coatin nposi tion r ~di spersed pignment paste prepared 280
parts as apRMOFY e @RAR WY, Haxkestdd! e 0.7 pardd0 parts copol yner
(a) Texanol (filmform ng assistant) 28 parts SN Defoaner A63 (the
ab<2)\2/e by Takedad Chenfiidal Indacstriase)

Ltd., rotproof agent)
potable water 175 parts

Preparation Example of Base Coating Composition (A:)

dispersed pigment paste prepared 280 parts
as above

the above water-dispefsible- 817 parts
copolymer (b)

SN Defoamer A63 (the above 4.9 parts
trade name)

25% ammonia water 0.7 part
Primal TT-935 (the above trade name) 4.2 parts
SURAOFU S (the above trade name) 0.7 part

Preparation Example of Base Coating Composition (As;)

dispersed pigment paste prepared 280 parts
as above

LS 2058 (Trade name, marketed 544 parts
by Bayer A.G., acrylic-modified

polyester dispersion, solid content:

45%, hydroxyl number: 158 mg KOH/g)

SN Defoamer A63 (the'above trade 4.9 parts
name)
25% ammonia water 0.7 part
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25% anmoni a wat er 0.7 part Primal (Trade nane,

mar ket ed 4.2 parts by Rohm & Haas A G, thickening agent)

SURACFU S (Trade nane, nmarketed 0.7 part by Takeda Chenica

I ndustries Ltd., rotproof agent) potable water 175

parts Preparation Exanple of Base Coating Conposition (A2) dispersed

pi gnent paste prepared 280 parts as above the above water-dispersible
- 817 parts _cqpoly SN Def oaner A63 (the above 4.9 parts

trade nanefri 3‘%{?&3\5?51 (fhee2bove rdde 13 Pertirt  Prinal 'FIJ'T- 935

(the above trage nane) 4.2 parts SURAOFU S (the above trade nane)

0.7 part rati on Exanpl e of Base Coati ng Cbnp05|t|on (A3) dispersed
pi gnent pa ove Trade nane,

mar ket ed %h’ﬁg%ﬁ-“éﬁ 3%}13 a%%%egg:;/zéaﬁie q% acryl | c- r2£ 1rl(ted pol yest er

di spersion,3ali1d GREENt:  45% hydroxyl nuan@1igg}ﬁgyl«}Vg) SN

Def oaner 8? t he above trade 4.9 parts nane) 25% anmoni a water
0.7 part  Example 1 | - 23 -

A mixture of 100 parts by weight as the fesin solid
content, of the above base coating composition (A1), 5
parts by weight of Ethyl Silicate 48 (Trademark, marketed by
Colcote Co., Ltd., lower condensate of tetraethyl silicate)
and 18 parts by weight of the above crosslinking agent
prepared in Preparation Example 3 was stirred to obtain an
aqueous coating composition.

Example 2

Firstly, 5 parts by weight of Ethyl Silicate 48 (the
above trademark) and 18 parts by weight of the above
crosslinking agent prepared in Preparation Example 3 were
dissolved in 23 parts by weight of SWASOL #1000 (Trade
name, organic solvent, marketed by Maruzen Petroleum Co.,
Ltd.) to prepare a crosslinking agent solution. Thereafter,
to 100 parts by weight, as the'resin solid content, of the
above base coating composition (A1) was added 46 parts by
weight of the above crosslinking agent solution, followed by
stirrihg to obtain an aqueoﬁs coating composition.

Example 3

Firstly, 10 parts by weight of Ethyl Silicate 48 (the

above trade mark) and 18 parts by weight of the

crosslinking agent prepared in Preparation Example 3 were
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Primal TT-935 (the above trade 4.2 parts nanme) SURACFU S (the
above trade nane) 0.7 part potable water 121
parts Exanple 1 A m xture of 100 parts by weight as the resin solid
content, of the above base coating conposition (Alerr]), 5 parts by weight
of Ethyl Silicate 48 (Trademark, marketed by Colcote Co., Ltd., |ower
condensate of tetraethyl silicate) and 18 parts by weight of the above

n aqueoud eaaieg (o Harigh %ﬂt"%ﬁ@“@rsﬁ e Hody o0t

wei ght of q,gﬁgpgr and rdrs. by wei ght
of the above cros£1|nk|n3§%g%nt prepare I n rep atré%ﬁgﬁghple 3 were
dissol ved inotdanas, b Wt B9\ R0 Tl vedmmmomgan ¢

- solvent, marketed by Maruzen Petrol eum Co. Ltd. ) to prepare a
crossl i nki géragery, o3 WhHeomboherald Qroatﬂncg Khgunitsidy Waighas as the

resin solid content, of the above base coating conposition (A ) was added
46 parts bwuddsa g6 pairtdshdyb@ight Qﬁ%l’dhd(iabg)mentosailmﬁm ggentowed by
stirring to obtain an aqueous coating conposition. Exanple 3

Firstly, 1@oiartiorhy fledilginwedbyEtshilrrding dm oM il . adupous oRdd ing k)
and 18 parts by weight of the crosslinking agent prepared in Preparation
Exanpl e 3 wemposition.

Example 4

Firstly, 5 parts by weight of Ethyl Silicate 40
(Trademark, marketed by Colcote Co., Ltd., lower condensate
of tetraethyl silicate) and 18 parts by weight of the
crosslinking agent prepared in Preparation Example 3 were
dissolved in 23 parts by weight of SWASOL #1000 (the above
trade name) to prepare a crosslinking agent.solution.
Thereafter, to 100 parts by weight, as the resin solid
content, of the base coating composition was added 46 parts
by weight of the above crosslinking agent solution, followed
by stirring to obtain an aqueous coating composition.
Example 5

Firstly, 5 parts by weight of Ethyl Silicate 51
(Trademark, marketed by Colcote Co., Ltd., lower condensate
of tetramethyl silicate) and 18 parts by weight of the
crosslinking agent prepared in Preparation Example 3 were
dissolved in 23 parts by weight of SWASOL #1000 (the above
trade name) to prepare a crosslinking agent solution.
Thereafter, to 100 parts by weight, as the resin solid

content, of the base coating composition (A1) was added 46
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- 24 - di ssolved in 28 parts by weight of SWASOL #1000 (the above trade
nane) to prepare a crosslinking agent solution. Thereafter, to 100 parts
by weight, as the resin solid content, of the above base coating
conposition (Alerr]) was added 56 parts by wei ght of the above
crosslinking agent solution, followed by stirring to obtain an aqueous

- coating conposition. Exanple 4 Firstly, 5 parts by weight of Ethyl

~Silicate 4Q Tr adenmar.k, .mar ed | cot e Ltd., l.ower ensat e
of tetraet B¢fF U5 %iycz&'teé')ghg’n(?fli%t“ﬁa?'%’v%c%&séﬁ%&ln@ngge&to%%uﬁ%%ng agent
prepared i Rr rati o l.e . ~diSSQl ' S by weight of
SWASCOL #103818?ﬁ§da%89§t§??g%§ ﬁ%ne E?&nbﬁgpgﬁ§%%u§?g§gtﬁh ng agent
sol ution. b23kli®h. to 100 parts by weight, as the resin solid content,
of the basgB@§gting conposition was added 46 parts by weight of the above
crosslinki pgag@aiet gsol ution, followed by stirring to obtain an aqueous
coating composttromnm. Exanple 5 . Firstly, 5 parts by wei ght of Ethyl
~Silicate 51 (Trddetyk, smpareisedybwedghtotod Ethyll 1Sd.1idabeert&drbhensat e
. of tetranethyl silicate) and 18 parts by weight of the crosslinking agent
~ prepared i abevepdradiesariampde 13 pards diys velighd iof Xhepmmossdinkdinght of
- SWASCL #1000 (the above trade nane) to prepare a crosslinking agent
sol uti on. ageatesreperedo in0PreperstipnniEixgmpleas merer ddissodyed inc@d ent,
of the base coating canpositiaon %Akerr%) was added 46
parts by weight of SWASOL #1000 (Trademark, marketed by
Maruzen Petroleum Co., Ltd., organic solvent) to prepare a
crosslinking agent solution. Thereafter, to 100 parts by
weight, as the resin solid content, of the above base _
coating composition (A:) was added 46 parts by weight of the
above crosslinking agent solution, followed by stirring to
obtain an aqueous coating composition.
Example 7
Firstly, 5 parts by weight of Ethyl Silicate 48 (the
above trademark) and 67 parts by weight of the crosslinking
agent prepared in Preparation Example 3 were dissolved in 72
parts by weight'of SWASOL #1000 (the above trade name) to
prepare a crosslinking agent solution. Thereafter, to 100
parts by weight, as the resin solid content, of the above
base coating composition (As;) was added 144 parts by weight
of the crosslinking agent solution, followed by stirring to
obtain an aqueous coating composition.

Comparative Example 1

To 100 parts by weight, as the resin solid content, of

the base coating composition-(A:1) was added 18 parts by
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- 25 - parts by wei ght of the above crosslinking agent sol ution,

, followed by stirring to obtain an agueous coating conposition. Exanple 6
~Firstly, 5 parts by weight of Ethyl Silicate 48 (the above trademark) and
18 parts by weight of the crosslinking agent prepared in Preparation
Exampl e 3 were dissolved in 23 parts by wei ght of SWASOL #1000 (Tradenark,
mar keted by Maruzen Petrol eum Co., Ltd., organic solvent) to prepare a

Ui nki Con s .
Feain sol | deree! B 'ﬁ?t“d%%%ff&fﬁééeés%%ﬁﬁ%%ﬁ%iwr 18} ioke addec
46 parts byg §)f S8 0P cLOfsh £8 S9eNin %t;érr%\s%é%ém | owed by

stirring to optain an aqueous coatlng co 03|t|on

Firstly, Sdgggfh Yoopsditdn Et hyl Silicate 48 (the above tradenmark) and
67 parts by weight of the crosslinking agent prepared in Preparation

- Exanpl e 3 wgunpabpsle/ Bkdnpi/® 2 parts by weight of SWASOL #1000 (the above
~trade nane)"to prepare a crosslinking agent solution. Thereafter, to 100
" parts by wei ght  ALES tCELA RETAN O( Trhde®mame, mdrkdeedboy cKabhsast Rabnt ng
conposition (A3) was added 144 parts by weight of the crosslinking agent
sol ution, fGdd oVl by manTpohbution ctyre nceranigrevedi bed i agrebheosi tion.
Conpar ative Exanple 1 To. 100 parts by weight, as the resin SO|Id
content, ofisqoianake ewrablr kR thupe (mpe?e]qoa/@isnemﬁpq%lbh%

Comparative Example 3

ALES AQUA RETAN (Trade name, marketed by Kansai Paint
Co., Ltd., one-pack reactively curable aqueous urethane
white coating composition)

Preparation of Test Panels

VP Sealer White (Trade name, marketed by Kansai Paint
Co., Ltd., solvent type sealer) was coated by roller
coating to be a coverage of 100 g/m? onto a slate panel (90
mm X 300 mm X 6 mm), followed by drying to prepare a
coated slate panel, coating twice thereonto respective
coating compositions prepared in Examples 1-7 and
Comparative Examples 1-3 by spray coating to be a coverage
of 150 g/m?, and drying at room temperature for 7 days to
prepare respective test panels, which were subjected to the
following tests for evaluation. Test results are shown in
Table 1.

Test methods shown in Table 1 are as follows.
Film Appearance: Film surface was visually evaluated as
follows.

4: The film shows no defects such as crazing, flashing,
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- 26 - wei ght of the crosslinking agent prepared in Preparation Exanple
.3 followed by stirring to obtain an aqueous coating conposition.

- Conparative Exanple 2 ALES CELA RETAN (Trade name, marketed by Kansai
Paint Co., Ltd., non-pollution type ceram c-nodified acrylic isocyanate
curabl e sol vent type white coating conposition) Conparative Exanple 3

- ALES AQUA RETAN (Trade nane, marketed by Kansai Paint Co., Ltd., one-pack

reactively r.abl e aquegus t hane white coating conposition)
Preparatioﬁﬁg king 3 @é g? bHie. VP Seal er Wihite (Trade name, narketed by

o be a covti agth i iy §EY R 4 4PTy SRR ELontERnCO% S BE T 6Ty

- foll owed by, fﬁﬁiﬂ@ to prepare a coated sl ate panel, coating tw ce
. thereonto respectlve coating conpositions prepared in Exanples 1-7 and

~ Conpar at i vep Exapgpé egi 1m 3skyws P Gire C&é‘%l‘@prb@n‘beoﬂ EPNEIREE £ DAsHDRg AR,

and drying at roomtenperature for 7 days to prepare respective test
panel s, whiflakdng. subjected to the follow ng tests for eval uation. Test
results are shown in Table 1. Test nmethods shown in Table 1 are as
follows. Fi{mTPppedibmcehows | resarkalzke Wvigveloppénly efadrazibmgas foll ows.

flashing and flaking.

Gloss on Film Surface: Measurements of 60° specular
reflection percentage were made.

Contact Angle to Water Prior to Acid Treatment:

It shows a value obtained'by such a measuring method
that a water drop of a 0.03 cc deionized water was dropped
onto the surface of a film immediately after being formed,
followed by measuring a contact angle three minutes after at
20 € by a contactangle meter DCAA marketed by Kyowa
Chemical Co., Ltd.

Contact Angle to Water after Acid Treatment:

Ay film immediately after being formed was dipped into
a 2.5 wt¥% aqueous sulfuric acid solution at 20C for 24
.hours, followed by washing the adhered aqueous sulfuric acid
solution hith water, drying, and measuring a contact angle
in the same manner as above.
Adhesion Properties: A test was made by forming 100 squares
(1 mm X 1 mm) according to the cross cut tape test as
defined in JIS K-5400 8.5.2, followed by adhering thereonto
an adhesive collophane tape, separating the tape and

examining a degree of peeling off the squares.
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4. The filmshows no defects such as crazing, flashing,

- 27 - flaking and the like. 3: The filmshows a little devel opnent of
crazing and flaking. 2: The filmshows sone devel opnent of crazing,

flashing and flaking. 1: The film shows remarkabl e devel opnent of

crazing, flashing and flaking. @G oss on Film Surface: Measurenents of

60[ err] specular refl ection percentage were nade. Contact Angle to Water

P A b db h
reasur i ng. et NPT I P, R es G T o o1 was
dropped 0510 (el 31 dind? JdudRed i PYedelde¥, being fored,

. foll owed by neasurlng a contac ngle t mnutes after at 20 [err]C by
a contactan deet W@Mé@% tﬁh&%&%r@%é edded dff. Contact
Angle to water after Acid Treatnent: [err] fﬁ%n1|nned|ately after

bei ng for g was mlifmadndyd:0 Aao%lfiarwtd’i)mmufe smétfwarerc wefabesaind i on at
20[err]C for 24 hours, followed by washing the adhered aqueous sulfuric

- acid sol utafremiexposatrer wady \detprmmedress uAilng( ¢l fiftentende dirtgl e in the
sanme manner as above. Adhesion Properties: A test was made by form ng 100
squares (Lighthessimacesudridinda dIh&E€-BTES cut tape test as defined in

JI'S K-5400 8.5.2, followed by adhering thereonto
Pollution Appearance: Degree of pollution on the surface of

the film was visually evaluated as follows.
3: Excellent with little or no pollution.
2: Good with little pollution.

1: Bad with remarkable pollution.
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an adhesive col | ophane tape, separating the tTajsShestidas ¢*flg a degree of
peeling of f the squares. : I : - 28 - 3.

None of the squares is peeled off. 2: Corners es are peel ed
off. 1. One third or nore of the squares are peeled off. Color
Difference: A color difference between before and after exposure was

det erm-ned- as pAft—fdrfferenceTm—TTghtNess) according to JIs Z-3/730.
Pol | ution Appiegan:e:ﬁ Legree Of polfutiaa oEthe suriace »of I he fidmwas
visual Iy eval dagled|as 181 | 0. 3 Ekcel I%nt cwith Tt e 67 n& pollutiln.
2: Good with I|igjtl e pollution. 1: Bad with remarkablé pollution
] - . . .
- 29 - Jerr]|m : - 30 - What ig clainmedis:
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m xi ng (A : i osition containing, as a binder conponent, a
wat er - di sper si having a hydroxyl nunber of 5 to 200 ng KOH g,
~(B) a crossmu“ ﬁ!ﬁmﬂg ﬂﬁntaining a conpound having at |east two :
i socyanat e _ L | ecul e in such an anount that the isocyanate
group is contained in the range of 0.2 to 3.0 noles per one nole of the
hydr oxyl group contained in the base coating conposition (A), and (C an
organosi l i cate represented .by the follow ng general fornula:
OR| d_f’f%a%ls"(iﬁl@e%éﬁx-om OR where Ris
sanme or different o s t ; I b gr oup

1 y\ ﬁyril a@&Qaﬁgﬁg %r%@d¥ln%h gk a%ﬁﬁ%ﬁh:ﬁf%ﬁay@a

having 1 to°10 Carbon ators, I'ts C teint ange of 0.1 to

50 parts by ; MRi0hta )P phAR RYaS gy cWaipdali tafond dopitali naigyniasofa a resin
solid content_oﬁgghg base coati ng ?%nposition (A) and a Iai?'glid content of
the crossl pikides a@pone®t, a2 watRreddispedsi®IROSidpolynes Haxiimgda n claim -
1, wherein the water-dispersible copolymer is a polyol resin selected
from the ghgdpoxgilsiniimbey @f &ty 200 ey KOH/E,y e cresisdinkilngur et hane
resin, silicone resin and fluorocarbon resin having a hydroxyl nunmber of 5
to 200 ny Kgdhd comtadiming/ & weonpound haddfhggtKAdagt £wWg dsocyemadieti on
tenperature of O to 80[err]C , and a wei ght average nol ecul ar wei ght of
1,000 groups in one molecule in such an zmount that the isocyanate

group is contained in the range of 0.2 to 3.0 moles per one
mole of the hydroxyl group contained in the base coating
composition (A), and (C) an organosilicate represented by

the following general formula:

OR
RO- é i—OR

o R
where R is same or differeht and is hydrogen atom or a
monovalent hydrocarbon group having 1 to 10 carbon atoms,
and/or its condensate in the range of 0.1 to 50 parts by
weight per 100 parts by weight of a total amount of a resin
so0lid content of the base coating composition (A) and a
solid content of the crosslinking agent (B).
2. A coating composition as claimed in claim 1, wherein
the water-dispersible copolymer is a polyol resin selected
from the group consisting of acrylic resin, polyester
resin, polyurethane resin, silicone resin and fluorocarbon
resin having a hydroxyl number of 5 to 200 mg KOH/g, an acid
value of 0 to 300 mg KOH/g, a glass transition temperature
of 0 to 80T, and a weight average molecular weight of 1,000
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to 400, 000 respectively.—3— A coating conposition as clainmed in claima1,

wherein the el IS copol yner is an acrylic emul sion prepared
by subj ecting EN hinmﬂml Fgof a hydroxyl group-containing nonomer and
ot her unsatur c s olymerizable therewith to enul sion _

polymerization in the presence of an emulsifier. 4. A coating
conposition as clainmed in claiml, wherein the base coating conposition

(A further.c [ ' - Jorgn ng assistant selected fromthe group
consi sting té)f q!rg)toa’p as?’i%élﬂzégtlegneg's};n organi ¢ solvent, and having a .

sol ubi 11 ty 3 par aedeafe g Shyldiifon &5 oXa Gl 1110 COIRPS | I@ifersise! ai e

in claiml,” wherein e Cro I ng agent 1s selected fromthe group

consi sting ¢nf Wdterd-difdrdab IV GHFd1RREMERD 21 kooyprd & adnkyl£ien gl yeol

and a polyi socyanate conpound, (ii) a mxture of a polyisocyanate conmpound
and an enulgtidpaaredmapanasidutingeac tiorpmepal ik twneey anfite yodmoxd wit h

al koxypol yal kyl ene gl ycol and di al kanolam ne, and (iii) a reaction product
of the regatouprgurdrhiating )maaronere andktather iunsaguratedinemmmeroupl i ng
agent havi ng hydroxyl group or am no group at one termnal and al koxysilyl
group at amepedymerivatdle tWherewitikiio enuksiar polymenizafsiqmgin the
conposition as clained in claiml, wherein the coating conposition is a
col d- dryi n@r&sanagy ofc dpenulsdfier.
4, A coating composition as claimed in claim 1, wherein
the base coating composition (A) further contains a film-
forming assistant selected from the group consisting of a
plasticizer and an organic solvent, and having a solubility
parameter of 8.0 to 9.8.
5. A coating composition as claimed in claim 1, wherein
the crosslinking agent is selected from the group consisting
of (i) a reaction product between alkoxypolyalkylene glycol
and a polyisocyanate compdund, (ii) a mixture of a
polyisocyanate compound and an emulsifier prepared by
reacting a polyisocyanate compound with alkoxypolyalkylene
glycol and dialkanolamine, and (iii) a reaction product of
the reaction product (i) or the mixture (ii) with a silane
coupling agent having hydroxyl group or amino group at one
terminal and alkoxysilyl group at another terminal, or a
mixture thereof.
6. A coating composition as claimed in claim 1, wherein

the coating composition is a cold-drying coating

composition.

This Sheet Has Been Replace

T




