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I nvention The present invention relates to a cold setting coating
conposi tion capable of fornming an elastic coated film excell ehf HEB 2004
weat hering resi stance and wat er resistance using an oxidatively curable

ur et hane-nodi fied vinyl resin. t n Hitherto, an
; . 5ﬁiﬁ'iﬁfﬁﬁﬁqy (2518

al kyd resin using an unsat urat aC| iI's we knomn as a cold
setting resin for coating which is stable in a solution state for a | ong
period of time, and is widely used as a coating for inside and outside of

a building. However, the mldkyeh s£5imdendse tihLayseweadher - deterioration
by ultraviolet ray, so that its performance is insufficient for outdoor

use. As neasures f@hes@rngsegt Heveprobhemeokhteeathen nglueskstange, for
exanple, a fatty acid- nodified acrylic resin has been proposed in British
patent NocoZ83ng76ompod id inoncagabdus odi $penshgnahypéaaciyl coatedi iilm
obt ai ned by dispersion polynerization in the presence of the fatty

aci d- nodi f eegeddeplti ¢ rr esiarthitas ngeerspstposed and wdapaneseibPhgpne using
Publication No. 3-71448/1991. However, in the case of fatty acid-nodified
acrylic re§PnOxﬂﬁ@tméﬁﬂWEMWQ@blﬁe§¢§$éﬁ@é'W@ﬁlﬁﬁﬁﬂoVéGYé Fedife but the
coating performances such as meather|n% resi stance, water resistance and
acid and alkali resistanceSamkd@osnd pinghesdnvenkdesry. Furthermore, in

the case of the abqve non-aqueo di spersion-type acryli s|n condary
parti ol s having a NI g (AT 1% Kich 6o 3 e 930y Unsaturated ‘fatty

acid is well known as a cold setting resin for coating which
is stable in a solution state for a long period of time, and
is widely used as a coating for inside and outside of a
building. However, the alkyd resin tends to cause weather-
deterioration by ultraviolet ray, so that its performance is
insufficient for outdoor use. As measures for solving the
problem of weathering resistance, for example, a fatty acid-
modified acrylic resin has been proposed in British patent
No. 793,776, and a non-aqueous dispersion-type acrylic resin
obtained by dispersion polymerization in the presence of the
fatty acid-modified acrylic resin has been proposed in
Japanese Patent Publication No.‘3—71448/1991. However, in
the case of fatty acid-modified acrylic resin, the weathering
resistance was improved a little but the coating performances
such as weathering resistance, water resistance and acid and
alkali resistances were still not satisfactory. Furthermore,

in the case of the above non-aqueous dispersion-type acrylic

resin, secondary particles having a large particle size



formed during the production reaction, so that it was inpossible to obtain
a stable dispersion having a narrow particle size distributi 3&3&@8 he
gl oss of coated filmis also insufficient. In Japanese Paten i€edt i on
No. 52-26260/1977, there has been proposed a non-aqueous dispersion-type

acrylic reshmgd atlucedy byhdolispeisd tivpoladmrictat i dnad e pagsence  of an
acrylic resin where a vinyl nononer having an oxidatively curable

unsat ur at edinpaagib e usedsin & opodlyinerd izdpeg cenpdreening lan rahireswcase, a
st abl e non-aqueous di spersion could be obtained and it was possible to
forma coatd ¥¢iem sl diegitribnwareranddist alos s ad dosdsidstiadoe is al kal i
resi stance and the |ike, but there existed a problem that the initial
dryness of @bt eePFifficienthsufficient. Summary of the Invention An object
of this invention is to inprove weatherin resi stance and water resistance

of a coated film maHe f7R#MIESE cBRECREL P ¢¥at ¢ onpros? §1 B 017 the

pr esent invet\?&ti or};111 Anot her obj ec(%} of the C?resent lnvention is to inprove
crack- fol I'OWrg AT 178" T VRS T d re it 2 d4siu g HESP i s delPe RETYediTd
setting coag_;i ngncorrg)é)siéi qn of. t he present. invention contains an

ur et hane- modi 11 ed” Vi ny c?rlesff SR %%nfﬁ’cl’]rﬁm?rolﬁﬁwgo%ol ponent® " e Fesin
() pon o BEH AL PREL PO, 2, SERELL S OEMERAL B gt
SPOXY O OlUpx £ AV e Vi dW] o COROLYIR c dd) g Ml O | Sy CpPOl yITer of - a
pol yreri zabl e unsat uriated nononmer containing an epoxy 2 1 3 FEB 2004
copolymerizing component. In this case, a stable non-agqueous
dispersicn could be obtained and it was possible to form a
coated film éxcellent in water resistance, acid resistance,
alkali resistance and the like, but there existed a problem
that the initial dryness of coated film is insufficient.
Summary of the Invention
An object of this invention is to improve weathering
resistance and water resistance of a coated film made from a
cold setting coating composition of the present invention.
Another object of the present invention is to improve crack-
following ability of the undercoat. Foxr these purposes, the
cold setting coating composition of the present invention
contains an urethane-modified vinyl resin (A) as a film-
forming component. The resin (A) is produced by reacting a
reaction product with an isocyanate group-possessing compound
{c). The reaction product is made by reacting an epoxy
group-containing vinyl copolymer (a), which is a copolymer of

a polymerizable unsaturated monomer containing an epoxy



group, with another polynerizabl e unsaturated nononer capable

polynmerizing with said nononer, and a fatty acid conponent (b% &? ni ng
an unsaturated fatty acid. The epoxy group- containing vinyl a @i&“*(a)
may be produced by copolynerizing 3 to 70% by wei ght of the polynerizable

unsat ur at edgnouppesi thndAGBhEY PO PREOKY 285 08PuMEL Py B d® BFYbndY NEighie Of
t he ot her pol ynerizabl e unsaturated nononer. The epoxy group-containing

vinyl copol 9frepolapemhyihgveiah sapbenoavesagean®| £cd @y Wt OitcdpdhddQ0 to
100,000 and a glass transition tenperature of 0 to 100 C The fatty acid
conmponent (bY) cepnbihnhggaanunsastnateddf Gt yy agtid nayThaveposan duoslipre

val ue of 50 to 200. The ratio of the fatty acid conponent (b) containing
an unsatura@@@t@hﬂ%9gaﬁiﬁYh390b@lYM¢énﬂ ) tmagObpaptedbyedebght based on 100
parts by weight of the epoxy group-containing vinyl copolyner (a). An

equi val ent ¥ P?%Y%Fr%ﬁéngsécganape Broupiebtt @ h@@r@&%ymegﬁ%ﬁhﬂ¢n t he
fatty acid- nDdlfled cg X CO'OH) may be from0.05 to 2.0,

addi tion t o"FRRFPESFRY(RP! OFﬁE EBPHaéBFPPn@n %B%fYn@r%%ﬁp%%?@l%ﬁl%ﬁ te

present inventio y her, conta r-dis erS|on B) obtai ned by
polyner|2|n§, |%lggﬁ S%Qéh?Conaﬁlao ﬁmﬁﬁ Eﬂﬁ Enyis HB%%? é?%P%%ﬁuble and

h I h f th
iyl "monomere PRELkeSBPkRoRR AP ER], Eh8yar R0 bl 5L e ) h e oh i o

Vi nyI nononers | presence O

S0 1,1 408008 S0 EC Lo Oechler DUILE OF, 10040 SR SEb (8,
of them 3 ¢BakEB:Z28R4ition temperature of 0 to lOO°C. The fatty acid
component (b} containing an unsaturated fatty acid may have
an iodine value of 50 to 200. The ratio of the fatty acid
component (b) containing an unsaturated fatty acid may be
from 1 to 60 parts by weight based on 100 parts by weight of
the epoxy group-containing vinyl copolymer (a). An
equivalent ratio of the isocyanate group to the hydroxyl
group in the fatty acid-modified copolymer (NCO/OH) may be
frem 0.05 to 2.0.

In addition to the resin (&), the cold setting
coating composition of the present invention may further
contain a polymer-dispersion (B} obtained by polymerizing, in
an organic liquid in which vinyl monomers are soluble and the
polymer formed from the monomers are insoluble, two or more
of the vinyl monomers in the presence of a dispersion
stabilizer (d) which is soluble in the organic ligquid, in
amounts of 10 to 90% by weight of (A) and 90 to 10% by weight

of (B) based on total solid matter weight of both of then.



The di spersion stabilizer (d) nmay be a resin having an oxidatively

pol yneri zabl e doubl e bond. The resin having an oxidatively pd ymeni apbl e
doubl e bond nay be a resin obtained by copolynerizing a vinyl nmononer
havi ng an oxidatively polynerizable double bond and another vinyl nonomer.

Preferred Entedi g ss Dbn t f€ab NVERE T 00d Thea Priesentydymentd vihg tde
uret hane-nodified vinyl resin (A is an oxidatively curable resin produced

by further oxedatinglywdhymeri saicyanaseb e ObdndOS SESS | gk QOO (), a
reacti on product between an epoxy group-containing vinyl copolyner (a) and
a fatty aciextdapbvehy pd)yrentaapiagdanblensatdimdedd at tye s bbtRismed
exanpl e of the polynerizable unsaturated nonomer containing an epoxy group
which is a RopePpakyrefhgiednponenyl benoher abavienepoxyoxrdaipicoht ai ni ng
vinyl copolyner (a) include glycidyl (nmeth)acrylate, (3-nethylglycidyl

(et h) acr yl 2@ bymSr 42 @pbkyeeP bheRgNfethg] apakidy ackyy htreonomer .

i e The exanpl oo of oS FARAGAISAR ©futs) SPAPBFcRonomer | ncl ude
corylie or Telhacr i seLt.sptshacel sty or ey saliul beuing, 11 © 24
(ot 2cr ) Bk 8un, FEFPUE Yo RIS XAt Bu ke UL (AL MSEIL L DB
(et 27 by T 540,580 K 05 5 86 BELLD A8" KL S0n Y FLPERY
reaction product between an epoxy group-containing vinyl
copolymer (a) and a fatty acid component (b) containing an
unsaturated fatty acid.
The example of the polymerizable unsaturated monomer
containing an epoxy group which is a copolymerizing component
of the above epoxy group-containing vinyl copolymer (a)
include glycidyl (meth)acrylate, B-methylglycidyl
(meth)acrylate, 3,4-epoxycyclohexylmethyl (meth)acrylate,
3,4—epoxycycl§hexylpropyl {meth)acrylate, allyl glycidyl
ether, and the like.
The examples of the other polymerizable unsaturated
monomer include acrylic or methacrylic acid esters of alkyl
or cycloalkyl having 1 to 24 carbon atoms such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-butyl (meth)acrylate,
isobutyl (meth)acrylate, t-butyl (meth)acrylate, hexyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, n-octyl

(meth)acrylate, decyl {(meth)acrylate, lauryl (meth)acrylate,

stearyl (meth)acrylate, cyclohexyl {meth)acrylate, isobornyl



(et h)acryl ate; hydroxyl group-containing nononmers including hydroal kyl
esters of a,3-ethylenically unsaturated carboxylic acids S“Ch1@SFEBZM4
2- hydroxyet hyl (neth)acryl ate, 2-hydroxypropyl (neth)acrylate,

3- hydroxypropyl (nmeth)acrylate, 2 hydroxybutyl (neth)acryl ate,

3- hydr oxybutyé ¢ i n@t iy BEty] at @dr gl 4g Ryels 0xybid M i {Bidh e v a1 NG g

a, 3-ethylenically unsaturated carboxylic acid esters having an al kyl ene

oxi de chaimyadmnoahiydl oxgtegs oup ©uhedlsy poh yed hyw enssaglyicied carboxylic
nono( et h) acryl ate, pol ypropyl ene gl ycol nono(neth)acryl ate;

1,2, 2, 6, 6- peatdseshyh pipel tidydirdxee thatr yhatle) a; @, 8,6, 2-hydroxypropyl
tetranet hyl pi peridinyl (neth)acrylate, 2-(2'-hydroxy-5'-

met hacryl ox{phehyasrelpbenzdthydrokeprepyt efmetViandylaet atz; and the
like. In the epoxy group-containing vinyl copolymer (a), it is suitable
that the cOBSTYMEYPIEYT OHTS HE| B-BELAERN. 8HaYd POt Yy b abmet i Chaed
monomer cont ai nin gn egox 9r§ﬁ and the above ot her polgnerizable
unsaturateda%%n%ng¥ 3% ??gy r %EE)%Cfﬁlqﬁ@ﬁb?n@wﬂ ety ksntamtyy 10 to
50% by wei ght for h ol ynerj zabl e, ynsat urat.ed pononer contai ni ng, an
epoxy’ o1 oUR SBRAT30°T cLOTIRBY Hel BT SEEFER dbF YA D 10 DK LIS VR f or
t he above o p ri,zabl e unsaturated_nonoper,. in view of the
reactivity %%%I%d%#%?%%dg?x¥ﬁeg¥%%%t?%ﬁﬁmf§hpOF§EFQ¥£%R%rM%%%O#atty acid
(b) and th iy ' X - Ly [ )
Copol yrer (g et LEFLLEEE, BBRUbELEg B AL S R O R S e
(a), when a hydpoxyk-gEQURMEORY 8bNHBY: HPNOMRE L) PalS@tard Ne; PNEMEL S5 13 FEB

2004

tetramethylpiperidinyl (meth)acrylate, 2-(2'-hydroxy-5'-
methacryloxyphenyl)-2H~benzotriazole, styrene, vinyl acetate,
and the like.

In the epoxy group-containing vinyl copolymer (a),
it is suitable that the copolymerization ratio between the
polymerizable unsaturated monomer containing an epoxy group
and the above other polymerizable unsaturated monomer usually
ranges 3 to 70% by weight, preferably 10 to 50% by weight for
the polymerizable unsaturated monomer containing an epoxy
group, and 30 to 97% by weight, preferably 50 to 90% by
weight for the above other polymerizable unsaturated monomer
in view of the reactivity for addition at the reaction with
the unsaturated fatty acid (b) and the solubility of the
resulting epoxy group-containing vinyl copolymer {(a) in a
solvent.

In the epoxy group-containing vinyl copolymer (a},

when a hydroxyl group-containing monomer is used, the monomer



is used in an anmount so that gelation does not occur during the reaction
with the polyisocyanate conpound (c) . Usually, it is suitabyg §§$$ﬁ§ t he
hydr oxyl group-containing nononmer in an anount of 30% by wei ght Ss
anong the nonomer conponents constituting the vinyl copolyner (a). The

met hod of copohyaBrizakhoBmb@ht 0Db ai NAPIGLNEL 1 BRONS SR HAUP-EAMLR] ni ng
vinyl copolynmer (a) is not particularly limted but solution

pol ymeri zattha wehebibs weehlikd PolyiBoaPafhgantemsoliventc) n the.dresence
of a radical polynerization initiator is preferable fromthe viewpoint of
t he easi nesstoist heitehtei bo wsé hthdeh{atrbyyacqdousorgmoneitid)manghdhe
i socyanat e group-possessing conpound (c). The exanples of the radical
pol yneri zat fenannampanor oft 30bebysedifibt thelsyat fresis Wie trhenaave epoxy
group- containing vinyl copolyner (a) by solution polynerization include
azo-type pofymePhgatFoAcnAaritatong thehvasy?2, eopohymdr siabbut yronitril e and
2,2' -azobis(2,4- dinethylvaleronitrile); peroxide-type polfnprization
initiators such as [&ar fetpeforfdecrpliueyizpéioryior ebhyintxanbage and
benzoyl peroxide. The exanﬁles of the organic solvent for the synthesis by
sol ution pofYREFi ZBPFEnITPHEr GeRtat PHRGtL VEnKYdFeRat YReE yp) sbf vePEs such as
n- hexane, n-octan & 2, 2-trinethyl pentane, isooctane, n-nonane,
cycl ohexaneP3h lﬁ%?ﬁ§ gyéﬁﬁﬁgﬁgﬁ ?gaESﬂﬁF?enh?ﬂ?%@%fb%%t{?%ew 0t vEhts such
as benzene, .toluepe,  xylen ang éh I zene; . petroleumtype solvents such
as nineral %plrlta pé&agglg&08 gd 1¥39§E§8§gohn BhE p FEILANR 00
radical polymerization initiator is preferable from the
viewpoint of the easiness of the reaction with the fatty acid
component (b} and the isocyanate group-possessing compound
{(c).
The examples of the radical polymerization initiator
to be used for the synthesis of the above epoxy group-
containing vinyl copolymer {(a) by solution polymerization
include azo-type polymerization initiators such as 2,2'-
azobisisobutyronitrile and 2,2'-azobis(2,4~
dimethylvaleronitrile); peroxide-type polymerization
initiators such as lauryl peroxide, t-butyl peroxy-2-
ethylhexanoate and benzoyl peroxide. The examples of the
organic solvent for the synthesis by solution polymerization
include aliphatic hydrocaron-type solvents such as n-hexane,
n-octane, 2,2,2-trimethylpentane, isooctane, n-nonane,
cyclohexane and methylcyclohexane; aromatic hydrocarbon-type

solvents such as benzene, toluene, xylene and ethylbenzene;

petroleum-type solvents such as mineral spirit, "Swasol 1000"



(a product of Cosno QI Co., Ltd.), petroleumether, petroleum benzine and
petrol eum napht ha; ketone-type solvents such as nethyl isobut¥l Egtone;
ester-type solvents such as isobutyl acetate; alcohol-type solhvehtd 2ch
as isopropanol, and these can be optionally used solely or in conbination

of two or @rerésser dbngcsomPesessedy; mThe. PPOH@:&PL%QJ&&,CC’“F ai ni ng
vinyl copolynmer (a) preferably has a nunber average nol ecul ar weight in

the range pétidoDOOMtIPedDOnOH0Dnd pasticLban! YaphO0D: 11 /D00, HANds A @ass
transition tenperature (Tg) in the range of 0 to 100C in view of the

physi cal propertassmethyheiselsutyl ngecont edeftdimtdng i wdatt ydurgh ali lity.
The above fatty acid conponent (b) is a fatty acid conponent necessarily
cont ai ni ng w¥chmsnt vratkat¢ataycacot-tape opl vomad | yucontai ik sy @paatlyr at ed
fatty acid, and is suitably has an iodine value in the range of about 50
to 200. WadtHeesodiae baleptienakly vhed abbelty 50; ihe-aubriabitidry ofof
the coated filmdecreases, while there is a possibility of gelation during
the productfdh OF TRESreSFArdHRe EPeneefhEtY val ue exceeds about 200. Thus,
bot h cases are not Eﬁeferred. The representative exanples of the
unsaturated fatty Bd2RAYENSPEXY HEEBBSEPPLRbAbOReTNYE EPROFWRey )i d

conponent (b) include fish oil fatty acids, deh ated caster oil fatt
acirrgs, saf1S %‘?/\J/%eer’r‘?)}lD y ??ﬁs@eﬂu‘&??rf%wfla%%iﬂ%l, gﬁﬁ/’bé’é‘?ﬂ § ¥arthe d’(ﬁn(?sey

e o el o oo e S RS LR A

aci ds, henpseed’o aci ds7 grape see
fatty aci dsgrd@éltyod 3c&kBe2PP%re (Tg) in the range of 0 to 100°C in

view of the physical properties of the resulting coated film
and quick drying ability.

The above fatty acid component (b) is a fatty acid
component necessarily containing an unsaturated fatty acid
and optionally containing a saturated fatty acid, and is
suitably has an iodine value in the range of about 50 to 200.
When the iodine value is less than about 50, the curability
of the coated film decreases, while there is a possibility of
gelation during the production of the resin when the iodine
value exceeds about 200. Thus, both cases are not preferred.

The representative examples of the unsaturated fatty
acid which is a necessary component of the fatty acid
component ({(b) include fish o0il fatty acids, dehydrated caster
oil fatty acids, safflower o0il, linseed oil fatty acids,
soybean oil fatty acids, sesame oil fatty acids, poppy seed
oil fatty acids, perilla oil fatty acids, hempseed oil fatty

acids, grape seed oil fatty acids, corn oil fatty acids, tall



oil fatty acids, sunflower oil fatty acids, cotton seed oil fatty acids,
wal nut oil fatty acids, rubberseed oil fatty acids, and the IiﬁeF Tgﬁ
unsaturated fatty acid is a fatty acid having an oxidatively cur'd 4
pol ynmeri zabl e unsaturated group, and inparts oxidative curability to the

uret hane- nodif fedtyi aylidseskanibotdbe PLesenttiNyeNdk ONcodhien exaum! &5 of
the saturated fatty acid which the fatty acid conponent (b) may contain in
addi tion tofehéyabeuds,unsdtutaved fatty acidsaceabidenged® HETesSEty
include non- drying oil fatty acids such as coconut oil fatty acids,

hydr ogenat ed<éBeonandoihef dtkg.acTls andapakatedl fiatyyacadi s;a cipriof C
acid, capric acid, lauric acid, nyristic acid, palmtic acid, stearic acid
and the |ik8S1§nRayappoasf okhdafaveyyachdabbappabwnetblal be bensmodrated
preferably from1 to 60 parts by weight, preferably 5 to 30 parts by

wei ght base8 8HP108"JarFBabySwek gt tovet Rarpbsl Aty soei thermerethatct he above

epoxy group-cqntaining vinyl copolyner (a) in view of the curability and
weat heri ng m?gé%%? nggngh ¥ﬁ§lpeéﬁlFPﬁgP58§?@H {PYEREiARt he present

i nvention, the reaction _between the_.epox r oup- gontai ni ng vi nyl copol yner
(a) and the fatty a?#% eéSﬁg@ﬁSnP?(B?eiEa%ﬁgégean @EF@r?FFaaVPbghth?he
epoxy groupsstpythe:go a i the_carboxyl _gro in_ the fatt

acid conpongﬁkeyb??lgnggg¥§§%8%d ?yﬁﬁgﬁrSQQEab?oh% ?gdhgg%T|§° ?%?n@%x%?

the reactiognsAtuthecheagti9naciBeLe -BRY; RE VSefcBas50RGT 190, S8L Al yst
including a tertiary am ne such as N, N élﬁetéyﬁanlnoeﬁﬁanog; a quaternary
ammoni um salitysHghoas 8at8yFEBid904uch as coconut oil fatty acids,
hydrogenated coconut o0il fatty acids and palm oil fatty
acids; caproic acid, capric acid, lauric acid, myristic acid,
palmitic acid, stearic acid and the like.

The ratio of the fatty acid component (b) to be used
is preferably from 1 to 60 parts by weight, preferably 5 to
30 parts by weight based on 100 parts by weight of the resin
solid matter of the above epoxy group-containing vinyl
copolymer (a) in view of the curability and weathering
resistance of the resulting coated film.

In the present invention, the reaction between the
€poxy dgroup-containing vinyl copolymer (a) and the fatty acid
component (b) is based on esterification of the epoxy group
in the copolymer (a) with the carboxyl group in the fatty
acid component (b), and a secondary hydroxyl group is usually
formed by the reaction. At the reaction, there may be used a
reaction catalyst including a tertiary amine such as N,N-

dimethylaminoethanol; a quaternary ammonium salt such as



t et rabut yl ammoni um brom de; and the like. In the case of wusing the
reaction catalyst, the anobunt to be used is suitably in the qagg%goﬁup.01
to 100 parts by wei ght based on the total anmount of the copol yner (A& and
the fatty acid conponent (b). The conditions for the reaction of the

copol yner (&¢traimdtyhemhahiymabidmcaspoagat thd)1 ey . beranynofcdhe of

condi tions wunder which the epoxy group in the copolyner (a) can be
reacted w thsime theboggttyooupatalyhe, f ahé yaasutt coapoaened (3 [ 1w t hout
occurring problens at the reaction such as gelation, and the conditions of
heating at aBbieblpoinothgorengeorfabodl Rot b0 Opaous sbyrewye behtusiddd on
suitable. The exanples of the isocyanate group-possessing conpound (c) to
be reacted Wiehtehelfaneyntcpd- fbdi ¢ppdlymepol yheangr duectat b abiole

i ncl ude aronmati c, alicgclic or aliphatic polyisocyanate conmpounds such as
tolylene dFPBBLYEREt €P) xyl yl ene diisocyanate, phenyl ene diisocyanate,

di phenyl net hane diiigcyanate,,bis(isoc¥anatenethyl) cgclohexane,
tetranet hyl ene dii sot§afgPgltheRantPhyFBRe c8FE4BRy8AatRe copolymer (a)

Gl | socyanar st e 08s L ar L R R ae R Lt br iy UPbt SRE b R R Sorons e
termnal is te- £0 i nj c nds produced. by reactin n excess
anount of t %%gaﬁgf?ﬁsgééaﬁg?gycggggﬁnﬁ% ﬁ??hC%P?%%%%%|g%h|%%“a%?ght

compound Copba¢aa 0y Binachbyeab¥dLOgeRSuEh: ASLELIVLENG o 0Ly COlmpdiapY! ene

gl ycol, trinethyl ol propane, hexanetriol or caster oil] ?y5|ne

triisocyanate)@adthbet! bkeur?idd FEBb20R4 at the reaction such as
gelation, and the conditions of heating at about 100 to 170°C
for about 2 to 10 hours may be usually suitable.

The examples of the isocyanate group-possessing
compound (c) to be reacted with the fatty acid-modified
copolymer produced as above include aromatic, alicyclic or
aliphatic polyisocyanate compounds such as tolylene
diisocyanate, xylylene diisocyanate, phenylene diisocyanate,
diphenylmethane diisocyanate, bis(isocyanatemethyl)
cyclohexane, tetramethylene diisocyanate, hexamethylene
diisocyanate, trimethylhexamethylene diisocyanate, methylene
diisocyanate and isophorone diisocyanate; and isocyanurate
compounds or biuret compounds thereof; terminal isocyanate-
containing compounds produced by reacting an excess amount of
these polyisocyanate compounds with a low molecular weight
compound containing an active hydrogen such as ethylene
glycol, propylene glycol, trimethylolpropane, hexanetriol or

caster oil; lysine triisocyanate and the like.



The amount of the above isocyanate group-possessing conpound (c) to be
used may be determined so that the equivalent ratio (NCO OH) off 3 Rrep 2

i socyanate group in the isocyanate group-possessing conpound (c) to t%e
hydroxyl group in the fatty acid-nodified copol yner becomes from0.05 to

2.0, preferably frofii® hrtaunt 21 nhd ebofe wealdemhste Jresipsihareesandg
physi cal properties of the coated filmto be forned. At the reaction of

t he above i se8parade (§r ol beossessimay denpeterdmiapdwsbhthhe takty

aci d-nodi fied copolymer produced by the reaction between (a) and (b), in
the case t h&JUdFalendcasitiy dNCOHOH eadt ithve dpstemnexeegdsupt he suit abl e
range by its increase with the proceeding of the reaction, for exanple,

t he reacti oftSO4&H 3pé LEoMECHIP- @@ SHE S sdddi f§megiurgbl(e) aoutbeohydmoadohol , an
phenol, a |lactam .an __oxi or the like. The reaction of the above fatty
aci d- modi fi &4 °€opdi e {%ftttﬁ Bre G0t ece coroUpIPO3bessTRE E6RPOURAS( )
may be carrk%dzo%t i@et e Ees%gce gf a reﬁction catalyst, if_ necessary.
The above reacti'on £&BEEER S KR8 PedctiCort - 2hefwddR™t RE HEAEBRFE gr oups in

the fatty agidynedified, Copolynen %ﬁ%%%%%i%%g% ﬁgﬁgﬁgﬁgggﬁﬁgngﬁQghaeabove

I socyanat e group- pPOSSESSI Ng-compou
fatty acid-ppdifisged copol yner may be the hydroxyl groups originally
present in the copolynmer (a) and the hydroxyl groups fornmed by the

reaction of the copalymafe (Badbd ¥t it AR 4 LURONY fRlp-10 13 FEB

possessing compound {(c¢) with the fatty acid-modified
copolymer produced by the reaction between (a) and (b), in
the case that the viscosity of the reaction system exceeds
the suitable range by its increase with the proceeding of the
reaction, for example, the reaction can be controlled by
adding suitable amount of an alcohol, an phenol, a lactam, an
oxime or the like.

The reaction of the above fatty acid-modified
copolymer with the isocyanate group-possessing compound ({c)
may be carried out in the presence of a reaction catalyst, if
necessary. The above reaction is based on the reaction
between the hydroxyl groups in the fatty acid-modified
copolymer and the isocyanate groups in the isocyanate group-
possessing compound (c). The hydroxyl groups in the above
fatty acid-modified copolymer may be the hydroxyl groups
originally present in the copolymer {a) and the hydroxyl
groups formed by the reaction of the copolymer (a) and the

fatty acid component (b).
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The exanpl es of the above reaction catal yst include organonetallic
conpounds such as dibutyltin bis(acetylacetonate), dibutyltin Hﬁ?ﬁb%&ﬁ?
di butyltin di (2- ethyl hexylate), dibenzyltin di(2-ethyl hexylate),
dibutyltin dilaurate, dibutyltin diisoocylnaleate and tetrabutyl

titanate. These reathboBxeAbaLYSHS PRY BSoUSer.50F by Qétép%stgoiml%é- on of
two or nore. The above reaction catalyst is suitably used ih an anount of

0.001 to 5 pagdsortytarl ghtcoppehedabsycl). D05iwudy1Pait by wei ght based on
100 parts by weight of total amount of the fatty acid-nodified copol yner

and the i sozyahatet gtouptpossessi agbcoppoimdifdetaty) enwft yihen di (2-
accelerating effect of the reaction. The coating conposition of the
present inveiybrexybatal nsdihenapbvin uliethamieh yiook £y et ovi Nyibasiitias a
film form ng conponent, and may also contain, as a filmformng conponent
to be used Fh!Xbibihat FopuwrEhie hel bbeovey ialdate exich, tet pobyrgEr di spersion
(B) produced. b olymerizing two or nore of vinyl nonomers in an organic
liquidin V\}HE%“%)%% vi B§Fe nbRdfet el aret sy it enandoe hes grbl el f ormed fr om
the nononers are insoluple, in the presence of a dispersion stabilizer

(d) which | U ECF ° hEWBr%En?%rgiquid. The above pol yner di spersion

(B) is obtained by ol rizin WO_or e of .the vin nononmers in an
organic liquid in Wit %ﬂgve Fegﬁﬁbﬁ%rgagg §Blhﬁl@uhﬁﬂgiﬁeu%%$yh%ranforned

Vi ny

o e TR, 915 LOBEL U1 8 oh e RERSIES BB A SPENAT o
part by weight based on 100 parts by weight of total amount
of the fatty acid-modified copolymer and the isccyanate
group-possessing compound (c) in view of the accelerating
effect of the reaction.

The coating composition of the present invention
contains the above urethane-modified vinyl resin as a film-
forming component, and may alsoc contain, as a film-forming
component to be used in combination with the above vinyl
resin, a polymer dispersion (B) produced by polymerizing two
or more of vinyl monomers in an organic liquid in which the
vinyl monomers are soluble and the polymer formed from the
monomers are insoluble, in the presence of a dispersion
stabilizer (d) which is soluble in the organic liquid.

The above polymer dispersion (B) is obtained by
polymerizing two or more of the vinyl monomers in an organic
liquid in which vinyl monomers are soluble and the polymer

formed from the monomers are insoluble, in the presence of a

dispersion stabilizer (d) which is soluble in the organic

11



| i quid. The exanples of the above organic liquid include aliphatic

hydr ocar bon-type sol vents such as n-hexane, n- octane, :
2,2,2-trinethyl pentane, isooctane, n-nonane, cyclohexane and 13 FEB 2004
met hyl cycl ohexane; petrol eumtype solvents such as mneral spirit,
"SWAZOLE 10004u{a@. product of Cosnb G| Co., Ltd.), petroleum ether,
petrol eum benzi ne and petrol eum naphtha; and the |ike, and these may be

used solely or in thebtraihp08sobft WReOBbBBECH AN CONDI Hald ot tde t hese
solvents, there nmay be used aromatic hydrocarbon-type sol vents such as

benzene, toklLépeatxylknéranarietvhytppazeokbyenket oneh typensiodvent s isuch as
nmet hyl 1sobutyl ketone; ester- type solvents such as isobutyl acetate;

al cohol -t ypecsangentsZ, 3uthimsthgbpenpane) ; isnoctdees ) i ken@vaoe di ng to
necessity. As the dispersion stabilizer (d) soluble in the above organic
sol vent, vafYeleh&xane ahdhnehlyleykhohmxare] neet cakebe-see sodvarsual |y a
resin havigg abnunber average nol ecul ar meight of about 1,000 to 100, 000
i s used. PER U aftyeral therifspep@haplit HO00T 262 REyduat reliGesmmavi ng
an oxidativ§l¥ ﬁoly ri.zabl e douPIe bond is greferable in view of the
curability Ot tHR todt@u fiPRFESIBEmBFARE: PIhECREN PRI RY 2F

oxi datively rizabl ouble bond is, usually a resin obtained hy

radi cal cop%??%%??%%t?%%g%gaS B €€@6%§kﬁEi@%?,g%ﬁ%ﬁéT%%I?elﬁﬁ? %é%%%&
wei ght of agyi nyl aykng _an_ ox] ive | rizabl e. doubl e bond
and 30 to 95% bycﬁgﬁ¥£%$e¥£rggﬁyogoﬁggé%%%ygﬁ%%gﬁ? %&’t‘ﬁle%oﬁeesfe
vinyl nonongs1vénthe BRO¥E QEPAPLCLSOLVEDRLMAP: L heydLocdrBo R, 2004

solvents such as benzene, toluene, xylene and ethylbenzerne;
ketone-type solvents such as methyl isobutyl ketone; ester-
type solvents such as isobutyl acetate; alcohol-type solvents
such as isopropancl; and the like according to necessity.

As the dispersion stabilizer {(d) soluble in the
above organic solvent, various kinds of hitherto known resins
can be used and usually a resin having a number average
molecular weight of about 1,000 to 100,000 is used.
Particularly, as the dispersion stabilizer (d), a resin
having an oxidatively polymerizable double bond is preferable
in view of the curability of the coated film to be formed.
The resin having an oxidatively polymerizable double bond is
usually a resin obtained by radical copolymerization of 5 to
70% by weight, preferably 15 to 50% by weight of a vinyl
monomer having an oxidatively polymerizable double bond and
30 to 95% by weight, preferably 50 to 85% by weight of the

other vinyl monomer in the above organic solvent in the
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presence of radical polynerization initiator. Wen the anount of the vinyl
nmononer having an oxidatively polynerizable double bond in thq 3cp?g)lzmﬂer
is too small, there is a possibility that sufficient curing cannof be
attained especially at early stage of the filmformation. On the other

hand, when phesemoendt i sadioeal apgeymbRes8ridn ainPossidi| i tyndhatyunreact ed
nononmer may remain. Thus, both cases are undesirable. The exanples of the

vinyl nononemohaviaf dine oikhg@hthyrbie pohywEfd zZab! & toubi € Pend i ncl ude

di cycl opent adi ene derivatives such as dihydrodi cycl opent adi ene

nmono( et h) aee yyneel zakll dydiowdl e yoboge it adhe ness dyymamdniod nesdh) eyl at e and
di hydr odi cycl opent adi ene nonoal | yl ether. The exanples of other vinyl
nonomer s i nelede 5% y¢ epessHet hity (heeh) seffiatent etlyind nedmacrhd at e,

n- but yl (neth%acr | ate, isobutyl (meth)acrylate, t-butyl (nmeth)acrylate,
hexyl ~ (met h§%&k ’ylP%%e?S@e%mylhe&pl eat hgt pyage yattehe nt oot yiotmetigracr yirat e,
decyl (meth acr%late, | auryl (nmeth)acrylate, stearyl

(et h) acryl %?Bh%??@’ et hyaer jratet 1sdr A rqeetters viate,

(meth)acrylj : id, ., 2-hydroxyethy| (nmeth)acrylate, glycidyl (meth)acrylate
and the Iiééégéﬁﬁﬁ%%%sgy%ﬁyu Eeﬁggﬁ&s%?% Beorn3dh Hibihat i oD P20 or

nmore. The examples, fu$£§%ffgg eradical pol ynmeri zation initiator include
azo-type polynerization initiratofs such as 2,2'-azobisisobutyronitrile and

2,2' -azobis(2,4 13 %ﬁngﬁ%ﬁBQés of the vinyl monomer having an

oxidatively polymerizable double bond include
dicyclopentadiene derivatives such as
dihydrodicyclopentadiene mono (meth)acrylate,
dihydrodicyclopentadieneethyl mono {meth)acrylate and
dihydrodicyclopentadiene monoallyl ether.

The examples of other vinyl monomers include
styrene, methyl (meth)acrylate, ethyl (meth)acrylate, n-butyl
(meth)acrylate, isobutyl (meth)acrylate, t-butyl
{meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl
{meth)acrylate, n-octyl (meth)acrylate, decyl (meth}acrylate,
lauryl (meth)acrylate, stearyl (meth)acrylate, cyclohexyl
{meth)acrylate, isobornyl (meth)acrylate, (meth)acrylic acid,
2-hydroxyethyl (meth)acrylate, glycidyl (meth)acrylate and
the like, and these may be used solely or in combination of
two or more.

The examples of the above radical polymerization
initiator include azo-type polymerization initiators such as

2,2'-azobisisobutyronitrile and 2,2"-azobis(2,4-
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di nret hyl val eronitrile); peroxide-type polynerization initiator such as
| auryl peroxide, t-butyl peroxy-2- ethyl hexanoate and benzoyl gggxi de. The
exanpl es of the vinyl nonomer to be polynerized in the presen E3 2R
di spersion stabilizer (d) obtained as above include nethyl (neth)acrylate,

oot LTl A AL a1 ot Y1 TP LA Srod DU (IRt RO V! At e,

t-butyl (neth)acrylate, hexyl (neth)acryla

(meth) acryl pderi4 €8t hd @€k YAON 464V B, pdr XY, ( oyl at e,
2- met hoxybutyl (neth)acryl ate, (%et%%%ﬁcﬁg’m ﬁ@yﬂv}i’lnyq%d}? olcz"lr done,
(et h) acryletthathekand@mt €1 £n@chéh z @ j_‘l?(j’é%,yﬁié‘lw (meth)acryl ate,

2- hydroxypropyl (meth)acryl ate, 3-%1y roxypropyl (neth)acrylate, 4-
hydr oxypropyl (met hJaergkampled-bydexybihyl foméhdacty!ed eol wharei A4

(meth)acrylate, styrene, vinyltoluene, a- nethylstyrene and vinyl acetate,
and these nday e upeebsntel 9f Ore | di swes ad | oratofl im0 ofd )matecaldedvisew of
t he bal ance of elasticity and strain resistance, a nultivinyl conpound may
be used i n ¥PERoiRElede motibyl wanefth) arry st asettihel abwath hdarytlatenomer .
The exanples of the nultivinyl conpound include polynerizable unsaturated
monocar boxy?$ & acie st sy brter pogpmyter clmeltlotorylais yethuwtabl e
unsat ur at ed( altohol esters of a ol ybasi ¢ acid and aromati c conpounds
subst i t ut ed B AR B or Y i Erwtfg)r%%ﬂf)%l,at?ﬁyr e eniiealily allyl
(meth)acryl gt e.,, di.pr | enegl ycol d}iﬁtmsth crylate, 1, 6-hexandi ol
di (et h) acr Y1t éi%?}bjg%%/ er @?%‘?*H%‘Ff %3(51%1[6% a Weaiiré‘?"}?tﬁhﬁm FEB 2004
(meth)acrylate, 2-methoxybutyl (meth)acrylate,
(meth)acrylamide, vinylpyrrolidone, (meth)acrylic acid,
maleic acid, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth}acrylate, 3-hydroxypropyl (meth)acrylate, 4-
hydroxypropyl {meth)acrylate, 4-hydroxybutyl (meth)acrylate,
glycidyl {(meth)acrylate, styrene, vinyltoluene, o-
methylstyrene and vinyl acetate, and these may be used solely
or in combination of two or more.
In view of the balance of elasticity and strain
resistance, a multivinyl compound may be used in an amount of
2% by weight or less as the above vinyl monomer. The
examples of the multivinyl compound include polymerizable
unsaturated monocarboxylic acid esters of a polyhydric
alcohol, polymerizable unsaturated alcohol esters of a
polybasic acid and aromatic compounds substituted by two or
more of vinyl groups, more specifically allyl (meth)acrylate,

dipropyleneglycol di(meth)acrylate, 1,6-hexandiol

di (meth)acrylate, dipentaerythritol hexa(meth)acrylate, 2-
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propenyl (nmeth) acrylate, 1, 1, 1-trishydroxynethyl ethane di (neth)
acrylate, trial lyli s ocyanurate, divinylbenzene and the |ikeq 3Tiep aggve
di spersion polynerization is carried out in the above organic liquid In
the presence of a radical polynerization initiator. As the radical

pol yneri zatpesipeh i t (REOR) atPE1 SO DNES] a8, BN & abnve ambe used.
The pol yner dispersion (B) obtained as above is a stable dispersion of the

particles havimgtia) htghlatel epsidyl yrvesagenpasté £l @i vimel dn 48R tahP00 nm
nostly about 250 to 400 nm according to dynamc |ight scattering. The
coating conposiliba.of the present invention may contain additives for
coating such as an oxidative curing reaction catalyst, a pignent, an
organi ¢ sol vent, anThal ebaveobéspabsbohepplambrghatsonbisiceryied sentf ace
controller, a pignment dispersant, a rheology controller, a skin-formng

i nhi bi tor of"chati #govegardanan hhaisépin cthegenesener iof guneradjernl a

pl asticizer, an antifoam ng agent and the |ike according to necessity. The
exanpl es of PP hEabbeat 8RN dAR1 bea bRk | ngP s el | Badieat aPgkime Fegafdon
organonetal | i ¢, conpounds such as cobalt octyl ate, cobalt naphthepate,
nmanganese o%?ﬁ?b?ggrnaﬁgﬁnﬁgge ARPHt ARNBERE 12N PP URE Y I RR L 3h 1

zi rconi um napht henat.e. _In addition, a.co nd, activating catalytic action
such as 1,10-phenaﬁﬁﬁrBP?ngﬁaglSgéﬁgéanrﬁggoﬁB?ﬁéP?gnaﬁﬁ?ROY%eysoiidative

curi g reackiom cahabysts: SeoLXeHB! 53-01c108 REFPhOUY FONNL oAl diiey ude

average particle size of 150 to 900 nm, mostly about 250 to
400 nm according to dynamic light scattering.

The coating composition of the present invention may
contain additives for coating such as an oxidative curing
reaction catalyst, a pigment, an organic solvent, an
ultraviolet absorber, a light stabilizer, a surface
controller, a pigment dispersant, a rheology controller, a
skin-forming inhibitor of coating liquid, an antiseptic
agent, antialgae agent, a plasticizer, an antifoaming agent
and the like according to necessity.

The examples of the above oxidative curing reaction
catalyst include organometallic compounds such as cobalt
octylate, cobalt naphthenate, manganese octylate, manganese
naphthenate, zirconium octylate and zirconium naphthenate.
In addition, a compound activating catalytic action such as
1,10-phenanthroline may be used in combination with the
oxidative curing reaction catalyst.

The examples of the rheology controller include
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t hi ckeni ng agents such as pol yethyl ene oxide and a fatty acid am de wax,
and al koxysilyl conpounds or condensates thereof, and these ﬁ Bﬁ% gﬁ?
solely or in conbination of two or nore. The coated film obtai hdd & t he
conposition of the present invention has very good appearance such as

surface gl eBscRBfAihg QééﬁtEethhnageﬁbm?étHQléﬁé'§&§@éean§h§nf§%ﬂ acid
resi stance and al kali resistance, as wel in the presence of "oxidative

curing reactinbdecahal yahd bhRog9BROGIt EeRpEaRNdYEor CHERAeMEL LS SRVESHY
hours after the coating and shows excellent cold setting ability. The

coating conpogi themeofhatyhbepnesdntoilaignbirobni SomappatLabl eft owd her sur f aces
of materials such as netal, slate and nortar, undercoat (e.g., sealing
material, prPper, thickness-main material) surfaces thereof, or old coated
surfaces, and is useful especially for inorganic building naterlals such
as slate and nortar TARd cPaitecostidd obithased frher 8bk havbagisiast pEitlye
Exanpl es The followng will explain the present invention in detail with
ref erence tBXERGHPI égven*p‘aw( bps yRay" g@oﬁeaﬁﬁeafﬁaﬁﬁ(§)1bea§\e$’gh€ac%md "%
by wei ght", ﬁi gectlvel i g?uctlon of Urethane-Mdified Vin Resin
Solutions C?Pgnlﬁxﬁﬁﬁﬁ £PEnt 8 8ePF5§RlRﬁsr%ﬁéﬁ5€HCQOOC%%P%%a%f

m ner al Lt, e ang bx t he egevaggon ofateng atgre %o 15C§e§gﬁgg
stirring mn % 0aGciRY ATEPodenSqas FaRhgn, 2P hE i% 3SFER" 2589 P
of oxidative curing reaction catalyst, the composition can be
cured within several hours after the coating and shows
excellent cold setting ability.

The coating composition of the present invention is
applicable to the surfaces of materials such as metal, slate
and mortar, undercoat (e.g., sealing material, primer,
thickness-main material} surfaces thereof, or old coated
surfaces, and is useful especially for inorganic building
materials such as slate and mortar and for coated surfaces
thereof having elasticity.

Examples

The following will explain the present invention in
detail with reference to Examples. ‘"part{s)" and "%" means
"part (s} by weight" and "% by weight”, respectively.

Production of Urethane-Modified Vinyl Resin Sclutions

Production Example 1

Into a flask was charged 100 parts of mineral
spirit, followed by the elevation of temperature to 115°C

under stirring with introducing nitrogen gas. Then, the
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bel ow descri bed m xture of nononers and ot her conmpound were added dropw se
thereto over a period of 4 hours with maintaining the tenpera%ugﬁ %t

115" C. styrene 20 parts n-butyl nethacrylate 25 parts i-butyl EB 2004

met hacryl ate 10 parts 2-ethyl hexyl acrylate 25 parts gl ycidyl

met hacryl atbe2OwpactsriBed mazohisi s@bHEYEROLE TAAE e ey LIRS n&ld&le agi ng
at 115" C for 2 hours and then the tenperature was elevated to 140'C, 30

parts of |iadéed orbpwiattyhaetts andrOadpPaiddobr Nt Mk FBtfyE@m noet hanol
as the reaction catalyst were added thereto, and the m xture was
mai nt ai ned B8116@LGLAgr tBehbemsetrotvaer ytout5tthe addition of the fatty
acids. The resin acid value was traced by KOH titration nethod and the end
poi nt was deterni nedtdsenhe tine point at which th&dresitsacid val ue was
decreased to 1.0 or |ower. After the conpletion of the reaction, the
mxture was dil ut eB Bytdddmaghasrpaets of xyl ene t25apami® a brown clear
vi scous fatty acid-nodified copolynmer solution (a-1), 50% of which was
nonvol atil e natter.lTHEtVétP?tgéF6¥ﬁﬁGPfied copol yne? Bat®$ion (a-1) was
cooled to 100' C, ang_S Raihs of "Desnodur H' (manufactured by Sumtono
Bayer Urethane Co., LEH"YIREX¥reRy¥éALedii socyanat®y,Paltparts of nineral

spirit, 6 parts of éélegg and art of dibutyl én dilaurate as a
reaction catal yst

.05
Y& audeRet 3F§VE?t?hen, t he who! ePBS5Sreacted at the
sanme 17 FEB

2,2"'-azobisisobutyronitrile 1 part

Then, after aging at 115°C for 2 hours and then the
temperature was elevated to 140°C, 30 parts of linseed oil
fatty acids and 0.4 part of N,N-dimethylaminoethanol as the
reaction catalyst were aaded thereto, and the mixture was
maintained at 160°C for 5 hours to carry out the addition of
the fatty acids. The resin acid value was traced by KOH
titration method and the end point was determined as the time
point at which the resin acid value was decreased to 1.0 or
lower. After the completion of the reaction, the mixture was
diluted by adding 45 parts of xylene to obtain a brown clear
viscous fatty acid-modified copolymer solution (a-1), 50% of
which was nonvolatile matter.

The fatty acid-modified copolymer solution (a-1) was
cooled to 100°C, and 5 parts of "Desmodur H" (manufactured by
Sumitomo Bayer Urethane Co., Ltd., hexamethylene
diisocyanate), 14 parts of mineral spirit, 6 parts of xylene
and 0.05 part of dibutyltin dilaurate as a reaction catalyst

were added therein. Then, the whole was reacted at the same
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tenperature for 2 hours to obtain a brown clear viscous urethane-nodified
vinyl resin solution (A1), about 45% of which was nonvol atll g? F@w
Production Exanple 2 To 275 parts of 50%fatty acid-nodified C% b
solution (a-1) obtained in Production Exanple 1 vvere added 12 parts of

"TPA- 100" (@il actuFededy Asah Chedi 6 Qgene et cllege&c i€ of

hexanmet hyl ene dii socyanate), 30 parts o art of i butyltin

di | aurate asréth/asthedi £ Lad ab¥sh1 AOE:i L h&l’\ﬁ\ﬁ&l V\@x'ilr)ea%tk?&qlﬂ‘ Qfsel o*four
with nmaintaining the tenperature at 100'C. Then, 2 parts of n- butyl

al cohol waswhatkedid het@ivo b 1henat «é4r e was further reacted for 1 hour
to obtain a brown clear viscous urethane- nodified vinyl resin solution
(A-2), abouRrabesofomii:xdmmes 2 nonvol atile matter. Production Exanple 3 To
275 parts of the 50%fatty acid-nodified copolynmer solution (a-1) obtained
in Production Exanpfe 475veastaddédSQ8 fatty afid TGk 100 (oepelaetured by
Asahi Chem cal Co., Ltd., the one obtained by nodifying isocyanurate of
hexanet hyl e?féllél"'r-’r%lbc&%mja)t b akead - 1§y pRyodBot I grarBxanafleri hetedte ssiddd 1215
parts of xyl ene and  part of dibutyltin dilaurate as a reaction

catal yst, amithe® % ré‘&%‘ﬁ‘é@a‘F’é‘#r%dH%hrA%ht% Ghemkea hiGry t Héd -

tenperature, at 10 O C ghn g s of but)%/ al cohol was added thereto
and the mi xITPS WAL R (RErD AT *aY ofe 1d Jrljo?ﬁ‘c P * G PPl ear

viscous ur et hf&?e r%)lgclifd) 6615 v n¥t égs ;‘L‘bE&'; ‘EJlr?nd1]18aulr3atFeEBa5.2004reactlon

catalyst, and the whole was reacted for 1 hour with
maintaining the temperature at 100°C. Then, 2 parts of n-
butyl alcohol was added thereto and the mixture was further
reacted for 1 hour to obtain a brown clear viscous urethane-
modified vinyl resin solution (A-2), about 45% of which was
nonvolatile matter.
Production Example 3

To 275 parts of the 50% fatty acid-modified
copolymer solution (a-1l) obtained in Production Example 1
were added 23 parts of "TSE-100" {(manufactured by Asahi
Chemical Co., Ltd., the one obtained by modifying
isocyanurate of hexamethylene diisocyanate to soft-type), 30
parts of mineral spirit, 15 parts of xylene and 0.05 part of
dibutyltin dilaurate as a reaction catalyst, and the whole
was reacted for 1 hour with maintaining the temperature at
100°C. Then, 2 parts of n-butyl alcohol was added thereto
and the mixture was further reacted for 1 hour to obtain a

brown clear viscous urethane-modified vinyl resin solution
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(A-3), about 45% of which was nonvolatile matter. Production Exanple 4
Into a flask was charged 100 parts of mneral spirit, foIIovveqab Ehkb‘ta#

el evation of tenperature to 1150C wunder stirring with introduci ng i QOgen
gas. Then, the bel owdescribed m xture of nononers and ot her conpound were
added dropwimsesjt heedor ovef Je REi 9 ofs %Mﬁ%ﬁ’ﬂltehma%'e'}t.a' ning the
tenperature at 115'C. styrene 15 parts n-butyl nmethacrylate 25 parts

i -butyl metthsstudwien Ikpasts 4 2- et hyl hexyl acrylate 25 parts glycidyl

met hacryl ate 20 parts "RUVA-093" (Note 1) 5 parts

2,2' -azobi sisobutyromidral e1dspards Tdieawg&d t BO0 agi s adf khime@a1or 2 hours
and then the tenperature was elevated to 140'C, 30 parts of |inseed oil
fatty aci dSRim 0. AL phkewed By Nhti resitdwd taimmoet hamgle g vare te@adtlisén

catal yst were added thereto, and the m xture was maintained at 160'C for 5
hours to catdenwtihelralditilonirgfrodymel fatiit rujats.gdkhe Masinn ddied val ue
was traced by KOH titration nmethod and the end point was determ ned as the
time poi ntPRUOWHARICEHeEF dBiF B PN AUPTIRIES dutt eddet [Cerpomnst werewer .
After the coppletion of the reaction, the m xture was diluted by addi ng 45
parts of xyi tFUBY R ERHFVh TPard RESRAILT 4t thpudd auiikddi fi ed

copol yner %Ai%éaoinn(a-z 50% of _whi ch e/\%g],%nvol atile matter. 19 13 FEB

2004 Ing the tCemperature a
styrene 15 parts
n-butyl methacrylate 25 parts
i-butyl methacrylate 10 parts
2-ethylhexyl acrylate 25 parts
glycidyl methacrylate 20 parts
"RUVA-093" (Note 1) 5 parts
2,2'-azobisisobutyronitrile 1 part

Then, after aging at 115°C for 2 hours and then the
temperature was elevated to 140°C, 30 parts of linseed oil
fatty acids and 0.4 part of N,N-dimethylaminoethanol as a
reaction catalyst were added thereto, and the mixture was
maintained at 160°C for 5 hours to carry out the addition of
the fatty acids. The resin acid value was traced by KOH
titration method and the end point was determined as the time
point at which the resin acid value was decreased to 1.0 or
lower. After the completion of the reaction, the mixture was
diluted by adding 45 parts of xylene to obtain a brown clear
viscous fatty acid-modified copolymer solution {(a-2), 50% of

which was nonvolatile matter.
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The fatty acid-nodified copol yner solution (a-2) was cooled to 100C, and 5
parts of "DESMODUR H' (manufactured by Sum tono Bayer Urethane,gg Ltd.,
hexanet hyl ene dii socyanate), 14 parts of mineral spirit, 6 partg FEﬁﬁm@he
and 0.05 part of dibutyltin dilaurate as a reaction catalyst were added

therein. Then, the whel e eas %%aatﬁgdékiéaecgggﬁymB§”98ié£yéﬁ {QLo2 hours
to obtain a brown clear viscous urethane-noditied vinyl resin solution

(A-4), aboutodbédoto WhDEH, wasd bryottad id® MER 4esDUHK NOt e rbnu'fRIVARIB by
manuf actured by O suka Chemi cal Co., Ltd.

2- (21- hydr okymbtomet Bageyl Oxyphengl fo2H L.banzohekamotryl Eieducti on Exanpl e
5 Into a flask was charged 100 parts of mineral spirit, followed by the

el evation ofiiienpEranteed .t 41p6Ctsunfeniserali ngivith Enpaoducohgeynienogen
gas. Then, the mxture of: styrene 25 parts n-butyl nethacrylate 14 parts
i -butyl netRaer§ dPePastpaft dibptpihynhdkybuaatyl aseal8eparian chyal vyt

net hacryl ate 27 parts 2,2'-azobisisobutyronitrile 1 part was added
dropwi se t hBREE028¢8F Lhp&risd ofhannoths whehe wapntapabed 2hethenparature
at 115C. Then aftgr agin% gt 115C for 2 hours_and then the tenperature
was el evat ed“¥BETI48ES 48T par P'SUGF EByBREALBI B PAPY) SEPAE %hECOUE part of

N - i et hy, 2y ORLIARgl (3342 EERS T L0 BB YRL T A119ed, 20, 3, £, B B 2004
which was nonvelatile matter.
(Note 1) "RUVA-093": manufactured by Otsuka Chemical Co.,
Ltd., 2-{2'-hydroxy-5'-methacryloxyphenyl)-2H-benzotriazole
Production Example 5
Into a flask was charged 100 parts of mineral
spirit, followed by the elevation of temperature to 115°C

under stirring with introducing nitrogen gas. Then, the

mixture of:

styrene 25 parts
n-butyl methacrylate 14 parts
i-butyl methacrylate 16 parts
2-ethylhexyl acrylate 18 parts
glycidyl methacrylate 27 parts
2,2'-azobisisobutyronitrile 1 part

was added dropwise thereto over a period of 4 hours with

maintaining the temperature at 115°C. Then, after aging at
115°C for 2 hours and then the temperature was elevated to
140°C, 43 parts of soybean oil fatty acids and 0.4 part of

N,N-dimethylaminoethanol as a reaction catalyst were added
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thereto to carry out the addition of the fatty acids. The resin acid value
was traced by KOH titration nmethod and the end point was deter m%ﬁthe
time point at which the resin acid value was decreased to 1.0 or | ower .
After the conpletion of the reaction, the m xture was diluted by adding
45 parts oftipetal tgptartyanutt biee t adgper bdwref veise | Daereddials 120Ge Then,
6.7 parts of hexanethyl ene diisocyanate was added thereto and the m xture
was react edt@¥it heckdnialuempes at taeed dry IKGBUEL t vabbemime hdst el dibear
urethane- nodified vinyl resin solution (A--5), 51% of which was

nonvol at i | eSPAtRRFDE Pf’%au@ﬁ@ﬁme&%p@@ B bimanpel Baraurgtirhehrodids ied
vinyl resi n, sol ut i 51% of which was nonvol atile matter, was

obt ai ned i P&9sY lIJ“%\r ﬁﬁnﬂ%?r?ﬁs@?o%c%l%noﬁ%l%qﬁ% 5 M ter the except i on
that the unsaturated fatty, acids to be used for the uc of
ur et hane- rm%orflfiﬂe%t%/?rﬁ : gg?nr%? t7%n @é mi:ﬁ’éﬁﬁ%dw?go dJs‘b gﬁ' "‘H]Jfrhgtty

acids in Pr?@“ﬁéf?? gﬁalqﬂigr 1 tghllfl fatté/ram ds. %olductl 0

se
Exanple 7 Into a was char g g parts oftem era u%%l‘ﬂl[&ll O"feoﬁcpv%% by

the el evatipp@f. tefmalatgire go-dd 56 L}{Q@meﬁgf&@gﬂl\'ﬂé&waﬁ%ﬁ;@d%@ sng

nitrogen gas. Then, the m xture of: styrene 25 parts n-butyl nethacryl ate
14 parts |a$@@&|tH@i@@@rMEét%héGmPﬁfu§e2&a§3r§§£%g90§t the same

temperature for 1 hour to obtain a brown clear urethane-
modified vinyl resin solution (A-5), 51% of which was
nonvolatile matter.

Production Example 6

A brown clear urethane-modified vinyl resin sclution
(A-6), 51% of which was nonvolatile matter, was obtained in a
similar manner to Production Example 5 with the exception
that the unsaturated fatty acids to be used for the
production of the urethane-modified vinyl resin solution was

changed from soybean oil fatty acids in Production Example 5

to linseed o©il fatty acids.
Production Example 7

Into a flask was charged 53 parts of mineral spirit,

followed by the elevation of temperature to 115°C under

stirring with introducing nitrogen gas. Then, the mixture
of:

styrene 25 parts

n-butyl methacrylate 14 parts

i-butyl methacrylate 16 parts
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2-ethyl hexyl acrylate 18 parts 2-hydroxyethyl nethacrylate 27 parts
2,2'-azobi si sobutyronitrile 1 part was added dropw se thereto owﬁ5 a period
of 4 hours with maintaining the tenperature at 115C. Then, the FEG Phas
aged at 115C for 2 hours to obtain a colorless clear acrylic resin

sol ution, 65% of wh2ebtwgsnheapuobatihgraatter. Thenjg dbd parts of the
acrylic resin solution, 43 parts of soybean oil fatty acids and 24 parts
of xylene were chargetlytieoayeeagli nntappayatus fitted pattsa thernoneter, a
stirrer, a heating device and a rectifying tower, and the tenperature was
el evat ed under stirEidg-wizbbibsnsebdugirnginrtiegen gas.paifhe esterification
of the hydroxyl groups in the acrylic acid resin backbone with the fatty
aci ds was c§?$i@gd%@tdﬁﬁﬁéisexyh@ﬁ@tﬁe@VﬁX atpariedcefoh henperattre of
170C with repoving,the water forned duringbthe condensation. The resin

aci d val ue WAL tFERLATIpYHROMETPEFAENER At hbd @nd TR erfdie FHisitutRagas

determ ned as_the t@gFWfO.nt %t which the resin acid val ue was decreased
to 1.0 or |O%e?. %t OT COMRELT o P tHE re AT CTheE 1fidG HSE Mas

di luted by addi ng_ 65 parts f m.neral spirit and the tenperature was

| overed to %%b?:._?ﬁ%‘ﬁ, 67 7554 b5 BRI AR ARt AT ERbA b S byt o wAbiohuded

nereto ot hep il g vag pEaged, pLLhe,SAR epErabins doroddae Lo

which was popvehat|! g-makt 8ha PhoAYcLEonsExaMRLE §o28 3 BB 2904
reaction apparatus fitted with a thermometer, a stirrer, a
heating device and a rectifying tower, and the temperature
was elevated under stirring with introducing nitrogen gas.
The esterification of the hydroxyl groups in the acrylic acid
resin backbone with the fatty acids was carried out under
xylene reflux at a reaction temperature of 170°C with
removing the water formed during the condensation. The resin
acid value was traced by KOH titration method and the end
point was determined as the time point at which the resin
acid value was decreased to 1.0 or lower. After the
completion of the reaction, the mixture was diluted by adding
65> parts of mineral spirit and the temperature was lowered to
120°C. Then, 6.7 parts of hexamethylene diisocyanate was
added thereto and the mixture was reacted at the same
temperature for 1 hour to obtain a brown clear urethane-
modified vinyl resin solution (A-7), 51% of which was
nonvolatile matter.

Production Example 8
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An urethane-nodi fied vinyl resin solution (A-8) was obtained in a simlar
manner to Production Exanple 5 with the exception that 6.7 part'153q;fEE§ Q@,}
hexanet hyl ene dii socyanate to be used for the production of the

uret hane-nodi fied vinyl resin solution in Production Exanple 5 was changed

to 73.4 parts of the urethane-fsniyabhve: pyoduced,inotihe; ol L@N@)ng,qa tep
(Note 2). (Note 2) Into a flask were charged 600 parts of nethyl ethy

ket one and 8P0apactisinfapoinplepyhente sl ¥60br Syt PHoRNExANST AL yiIEQH Ar
wei ght of 900, followed by the elevation of tenperature to 50C under

stirring wi¢hceptioduthay 6i¥rpgebs gasthdhedxamsbnprens &f i hexpreitdyleane
di i socyanate was added dropwi se therein over a period of about 30 m nutes.
At that tihe uskénfohetheaprodnctinperatune wasteiey-atedi fioedB0G nthe
tenperature was nmai ntained at 80C by controlling the addition rate or

cool i ng. AffefiRheotehppet innPopdupkionddkanphe % heashohanged teatied at
the same tenperature for 2 hours to obtain an urethane derivative having

i socyanat e PeFbiipstatPBotRebRase Prsivietivh pTomersHein Dikpefal brsing
Production Exanple 9 Into a flask was charged 80 parts of mneral spirit

( manuf act ur%ﬁeBy(ﬁPBi‘)oa) O | Conpany, Ltd., "N SSEKI A SOLVENT"), foll owed

RRERE Lo e TR R AT R
ketone and 900 parts of polypropylene glycol having an
average molecular weight of 900, followed by the elevation of
temperature to 50°C under stirring with introducing nitrogen
gas. Then, 336 parts of hexamethylene diisocyanate was added
dropwise therein over a period of about 30 minutes. At that
time, when the reaction temperature was elevated to 80°C, the
temperature was maintained at 80°C by controlling the
addition rate or cooling. After fhe completion of the
addition, the whole was reacted at the same temperature for 2
hours to obtain an urethane derivative having isocyanate
groups at both ends.

Production of Polymer Dispersions

Production Example 9

Into a flask was charged 80 parts of mineral spirit
(manufactured by Nippon 0il Company, Ltd., "NISSEKI A
SOLVENT"), followed by the elevation of temperature to 110°C
under stirring with introducing nitrogen gas. Then, the

mixture of:

styrene 25 parts
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n-butyl methacrylate 12 parts i-butyl nmethacrylate 43 parts 2-ethyl hexyl
acrylate 20 parts 2,2'-azobisisobutyronitrile 1.5 parts was adde¥ rgpomm se
thereto over a period of 4 hours with nmaintaining the tenperature at 110C.
Then, after the tenperature was elevated to 120C, the m xture was aged for
2 hours to obtain anrbatpDsheERAOFESECl €ar Viscous asgﬂﬂg C resin
solution, 55% of which was nonvol atile matter. This solution was used as a
di spersion stabilizerbutplomathbasklsese charged 188 $gards of the

di spersion stabilizer produced in the above, 25.5 parts of isobutyl
acetate and 101 parZsebhyhheeyal aspitate foll owed B0 gaerel evati on of
tenperature to 100C under stirring with introducing nitrogen gas. Then, a
m xture of: nethyl Aethagrgbasésobuparesitethyl acryl &t @S parts net hyl
acrylate 40 parts_ 2-hydroxyethyl acrylate 20 parts

2, 2" - azobi STRIMRAVFINTEPPYES S . Biemeto vRide ndtlarrtropvi B el thmre ovidler a
period of 3 hours.with maintaining the tg]gfeorature at 100C. Then, the

m xture was < Hyed At d obls t BFREFRLISS (3¢ obt Qi a TR Ky AkfrEte THEI yrrer

di sper si on - % of _whi ch S.nonv. jle matter. A light intensity
aver age par%‘fﬁnclf1 %r%?glé/% accorarng %ddvﬁaﬁé@gd'l ?%’I‘ﬁ EHYEEr "R CREFRAITRAS Cer

sinply ref er{&?fjs tt(.)o aébté][.)r?réljl Céfmgégeéglg\@feggocfenglr Zﬁis?coFuEsB azcoroy ic
resin solution, 55% of which was nonvolatile matter. This
solution was used as a dispersion stabilizer.

Into a flask were charged 185.4 parts of the
dispersion stabilizer produced in the above, 25.5 parts of
isobutyl acetate and 101 parts of mineral spirit, followed by
the elevation of temperature to 100°C under stirring with

introducing nitrogen gas. Then, a mixture of:

methyl methacrylate 25 parts
ethyl acrylate 15 parts
methyl acrylate 40 parts
2-hydroxyethyl acrylate 20 parts
2,2"'-azobisisobutyronitrile 1.5 part

was added dropwise thereto over a period of 3 hours with
maintaining the temperature at 100°C. Then, the mixture was
aged at 100°C for 3 hours to obtain a milky-white polymer
dispersion (B-1), 50% of which was nonvolatile matter. A
light intensity average particle size according to dynamic
light scattering (herainafter, simply referred to as

"particle size") was 370 nm.
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Producti on Exanple 10 A m | ky-white pol yner dispersion (B-2) was obtained
ina simlar manner to Production Exanple 9 with the excepti orT1t3h[_aéBt25bq
foll owing mxture was used as a nononmer nmixture to be used for the
production of a dispersion stabilizer for polymer dispersion. The particle
size was 35froancEADNCRYkakA1512)T (Note 3) 10 parts styrene 25 parts
n-butyl nmethacrylate 12 parts i-butyl nethacrylate 33 parts 2-ethyl hexyl
acrylate 20 parts R, &iiagohhsisopulymneni §ikherdiBar {r{Npt&ad)on FANRYL
FA-512Mr": manufactured by Hitachi Chemcal Co., Ltd., an oxidatively
curabl e nonomes sPmbtactinennExaopl Brddudt tbhkyxahbie Pokyemrrih spersion
(B-3) was obtained in a simlar manner to Production Exanple 9 with the
exception te&acephechothati higenfxl loelingsmisedr aswvas maedess Aindnbmeed o be
used for the production of a dispersion stabilizer for polyner dispersion.
The particlBr¥tgeenwhe Booupad FANCRYE predietiof Nof ea 3)igfepaidrs St yrene
15 parts n-butyl nethacrylate 12 parts i-butyl nethacrylate 23 parts

2- et hyl hexyft2ty1aee 50rpaPlynos dBsFEBpoDan. The particle size was 350
nm.
FANCRYL FA-512MT (Note 3) 10 parts
styrene 25 parts
n-butyl methacrylate 12 parts
i-butyl methacrylate 33 parts
2-ethylhexyl acrylate 20 parts
2,2'-azobisisobutyronitrile 1 part
{Note 3) "FANCRYL FA-512MT": manufactured by Hitachi

Chemical Co., Ltd., an oxidatively curable moncmer
Production Example 11

A milky-white polymer dispersion (B-3) was obtained
in a similar manner to Production Example 9 with the
exception that the following mixture was used as a monomer
mixture to be used for the production of a dispersion

stabilizer for polymer dispersion. The particle size was 320

nm.
FANCRYL FA-512MT (Note 3) 40 parts
styrene 15 parts
n-butyl methacrylate 12 parts
i-butyl methacrylate 23 parts
2-ethylhexyl acrylate 20 parts
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2,2' -azobisisobutyronitrile 1.5 parts Preparation of Coating Conposition
Exanples 1 to 4 and Conparative Exanple 1 Using each of the 45X

uret hane-nodi fied vinyl resin solutions obtained in the above %F&@h@p?on
Exanpl es, each cold setting coating conmposition was obtai ned by addi ng
each conponent at Qp@-tria&begs%%a%mﬁﬂtﬁg@ﬂ in Tflbﬂse;t;%rééhom by solid
matters) to an one-litter volune nayonnal se bottle together with 250 parts
of gl ass bepdsphaytingnacdi aeBt €hgoforkpodMiskirring at a paint shaker for 2
hours to forma pignent paste, adding the above 45% uret hane-nodified
vinyl resinExsoplesoh as wehkhdasompbahtivaphiienps e1 and | ead napht henate

as shown in the table, stirring the whole to forma honbgeneous m xture,
and renovi ng the gl Hssnbeadsh BY the 4BAynrebh&nepacdivedExampl erdsit he
fatty acid-nodified copolyner solution (a-1) was used instead of the

ur et hane- ndeltetEengi ayraivsinisothei abovPePfodnmanien Tesasp Upon eath of the
cold setting coating conpositions obtained in the above exanples 1 to 4
and Conpar at?P¥e EXhhbIe Ceatingi eaBPeestEomeras calpta bueduby axddim epdto t he
followng test nmethods. The test results were shown in follow ng Table 1.
Test Met hodSCTRPYCRhi €FaFNEr PhesRI APRRPS ht HPasshpYmt & wEab ko at egsfwwm
each cold sgttéggi oat%gg Cﬁngosition bi,neans of a 300 m applicator, the
finger-cont att > arynete-oF "t he Roal e F 7 hi 28* 1%5° FiiRe Jppyconnalse bottle

together with 250 parts of glass beads having a diameter of 2

mm, stirring at a paint shaker for 2 hours to form a pigment
paste, adding the above 45% urethane-modified vinyl resin
solution as well as cobalt naphthenate and lead naphtheﬂate
as shown in the table, stirring the whole to form a
homogeneocus mixture, and removing the glass beads. By the
way, in Comparative Example 1, the fatty acid-modified
copolymer solution {a-1} was used instead of the urethane-
modified vinyl resin solution.

Performance Tests

Upon each of the cold setting coating compositions
obtained in the above examples 1 to 4 and Comparative Example
1, various tests were carried out according to the following
test methods. The test results were shown in following Table
1.

Test Methods

(*1) Initial dryness: After a glass plate was coated with

each cold setting coating composition by means of a 300 um

applicator, the finger-contact dryness of the cocated film
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after standing at 20C under 70% RH for 6 hours was determ ned and

eval uated according to the followi ng standard. ~: No fingerprifAt3 FEBr@8iked.
o: Slight fingerprint is marked. ”: Fingerprint is marked. x: ?The coated
filmadheres to finger. (*2) doss of the coated film After a glass plate
was coat edafkth ehendtogdasel0ihgircbat i10p conesi td erpurs means of  a 300 m
applicator, a 60 specular reflection rate of the coated filmafter drying
in a room afebemnimeldrardoe Rl iated aneekdimg et e Hell anchevel amaisad .
according to the followng standard. ~: 90%or nore o: from80%to |ess
than 90% 0: from 78%¥® geggemahneo% markedgs than 70% (*3) Weat hering
resistance: After a slate plate coated with "ALES RETAN' (nmanufactured by
Kansai Paint Co., LPd.S1i9Whifanagressyt chatmagfhiedas coated with each col d
setting coating conposition by neans of a 300 Rm applicator and the whole
was dried in a room a l’?@?fﬂﬁﬁ%? 7HoF®REKESr 1 week, gloss- retaining rate
was eval uated after exp ine, wetheroneter for 1500 hours. *:

ure t uns
90% or nore o: from 800/?[%8 Fgggeahgﬁtﬂgo@ghg?e?ﬁ% 899%5° 1 ess than 80% x:
less than 70% 2723 FEBe 2004 coated film: after a glass plate was

coated with each cold setting coating composition by means of
a 300 pm applicator, a 60° specular reflection rate of the
coated film after drying in a room at 20°C under 70% RH for 1

week was determined and evaluated according to the following

standard.

0: 90% or more

o: from 80% to less than 290%

0: from 70% to less than 80%

x: less than 70%
(*3) Weathering resistance: After a slate plate coated with
"ALES RETAN" (manufactured by Kansai Paint Co., Ltd., a white
glossy coating) was coated with each cold setting coating
composition by means of a 300 pum applicator and the whole was
dried in a room at 20°C under 70% RH for 1 week, gloss-
retaining rate was evaluated after exposure to sunshine
wetherometer for 1500 hours.

g: 90% or more

o: from 80% to less than 90%

O: from 70% to less than 80%

x: less than 70%

27



(*4) Water resistance: After a slate plate was coated with each cold
setting coating conposition by nmeans of a 300 m applicator anf Hqﬁhﬁﬁple
was dried in a roomat 20C under 70%RH for 1 week, the state 3f ¥
coated filmafter imrersing the coated plate in a tap water (20C) for 3

days was obseyvegtandreyabyahed: acgerding éﬂbﬁémb{éﬁécWQQ ?QEQPQQHQr 0

No change ~: Slight swelling is observed. x: Remar e swelling is
observed. (&&3hAcoidreststagcesainghecapas edioh ab@ wbimd ned /S30d pnl * 1)
was added dropwi se 0.5 cc of 0.1N sulfuric acid aqueous solution, and
after standipglata0C dnd 24e hebiose ths dthée imfa theowost ez ahdeaft er
washing with water was observed. o0: No change *: Slight whitening is
observed. x70ReRfdrkabl & whékenthg ahdtet chi tige atodthed sfr fmceftar e observed.
(*6) Hot and cold repeating test: A slate plate was coated wth "ALES GUM
TI LE Seal er *™ ¢t Actie edCdyeRapsarePanng tap. watex. (2@°Eedcer )3 idayan
anmount of 150 g/rn2 by neans of a brush, overcoated under draw painting
with "ALES ¥bbersaryed ®Redghvalvahefascopediny tanske falhewloy, Ltd., a
t hi ckness- ipparting main agent for outside of a building) by neans of a 2
nm bl ade, ah B¥3%%ed to stand for 24 hours. Then, after the coated plate
was coated with each_q&ld setting coating conposition in an anount of 120
g/ m2 by means of a DFuSh GAAP%8 1 3 FES 2004

O0: Slight swelling is observed.

x: Remarkable swelling is observed.
{*5) Acid resistance: On the coated plate obtained as in
{*1) was added dropwise 0.5 cc of 0.1N sulfuric acid aqueous
solution, and after standing at 20°C for 24 hours, the state
of the coated plate after washing with water was observed.

o: No change

d: Slight whitening is observed.

x: Remarkable whitening and etching at the surface
are observed.
(*6) Hot and cold repeating test: A slate plate was coated
with "ALES GUM TILE Sealer" {manufactured by Kansai Paint
Co., Ltd., a sealer) in an amount of 150 g/n@ by means of a
brush, overcocated under draw-painting with "ALES Rubber Tile
Rough" (manufactured by Kansai Paint Co., Ltd., a thickness-
imparting main agent for outside of a building) by means of a
2 mm blade, and allowed to stand for 24 hours. Then, after
the coated plate was coated with each cold setting coating

composition in an amount of 120 g/m®’ by means of a brush and
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allowed to stand for 4 hours, the plate was overcoated wwth the sane cold
setting coating conposition in an amount of 120 g/nR by neans 404 FﬁBbﬂﬂfh
to forma test coated plate. The test coated plate was subjected to a test
according to a hot and cold repeating test of JIS A-6909, one cycle of

whi ch conpaitesedi toessand forwat Rouksl 18ehoUsSe -wEHbTEEc A E3 with
constant-tenperature bath of -20C for 3 hours - heating in a

const ant - - t ERpesanar ecbdt hebfib@Ccbatibghoomsssidfserid hen dmstinofofdd 20
cycles, the state of the coated surface was observed by eye. ~: No change
o: Slight s%éRT kg neprshsef vedreh Grackommd swelt icvg tare pokservedhat a
part of the glate. x: Renarkabl e crack and swelling are observed all over
the plate. T8BFec?2ER@npletenparatibeeckadpte 22899t according to a hot
ResinKindAlevZAv%Av4a-1 Pl sol ution _nent di s Amount 6060606054 er si on
and cold repeating test of JIS A-6909, one cycle of which
comprises <immersion in water for 18 hours - cooling in a
constant~temperature bath of -20°C for 3 hours - heating in a
constant-temperature bath of 50°C for 5 hours>. After the

test of 15 cycles, the state of the coated surface was

observed by eye.
0: Ne change
o: Slight swelling is observed.

0: Crack and swelling are observed at a part of the

plate.

Remarkable crack and swelling are observed all

over the plate.

Table 1
Comparative
Example Example
1 2 3 4 i
Resin Kind | A-1 { A-2 | A-3 | A-4 a-1
Pigment solution
dispersion . . Amc.vunt 60 60 60 60 54
Coating Titanium white 108 108 108 108 108
mixture Mineral sp;{:_.rl(;: }:‘51 752 753 'f54 811
. R in - A— A- h— a-
R lut
eSin soiution  pnount| 240 | 240 | 240 | 240 216
Cobalt naphthenate 0.4 0.4 0.4 0.4 0.4
Lead naphthenate 1.4 1.4 1.4 1.4 1.4
Initial dryness o o o o o}
Gl
.oss of the coated q 0 o o 0
film
Performance | Weathering resistance 0 o] o] O O
tests Water resistance 0 o] o ° o
Acid resistance o] o o o o)
Hot and cold o o 0 o O
repeating test
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Coati npTi t ani um whi te106108108108108 g M neral spirit7575757581 m xture
Resi n sol uti onKi ndA- 1A- 2A- 3A- 4a-1 Anount 240240240240216 Cobal t

napht henat e0. 40. 40. 40. 40. 4 Lead napht henat el. 41. 41.41.41. 4 | ni tli&FEB 2004
drynesso0000 d oss of the coated fil nftoo” PerfornmanceWat heri ng

resi st anceoPPiPat 61 SNAG LI s #6154 an6RP9900i d¢i d resi stanceoooo0 Hot and
cold repeating testOoF "o”™ 29 1 3 FEB 2004 Preparation of Coating

Conposi ti onEx&wahpl 8 5 Using the urethane-nodified vinyl resin solution (A
5) and the polynmer dispersion liquid (B-1) obtained in the above

Producti on Exanpl esysangothe ngrevhposimbdhfivad obh @l mess idbys ol xt ien t fre-
conponents at the m xing conposition shown in Table 2 (shown by solid
matters), addi ad 0ti3eo byl weeghdispersbbal timapht Henklt eolared rie D %bytheei ght
of | ead naphthenate as curing catalysts based on the total resin solid
matter, stIPPYRGEIARUGHLPR E¥afRlesa doRdyehdusomEoailrien iag mptined 20
parts of mpneral spirit, 40 parts of "JR603" (TAYCA

Dy mixing the components at the mixing composition shown in

Table 2 (shown by solidlmatters), adding 0.3% by weight of
cobalt naphthenate and 1.0% by weight of lead naphthenate as
curing catalysts based on the total resin solid matter,
stirring the whole to form a homogeneous mixture, mixing with
20 parts of mineral spirit, 40 parts of "JR603" (TAYCA
Corporation, titanium white}, 2 parts of "DISPARLON 6900-10X"
(manufactured by Kusumoto Chemical Co., Ltd., a sagging
inhibitor) and 0.8 part of "BYK-066" (manufactured by BYK-
Chemie Co., a defoaming agent), dispersing the whole in a
sandmill, and controlling the viscosity to 75 to 90 KU with
mineral spirit.
Examples 6 to 12 and Comparative Examples 2 and 3

Each coating composition was obtained in a similar
manner to Example 5 with the exception that the composition
was changed to each mixing composition shown in Table 2

(shown by solid matters).
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Corporation, titaniumwhite), 2 parts of "D SPARLON 6900- 10X"

(manuf actured by Kusunoto Chemical Co., Ltd., a sagging inhibitor) and 0.8
part of "BYK-066" (rmanufactured by BYK- Chemi e Co., a defoam ng 525EBRt04

di spersing the whole in a sandmll, and controlling the viscosity to 75 to
90 KU wth mneral spirit. Exanples 6 to 12 and Conparative Exanples 2 and
3 Each coating conposition was obtained in a simlar manner to Exanple 5
with the exception that the conp05|t|0f|aby\@52 changed to each mX| i ng
conposi tior shown in Table[Z  (Shown by Sofid_matters). 30 13 Ba200%.
Tabl e 2 Exdnpl eConparati ve |Exanpl e 567891&*a%1$223 Ur et hane- K poA- DAL 5A

- roA-5A-5A- 7A- BA- 9 nodi fi ¢d sAnfoumt )050u051)b 59SP5UPT vi Nylior =S| b1 3
Pol ymer Ki ndBedtBa8- 3B- kBadl B-21B- [18-5sIBaIB-[1Ia sp)efr bROR [ A~7 | A-8 | A-9
, Amount 5050805G36380505050100 bal t i 0{30. 30, 30/ 30. 80. 30.130.3D. 3
Lead napht h@haitleteih, %To'ﬁ% 03&81281 SI’TU.DC le b 1n5g3ar es 0.58 1a|5’tqt henat g
M neral spi|FPPty@202020KiR020202020208B-3 | B-1 [ B~1 {B-1 { B-1 [ B-1 | B-1 |[B-1
dispersion |[Amount| 50 50 50 50 50 30 50 50 50 100
Cobalt naphthenate | 0.3 | 0.3 0.3 (0.3 0.3]0.3]10.3] 0.3 10.3
Lead naphthenate | 1.0 [1.0|1.0(1.0[1.0[t.0[1.0[2.0] 1.0 J1.0
Manganese
naphthenate 0.3
Mineral spirit 20 | 20 | 20 | 20 [ 20 [ 20 | 20 | 20 20 20
JR603 40 | 40 | 40 [ 40 | 40 | 40 | 40 | 40 40 40
isparlon 6900-10X 2 2 2 2 2 2 2 2 2 2
BYK-066 0.8]0.8|0.8|0.8]0.8/0.8([0.8/0.8] 0.8 [0.8

Further in Comparative Example 2, the following
acrylic resin solution (Note 4) was used instead of the
urethane-modified vinyl resin solution.

{Note 4) 1Into a flask was charged 80 parts of
mineral spirit, followed by the elevation of temperature to
110°C under stirring with introducing nitrogen gas. Then, a

mixture of:

styrene 25 parts
n-butyl methacrylate 12 parts
i-butyl methacrylate 43 parts
2-ethylhexyl acrylate 20 parts
2,2'-azobisisobutyronitrile 1.5 parts

was added dropwise thereto over a period of 4 hours with
maintaining the temperature at 110°C. Then, after the
temperature was elevated to 120°C, the mixture was aged for 2
hours to obtain an almost colorless clear viscous acrylic

resin solution (A-9), 55% of which was nonvolatile matter.
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JR60340404040404040404040 i sparl on 6900- 10X2222222222

BYK- 0660. 80. 80. 80. 80. 80. 80. 80.80.80.8 Further in Conparative Exanple 2, the
following acrylic resin solution (Note 4) was used instead of18heep

uret hane-nodi fied vinyl resin solution. (Note 4) Into a flask was charged
80 parts ofPentaemahcaprests foll owed by the elevation of tenperature to
110' C under stirring wth introducing nitrogen gas. Then, a mxture of:
styrene 25 parts nUpohykarbt hatdykateihd paetsngi cbupybivebhachyh ated 43
parts 2-ethyl hexyl acrylate 20 parts 2,2'-azobisisobutyronitrile 1.5
parts was atidethdrabavsecrhmpies Dver A2pendodowpadahiows SExdrml e sved ndrad ni ng
the tenperature at 110'C. Then, after the tenperature was elevated to
1200C, the #i xBhPEagasshakdliby washeupsuabedbbai sbaeral mpsthe ol ortegst

cl ear visco acrzl [ g igggsi n_solution (A-9), 55% of which was nonvolatile
matter. = 5884% bePs Bf hahcan TeREsmepbh eheRagel At st g :cHat i ng
conposi tion_obt ai ped in the above exanples 5 to 12 and Conparative

Exanpl es 2 GRA"9%) - st BPRGRCERARPT i YT haYS ebar ot Ber ®yCobs?di Pigt t he state

f th fil t th_st 40C (o: h .
Fur t hor nor - CURF ISR FBeFRELEPb AT PP oiobh O ERaBFdi gt o-FHe FOTTOV ng
test nEthOdQeIJhghgﬁﬁtiﬁefghiéwing Table 3.

Table 3
Example Comparative
Example

5 6 7 8 9 10 | 11 | 12 2 3
Storage stability 0 o o o o o o} o o 0
Initial dryness o ) O a o o o o o) 0O
Workability at twice o o o o o o o o N 0
coating
Gloss of the coated
£ilm o Q o’ o] o] o o o o x
Water resistance o] o o} o o o] o o] o o
Acid resistance o] o] o o o o o o o] o
Alkali resistance o o o) o] o o o o o] o]
Hot and cold repeating o o 5 o ° o o o 0 N
test
Elongation rate (%} 52 | 41 | 33 | 50 | 53 | 65 | 45 | 70 50 20

Test Methods

(*7) Initial dryness: After a glass plate was coated with
each composition by means of a 300 pm applicator, the finger-.
contact dryness of the coated film after standing at 20°C
under 75% RH for 6 hours was determined.

O: No fingerprint is marked.

o: Slight fingerprint is marked.

0: Fingerprint is marked.

x: The coated film adheres to finger.
(*8) Workability at twice coating: A glass plate was coated

with each composition by means of a 300 pm applicator, and
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were shown in follow ng Table 3. Table 3 Exanpl eConparati ve Exanpl e
5678910111223 Storage stabilityooo00000000 I'nitial drynessoAAAOQﬂggp
Wrkability at tw ce coati ngo0000000X11 G oss of the coated fil dﬁbgﬁbox
Wat er resi stanceo000000000 Acid resistanceo000000000 Al kal

resi st anceofREN0LRO0wHL ¢ alEls COY Hofepead | 88248 SLL0HPR00QN ! argakionLat e
(a) 52413555545705020 Test Methods (*7) Initial dryness: After a glass plate

was coated @i hbur€achTEeepastét Pheyh MBEMSo 91 t fo30Pa P AP | £ 101ea t he
finger contact dryness of the coated filmafter standing at 20C under 75%

RH for 6 houhsreas Hetseansedf &lbriNohfsH0esptdnioink 41ef kel . hiindt g™y
fingerprint is marked. . Fingerprint is marked. X The coated film
adheres to thhgknes¢é*af $0rkabl00tymatndwilben colad | st of asse ptatteedras

coated w th each conposition by nmeans of a 300 m applicator, and 32
film was observed.

o: no change

0: Shrinkage of the coated film is obéerved.

x: The coated film of the first coating is re-
dissolved and therefore the brushing at coating
becomes heavy.

{(*9) Gloss of the coated film: After a slate plate coated
with "ALES CELA MILD" {(manufactured by Kansai Paint Co.,
Ltd., a white mat coating) was coated with each cold setting
coating composition by means of a 300 pum applicator and the
whole was dried for 1 week, a 60° specular reflection rate
was determined, and the case of 80% or more was marked o and
the case of less than 80% was marked x,

(*10) Water resistance: After a slate plate was coated with
each composition by means of a 300 um applicator and the
whole was dried at room temperature, the state of the coated
film after immersing the coated plate in a tap water (20°C)
for 3 days was observed.

o: No change

O: Slight swelling is observed.

x: Remarkable swelling is observed.

(*11) Acid resistance: On the coated plate obtained as in

{*7) was added dropwise 0.5 cc of 0.1N sulfuric acid agueous
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13 FEB 2004 then the whole was allowed to stand at 20C under 75% RH for
hours. Thereafter, each conposition was again applied thereonz%}.ﬁ?m of
a brush so as to forma filmhaving a dry thickness of 80 to

then the state of the coated filmwas observed. o: no change ~: Shrinkage

of the coatsshdtiildn,i sarobsefted. staadile £oated thknpaf nbhesfi tat seatdng is
re- dissolved and therefore the brushing at coating becones heavy. (*9)

G oss of thef coad etbdiddnpiAfiera e st atasipl i avoalR@b rodd.h "ALES CELA M LD
(rmanuf actured by Kansai Paint Co., Ltd., a white mat coating) was coated
wi th each cold settenglio cdedngry conposition by nmeans of a 300 i.m
applicator and the whole was dried for 1 week, a 60 specular reflection
rate was determ ndéd;, Sndhthevlcdsmnioig 8o drsamwreel was marked o and the
case of |less than 80% was marked x. (*10) Water resistance: After a slate
pl ate was coated wi th Reseghkebhpowhitenibyg ardnstofiimg 300 fhen appfaeat or
and the whole was dried at roomtenperature, the state of the coated film
after imersing the codtéd PS&&Sh a tap water (20C) for 3 days was
observed. o]% n Slight swel| i s observed. x: Remarkable

swel | | ng i s( rzglgbéhj(*ﬁ%l% RfT em%‘i‘a C@?et%é’]@d%ﬁ él?tﬁjé’teéj G5t di"ned

as in (*7) ‘Mﬁs add dcgé’c?pty\fi:‘opewzpsg (S:C Oéc OOE'I\JJ l"“f J_um droq(uedous 33
aqueous solution, and after standing at 20°C for 24 hours,
the state of the coated plate after washing was observed.

o: No change

O: Slight whitening is observed.

x: Remarkable whitening and etching at the surface
are observed.

(¥*13) Hot and cold repeating test: A slate plate coated
with "ALES HOLDER G II" (manufactured by Kansai Paint Co.,
Ltd., a white slightly elastic primer) was coated with each
coating composition whose viscosity was controlled to 70 KU
with mineral spirit, in an amount of 200 g/m? by means of a
roller and the whole was dried for 14 days to form a test
coated plate. The test coated plate was subjected to the
test according to a hot and cold repeating test of JIS A-
©909, one cycle of which comprises <immersion in water at
20°C for 18 hours - cooling in a constant-temperature bath of
-20°C for 3 hours - heating in a constant-temperature bath of
50°C for 5 hours>. After the test of 10 cycles, the state of

the coated surface was observed by eye.
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13 FEB 2094 solution, and after standing at 20' C for 24 hours, the state

of the coated plate after washing was observed. o: No change 0; Slight
whitening is observed. x: Renarkabl e whitening and etching at 1 ReFERIZB0ACe
are observed. (*12) Alkali resistance: On the coated plate obtained as in
(*7) was added dropwi s Ozfeargge Of 0. 1IN sodi um hydroxi de aqueous sol uti on,
and after standing at 20'C for 24 hours, the state of the coated plate
after washing was obserweck s Nesehadgeat):a Fdghto MiHeeHINGEd.S obser ved.
X: Remar kabl e whitening and etching at the surface are observed. (*13) Hot
and col d repeating tesRemdrkdiate pratk toatleserwed halAldS: HGHRER G HH "
(manuf actured by Kansai Paint Co., Ltd., a white slightly elastic priner)
was coated Wit daktnozioben nkgtonpbstihe orratrd of Mimcodiftemas womassi | ed to
70 KU with mneral spirit, in an amount of 200 g/m 2 by means of a roller
and the whPFPTRS"HT | SR FRN UUERAGRCR CPBRNF BE FUB LY et Pf at &3 00THE t est
coated plate Mfs subjected to the test according to a hot_ and cold
repeating tEX1bF259%S 20d6dpbed ok EYRT et YPPSHR tehr & oy i sedp ¥ mifersiSsh in

water at 20*C for 18 hours cpoling in a constant-tenperature bath of

107G Tor 3 hOU S FEAT: Agvh S ebnSt ST cHUR o 44 DR B AOS 14 5

hour s>, 0 eLohbecteRt oo 10 PYSL 8onel Er 8 A B 8] oA SPRLE% SHE a0 vas
drawn at a rate of 10 mm/minute.

The coating composition of the present invention
improves weathering resistance and water resistance of the
resulting coated film and further improves crack-following
ability of the undercoat by using an oxidatively curable
urethene-modified vinyl resin as a film-forming component.
Accordingly, the coating composition of the present invention
serves extremely excellent effects when used for outside of a
building, particularly for inorganic building materials.

Although only some exemplary embodiments of this
invention have been described in detail above, those skilled
in the art will readily appreciated that many modifications
are possible in the exemplary embodiments without materially
departing from the novel teachings and advantages of this

invention. Accordingly, all such modifications are intended

to be included within the scope of this invention.
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13 FEB 2004 o: No change D. Crack is observed at a part of the plate. x:
Remar kabl e crack is observed all over the plate. (114) Elongation rate of
the coated film After a release paper was coated with each cbAREd 200bn by
means of a 300 ~m applicator and dried at roomtenperature for 7 days, a
free filmhaving 5 mrmwidth x 20 nm |ength was coll ected and an

el ongation rate (% was neasured after the coated filmwas drawn at a rate
of 10 m m nute. The coating conmposition of the present invention inproves
weat hering resi stance and water resistance of the resulting coated film
and further inproves crack-followng ability of the undercoat by using an
oxi datively curable wurethene-nodified vinyl resin as a filmformng
conponent. Accordingly, the coating conposition of the present invention
serves extrenely excellent effects when used for outside of a building,
particularly for inorganic building materials. Although only sonme exenplary
enbodi nents of this invention have been described in detail above, those
skilled in the art will readily appreciated that many nodifications are
possible in the exenplary enbodi nents without materially departing from

t he novel teachings and advantages of this invention. Accordingly, al

such nodifications are intended to be included wthin the scope of this
invention. 35 .13 FEB 2004 This page was left intentionally blank 36

This page was left intentionally blank
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13 FEB 2004 CLAIM5S 1. A cold setting coating conposition conprising an

ur et hane-nodi fied vinyl resin (A produced by reacting a reacg{ qﬂﬁ%@ﬁHCt
Wi th an isocyanate group-possessing conpound (c), the reaction gr is
produced by reacting an epoxy group-containing vinyl copolyner (a) with a
fatty acid conponent (b) containing an unsaturated fatty acid, said vinyl
copolyner (a) is a copolynmer of a first polynerizable unsaturated nononer
cont ai ni ng an epoxy group and a second pol ynmeri zabl e unsat urat ed nononer;
said vinykigoppl ymer (a) is produced by copolynerizing 3 to 70% by wei ght
of the first polynerizable unsaturated nononer containing an epoxy group
with 97 to 30% by wei ght of the second polynerizable unsaturated nononer,
and said urethane-nodified vinyl resin (A is a filmcoating conponent. 2.
The cold 8etting @oatéhg GGG i 68a86a0r détigpd Oitcld Mecokp@is2ngt hen vi nyl
copolynmer (a) has a nunber average nol ecular weight of 1,000 to 100, 000
and a gl assethansi-ticdn fiiedperiatylr eresfin0 (B} 1G0Cdudédl By FEBa2@04493. 2 The
cold setting coating conposition according to claim 1, the fatty acid
conponent TEBFtRas ancdvdEnel vialare igfoBintare 200up4poFhesedhd senppngd
coating conposition according claiml1l, wherein a ratio of the fatty acid
conponent {CBY iV F rpPR At BOOPEFE s By PRSIAgITe dhdved TIF LEOW pa t SPBYY wei ght
of the VIgxgup—containingvinylcopolymer(a)withzifattyacidcomponent

(b) containing an unsaturated fatty acid,

said wvinyl copolymer (a) is a copolymer of a first
polymerizable unsaturated monomer containing an epoxy group and

a second polymerizable unsaturated monomer;

said wvinyl copolymer {(a} is produced by copclymerizing
3 to 70% by weight of the first polymerizable unsaturated monomer
containing an epoxy group with 97 to 30% by weight of the second

polymerizable unsaturated monomer, and

said urethane-modified vinyl resin (A} is a film

coating component.

2. The cold setting coating composition according to claim
1 or 2, the vinyl copolymer (a) has a number average molecular
welght of 1,000 to 100,000 and a glass transition temperature

of 0 to 100°C.
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copol ymer (a) 5. The cold setting coating conposition according claiml,
wherein an equivalent ratio of isocyanate group contained in the

i socyanat e group- possessi ng conpound (c) to hydroxyl group ddhFEBmH in
the reaction product (NCOOH) is fromO0.05 to 2.0. 6. The cold setting
coating conposition according claim1l further conprises a polyner

di spersion (B) obtained by polynerizing two or nore of vinyl nononers in
the presence of a dispersion stabilizer (d) in an organic liquid in which

vinyl MOJOMEr S a&ﬁe<9kﬁpg%t% q8ncg t% comorrre Jiﬁpacthe fP?

i nsol ubl e, wherein the di spersi S so?uﬁ? %%e organic

l'iquid, apd %yt onRL 1S 90¢ b iy h h t han
90 S0, 5 ORISR0 0. i B LTE M b v

di spersi onppB) based on total solid matter weight of the resin (A) and the
di spersion (B). 38 1 3 FEB 2004 7. The cold setting coating conposition
according claim®6, the dispersion stabilizer (d) is a resin having an

oxi datively polynerizable double bond. 8. The cold setting coating

conposi ti @an accor dihegcel dis@ttingt Beat €Ay e dwedd NG ivh axcdativgldglaim 1,

pol ymeri zabl e doubl e bond is obtained by copolynerizing 5 to 70% by wei ght
of a vinywWhegedamer rhdviongfamhexitddttiyveloy dpalopwpemnienabl(®)ddsblfecmoddtand 95
to 30% by weight of another vinyl nmononer. 9. The cold setting coating
conposi ti &7 &&&dsdiPivg veligihd Basegt dneddH0 ora tof vwwwedghiprod gheyivaply L

nononers is a nultl-V|nyI conmpound.
copolymer (a)

5. The cold setting coating composition according claim 1,
wherein an equivalent ratio of isocyanate group contained in
the isocyanate group—possessing compound {(c} to hydroxyl group

contained in the reaction product {NCO/OH) is from 0.05 to 2.0.

6. The cold setting coating composition according claim 1
further comprises a polymer dispersion (B) o¢btained by
peolymerizing two or more of vinyl monomers in the presence of
a dispersion stabilizer (d) in an organic liquid in which vinyl
monomers are soluble and a polymer formed from the monomers is
insoluble, wherein the dispersion stabilizer (d) is soluble in
the organic liquid, and

further comprises 10 to 90% by weight of the urethane-
-modified vinyl resin (A) and 90 to 10% by weight of the polymer
dispersion (B} based on total solid matter weight of the resin

(A) and the dispersion (B).
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7. The cold setting coating composition according claim 6,
the dispersion stabilizer {(d) is a resin having an oxidatively

polymerizable decubkle bond.

8, The cold setting coating composition according claim 7,
the resin having an oxidatively polymerizable double bond is
obtained by copolymerizing 5 to 70% by weight of a vinyl monomer
having an oxidatively polymerizable double bond and 95 to 30%

by weight of another wvinyl monomer.

9. The cold setting coating composition according claim 6,
at least one of two or more of vinyl monomers is a multi-vinyl

compound.
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