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1 DESCRIPTION COATING AGENT TECHNICAL FIELD 5 The present
invention relates to a new coating agent. The coating agent may be a
water-based painting composition, a water-based ink composition, or the
like. BACKGROUND ART 10 Hitherto, a water-repellent paint has been
known as a material for giving waterproof performance, antifouling
performance and so forth onto the surface of a building, or a civil
engineering structure or the like DAys@Exermptenof the water-repellent paint
is a paint containing a fluorine-contained resin. The surface of a paint film
made therefrom has 15 a high%@ﬁ@@fgﬁbﬁg\m{h water, and a small
contact area with water, thereby repelling water to give waterproof
performance, antifouling performance and so forth. In recent years,
dddifed Bicohvaigldn from solvent-based paints to water-based paints

i in.the fiﬁlgl ofr@ﬁaitgtg.‘ gug, this 20 g]catter is not

have been} ncreasin
. € 5)1 seft mvenl e new co 1% ? ertLt. The
exceptlona about wa er-repelient paints, elther, an many investgations

havediegmgeadeday thening dher paintlintaneater hasedsiprinisa katter-based
example, JP-A-2003-3 1;];)9 describes a water-based paint wherein a

SPREIFO TR NS et iRl FEpellent is incorporated into a 25 solution of
resin in water. However, in water-based paints as described in this
publication, water droplets may remain in the surface of the paint film
alfhdubiRateNeaABE repelled to some degree. When the water droplets

vaporize ag;hey,are, {Lisdearsdiibal stainsiordhe ke maybes %ﬁ;}%&% for

About the water-based paint in the publication, its water 30 repellent

effecmavalber inact g drwvirercth eptintisrsigred o Pribings, avhieraHerfainhito

S eed, & eSIiEd WaleL repellent Ko OIMANCE MY tructure or the like. An
example of the water-repellent paint is a paint containing a
fluorine-contained resin. The surface of a paint film made therefrom has
a high contact angle with water, and a small contact area with water,
thereby repelling water to give waterproof performance, antifouling
performance and so forth.

In recent vears, desires of conversion from solvent-based paints to
water-based paints have been increasing in the field of paints. Thus, this
matter is not exceptional about water-repellent paints, either, and many
investigations have been made for turning the paints into water-based
paints.

For example, JP-A-2003-301139 describes a water-based paint
wherein a specific water-based water repellent is incorporated into a
solution of resin in water. However, in water-based paints as described
in this publication, water droplets may remain in the surface of the paint
film although water can be repelled to some degree. When the water
droplets vaporize as they are, it is feared that stains or the like may be

generated. About the water-based paint in the publication, its water

repellent effect may be inactivated when the paint is stored.
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not be exhibited. Furthermore, when the paint film is formed, the water
repellent effect may be damaged with the passage of time. 5
DISCLOSURE OF THE INVENTION PROBLEMS TO BE SOLVED BY
THE INVENTION In light of the above-mentioned problem, the present
invention has been made. Thus, an object of the invention is to provide a
coating agent making it possible to restrain its water repellent effect from

fatings1Qwhenile,caaling.agent Whigh-May-2e-a AAIREAE the4keniSice may

stored or after a paint film is made therefrom, so as to exhibit an excellent

watdr beepeliehitpariofimaheerstablywikian esoneiiie jsrdbiamd.|mhordester

to gl e phiect, (he Iveniols N ayGTAAS gaaEt. p fyestioations so
as to find out a coating agent which contains, as &ssential components, a
synthetic resin emulsion wherein a specific acrylic resin and a specific -

silicane resin_are mixed with each other in emulsion particles, and a

p&?{ﬁﬁﬂa‘?@}ﬁﬁﬁe?ﬁ% ggﬁ%ﬁﬁ@ﬁverage particle diameter and a

speedisoabsprpienswhersin temigmeantEdnelume concentration of
the particulate matter is set into a specific range. Thus, the invention has

been madé AEESrainghE tHeoprcEEMtRTEALIHHIBIEE HoNBNPTESPNE oliSE tion
agenticemnnsing asynlielis 5in eMmUlsion (A, wherein AR ACUICI&YBtng
of which the main monomer component is an 25 alkyl ester of (meth)
acrgtictavidkangl 4 siissiéeresireefrwhictithearaimepehomeritemponedaisng
a cyclic sjloxane compound are mixed in,_emulsion particles to set th
ra“%‘%?/ v%‘e?g%?% e%?‘%tér o’t?% fafer g tﬁaéi%n%re{gjfe ;B;‘letol%(fﬁf 6,6(1 or
angtarparfiaitatéimatie (B avingfamavesage particietdiametetcefl10f *ater
to 500 fm and an oil absorption of 60 mL/ 1 00g or less, 3 wherein the
pafRaliat PEHRTBT Ras @ Pgment volume concentration of 10 to 90%.

Means to solve the problems

In order to attain the object, the inventors have made eager
investigations so as to find out a coating agent which contains, as
essential components, a synthetic resin emulsion wherein a specific
acrylic resin and a specific silicone resin are mixed with each other in
emulsion particles, and a particulate matter having a specific average
particle diameter and a specific oil absorption, wherein the pigment
volume concentration of the particulate matter is set into a specific range.
Thus, the invention has been made.

Accordingly, the present invention is as follows:
1. A coating agent, comprising a synthetic resin emulsion (A}
wherein an acrylic resin of which the main monomer component is an
alkyl ester of (meth) acrylic acid, and a silicone resin of which the main
monomer component is a cyclic siloxane compound are mixed in
emulsion particles to set the ratio by weight of the former to the latter into

- the range of 99/1 to 30/70, and
a particulate matter (B) having an average particle diameter of 0.5

to 500 pm and an oil absorption of 60 mL/100g or less,
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2. The coating agent according to item 1, wherein the silicone resin is
present at least in a surface layer of the emulsion particles. 5 3. The

coating agent according to item 1 or 2, which comprises an outer layer
wherein the acrylic resin and the silicone resin are mixed with each other,
and an inner layer comprising the acryﬁc resin. 4. A coating agent,
comprising a synthetic resin emulsion wherein an acrylic resin of which

the main gpeRmEr gamponenrtit.an alikdesterplOfdmeth)iaarnvie aciume
and a silicone resin of which the main monomer component is a cyclic
sifexEIsa eefproghd Qe HXed in emulsion particles to set the ratio by
wgight of 46 fegmen o s lelletnia ihe1ands of -9 Al ne resin
coating agent comprising: a multilayer-structural synthetic 15 resin
enmsulsere A ) lhavirig arsouferddypendiaietnethalaorylipagsitesf which

the main monomer, component is the alkyl ester of (meth)acrylic acid, and
g Sl eGPt T B e B e} S ReC Ay FSES an
silaxanesemnpordiaradnixedi arskan AnaerHayarn containing the ackyhcwith
resin of which the main monomer component is the alkyl ester of 20

(et &ERATe 4B ARHBRSH e RS RENER0R teriPEiatFEdsf the acrylic
regin in thg ignenlayeismade gweanhan dhatol dieacilictas! IJB Berein

outer layer; and a particulate matter (B) having an average patrticle
diameybE 0Bt B00pahdiig anesil absoaption ofBaNEN 09gorelidsd cster

as essential_25 compopents, the particulate. matter (B) having a pigment
R R L R oA SR A B SR e

anry oineéite s ledelivhaieka thhecpagicutaieamatiex 8 i camprisem flakeicles
particles. 30 6. The coating agent according to any one of items 1-5, the
whHbREbie ﬁﬁﬁ%%&’%ﬁﬁgﬁﬂgm%‘ram%fcf&ﬂ}é%iﬁéﬁ%lafﬁ% gHRge of 99/1

EFFEG,OF THE INVENTION

the coating agent comprising: a multilayer-structural synthetic
resin emulsion (A-1) having an outer layer wherein the acrylic resin of
which the main monomer component is the alkyl ester of (methjacrylic
acid, and the silicone resin of which the main monomer component is the
cyclic siloxane compound, are mixed, and an inner layer containing the
acrylic resin of which the main monomer component is the alkyl ester of
(meth)acrylic acid, wherein the glass transition temperature of the acrylic
resin in the inner layer is made lower than that of the acrylic resin in the
outer layer; and

a particulate matter (B} having an average particle diameter of 0.5
to 500 pum and an oil absorption of 60 mL/100g or less, as essential
components,

the particulate matter (B} having a pigment volume concentration
of 10 to 90%.
S. The coating agent according to any one of items 1-4, wherein the
particulate matter (B) comprises flake particles.

6. The coating agent according to any one of items 1-5, the whole of
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The coating agent of the invention exhibits an excellent water 5 repellent
performance even when the agent is stored for a long term. Furthermore,
the agent continues to keep an initial water repellent effect in a paint film
made therefrom. Accordingly, according to the coating agent of the
invention, an excellent water repellent performance can stably be
obtained, and further advantageous effects can be obtained for 10
waterproof performance, and antifouling performance and so forth. BEST
MODE FOR CARRYING OUT THE INVENTION The best mode for
cariyivly o thpigveRtion WMo euEsEbedonareifafieP 5. The synthetic

reéﬁ%@‘ill%miw&ﬁ?ﬁgﬂg agent of the invention (referred to as the

"component ereinarter) is an emulsion wherein an acrylic resin
originatingfremaniakyhgster of tinethyacnylionacid;ibitd asilieandleesinvater

ori mziltln from a cyclic siloxane compound are mixed in emulsio

PAHLE RS TG o GE5311d 758 i 966 50 GBS T h 7 1RBS term.
caupanentdA), isRokgatticdatligdted kaeg mayhe-a feirsrthebthey @egect
homogeneously mixed with each other. Preferably, the form is a form that
thidy PaRAIRtsBENsEAG SHHIBHGHECHR the ke MiedYe Rrave) Btk ephratapting

fromegachrother i he ey licAesiB riginAtiRg oM SR Al eiabAhance can
(meth)acrylic 25 acid in the invention is an acrylic resin wherein the alkyl
estEdf metriainsdc arill fsmhanindvoregrrsorifote maghecaphbamest for
the _monomer. c onent is 30% or.more by weight, preferably 40% or
M ek i R L e
preferably 70% or more by weight of all monomers which constitute the

acrylic 30 resin). 5 The silicone resin o(ﬁiﬁfﬁn%from a cyclic siloxane
c

N FhE GRS Cs DN L WherEinYhe cyclic siloxane
compound janp e AN aBeE£aRBeNent (tAe aMRUALR! RAIMANERR bed

component is 50% or more by weight, preferably 60% or more by weight,
mBgaeinaiter.

The synthetic resin emulsion (A) in the coating agent of the
invention (referred to as the “component (A)” hereinafter) is an emulsion
wherein an acrylic resin originating from an alkyl ester of (methjacrylic
acid, and a silicone resin originating from a cyclic siloxane compound are
mixed in emulsion particles. The form of the acrylic resin and the
silicone resin in the component {A) is not particularly limited, and may be
a form that they are homogeneously mixed with each other. Preferably,
the form is a form that they have a sea-island structure or the like,
whereby they are separated from each other.

The acrylic resin originating from an alkyl ester of {methjacrylic
acid in the invention is an acrylic resin wherein the alkyl ester of
(meth)acrylic acid is a main monomer component {the amount of the
monomer component is 30% or more by weight, preferably 40% or more
by weight, more preferably 50% or more by weight, even more preferably
70% or more by weight of all monomers which constitute the acrylic

resin}.
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5 preferably 70% or more by weight of all monomers which constitute the
silicone resin). The ratio by weight of the acrylic resin to the silicone resin
in the component (A) is usually from 99/1 to 30/70, preferably from 97/3
to 40/60, more preferably from 95/5 to 50/50. When the two components
10 are mixed at such a ratio, a coating5agent can be obtained which has
water repellent performance, film-formability, cracking resistance, and

other varipys Rhysigal Rroperiestaseinerodhe cORMROGER LAY SoBpound in
component for giving an excellent water repellent performance to a paint

filliBteiem the @é)l&imgee_@éﬁt &hﬁ@%&&%@fﬁl&ﬁﬁ%ﬁ@r@wﬁms@ a
of{G,compeneH 3 dipdenn 1he.invention,makes LRAsBIe I0nent is

restrain the water repellent effect from being inactivated when the coating
agent iostoredandyfurtaestkeepraferidifial Gater repetient effectovgnta more

long peri ime after a paint film is e from the agent. 20 In .
o Bt ol e E e ey ol S BAEs SUiy qhatiees the
censidarhiyigpntains an amphipathic agent such as a surfactant. Thus,

when a water repellent such as a silicone resin is incorporated into the

coating ad &t i dpRmERs O bn fERts TEHhdetife iR spEetit the

efé@ﬁiﬂkﬁ‘i‘égﬁtﬂﬂﬁ}v\@t%{s{?&%“%P&x%”g@,aih’tba§0 J’?@, f f@Ea%ExaQ@H{ 97/3 to
es a bin

wherein a water repellent is incorporated besi der, the water

réﬁ_éfl@ﬂt deparey flenalpdinciiliPiiade Honthe Agurt With the (uansagents
gga%% ?tr}]% dhat t@&cwa%g%%?"g ”é&JL%g n%‘%aé’n?e%gﬁ%aeg S PRGNS Las

e component iS used as a r in the invention, as
desartbertpbidarst; theréhynmakingfitpaesthbetibinestrainianf) Gesadkimthe and
water repellent performance suﬂiciengé)éF\ghen the coating agent, which

may B EWALS RSB AR & 1IRE 1€ Sored or after a paint film is
made fromube-aaaninthe egrydcresimpitich constinies the compRAR M ater

(Al\')e]lpselal‘ent performance to a paint film made from the coating agent of the
invention. Additionally, the use of the component (A} as a binder in the
invention makes it possible to restrain the water repellent effect from
being inactivated when the coating agent is stored and further keep an
initial water repellent effect over a long period of time after a paint film is |
made from the agent.

In general, a coating agent, which may be a water-based paint or
the like, considerably contains an amphipathic agent such as a surfactant.
Thus, when a water repellent such as a silicone resin is incorporated into
the coating agent, the amphipathic agent tends to hinder the water
repellent effect which the water repellent originally has. In a coating
agent wherein a water repellent is incorporated besides a binder, the
water repellent departs from a paint film made from the agent with the
passage of time, so that the water repellent effect may be damaged.

On the other hand, the component (A} is used as a binder in the

invention, as described above, thereby making it possible to restrain a
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5 polymer of which the main component is an alkyl ester of (meth)acrylic
acid. The polymer is obtained by copolymerizing the main component
with a different monomer if necessary. Examples of the alkyl ester of
(meth)acrylic acid include methyl (meth)acrylate, ethyl (meth)acrylate,
isopropyl (meth)acrylate, n-butyl (meth§acrylate, isobutyl (meth)acrylate,
10 t-butyl (meth)acrylate, n-amyl (meth)acrylate, isoamyl (meth)acrylate,

n{exyl (me ma%fwasgllgﬁ%tBXHMa%@tQ&%&@fﬁg QLM { 'ﬁ%m@gﬁﬂgtggent,

decyl (meth)acrylate, dodecyl (meth)acrylate, octadecyl (meth)acrylate,
cyelohbxglgmbthyacrylate bphehydmethyaddryldes arnddtersaylor after a paint
(nill?th)i%clg}/&l1 t‘?@-gé? ttﬂlséea(a%mount of such an alkyl ester of (meth)acrylic 15

y 30%

acid’'is usua orm %nl%y weight, preferably from 40 to 99.9% by

weight, moke: peeigradly-fam Hhield9dbUsinweight; e vermipoie=pref@nally a
from 70 to 99.5% by weight of all monomers constituting the component

(A ERAhAIES Bt e BRTEPETT HBREIBFHClacRR 2giv! ester of (methjacrylic
carhiaxyl-HEeUB-EARIAINING, MAnAmers: aBHDR-AHAURORIAINIAG MRS Sent
pyridine based monomers, hydroxyl-group-containing monomers,
nitriléLgpodiTersiairmeg prerio fh eps caprie. grédisiedtea mhdrsonBmepster of
e ontaini 0 ar I zcontaini
e U e,

usecpmgyht (ofgh¢hacayiaonoménisyliualiy feony @it to60thYy weightcrylate,
preferahly from 0.5 tg 50% by weight, more preferably from 0.5 to 30% b
GHE: ATHB R oo B ARG T S o G WA R sertece
catboxyHorelpHtartvinisg menomeixauireéthaabrre; eentonadth)acrylate,
examples, is copolymerized with the alkfl ester to 30 7 %F%repare a

catBoRy | (Bretpacontaifing eRFgiE rearihiRe Elatiin 6taRE YoripsHRE TRlpte:
candepade high fampoyne-fgactiye with,e-Aareoxyl GAUP ifenzyi

separately added to the copolymer, various physical properties of a paint
filimtg e prddtoe diben weeimpovet of wavples otlkyl ester of (methjacrylic

acid is usually 30% or more by weight, preferably from 40 to 99.9% by
weight, more preferably from 50 to 99.5% by weight, even more preferably
from 70 to 99.5% by weight of all monomers constifuting the component
{A).

Examples of the different monomer include
carboxyl-group-containing monomers, amino-group-containing monomers,
pyridine based monomers, hydroxyl-group-containing monomers,
nitrile-group-containing monomers, amide-group-containing monomers,
epoxy-group-containing monomers, carbonyl-group-containing monomers,
alkoxysilyl-group-containing monomers, and aromatic monomers. The
use amount of such a monomer i1s usually from 0.1 to 60% by weight,
preferably from 0.5 to 50% by weight, more preferably from 0.5 to 30% by
weight of all the monomers constituting the component (A}.

When a carboxyl-group-containing monomer, out of the

above-mentioned examples, is copolymerized with the alkyl ester to
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5 the carboxyl-group-containing monomer include acrylic acid, methacrylic
acid, crotonic acid, maleic acid and monoalkyl ester thereof, itaconic acid
and monoalkyl esters thereof, and fumaric acid and monoalkyl esters
thereof. Of these examples, particularly preferred are one or more
selected from acrylic acid and methacrylic acid. The use amount of the 10
carboxyl-group-containing monomer is usually from 0.1 to 40% by weight,

prsferably from.9exta-20%a M waighti Ak all dhaimGReMerseORSHRIIRG B the
component (A). The silicone resin in the component (A) is a resin obtained
byopupmeniziy £eyche siedmebmpoinen B inpleswithecative roth a
siloxane o ngd.incl a Icyclatrisj . .
og(t%m%t yltg;g%h&e%asﬂ%g(%%{e&gn egccér%nxet y?c§§%%{§1?§§1|8’>?ar}?e“m%%sm
suchecyiclicofimxaietchimpouhe ispolymerized, ittsaljowable tExsaples of
linear siI%xang_com ound, a branched siloxane1 com ou?d, an , h !
alkEk SR & o PORTE R k&S84 Bt 7 pofy entzaton 25~
appIapdatehni Outef, these exandpies] heahoxysilane caareotindanayicogid
a silane compound having in the molecule thereof one or more alé?gl

gipsTsrakaTh Rt TBRBMRh g Estpting it st C dm pecaliad: esters
t%@%ﬁoxﬁ'%@%QMHEI@P?%H&%@”}%@%@@@Q%V%@“& more
vinylmethyldimethoxysilane, y-(meth)acryloyloxypropyltrimethoxysilane,
25deGeretaptepropy ek dstyritihecwhernthe. cyblie siksxameount of the
compound is polymerjzed, the silicone resin and.the acrylic resip.can :
R B R R S L I e (A0 AY eient
cqmgferuist dpether.STiuz) @naduaitageiaives fromothendewpsiitioing the-
paint film properties such as water resistance. The average molecular 30

8 SWRABRESRIHE silicone resin is usually 10000 or more, preferably 50000

or more. The conepaReRA) in theinvaRiendaPreieiably fesuntbstitined by

resin emulsion wherein the above-mentioned acrylic resin and silicone

reBifvapsrizing a cyclic siloxane compound. = Examples of the cyclic
siloxane compound include hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, and decamethylcyclopentasiloxane. When
such a cyclic siloxane compound is polymerized, it is allowable to use a
linear siloxane compound, a branched siloxane compound, an
alkoxysilane compound or the like or use a catalyst for polymerization
appropriately. Out of these examples, the alkoxysilane compound may
be a silane compound having in the molecule thereof one or more alkoxyl
groups. For example, the following silane coupling agent can be used:
tetramethoxysilane, methyltrimethoxysilane, dimethyldimethoxysilane,
vinylmethyldimethoxysilane, y-{meth)acryloyloxypropyltrimethoxysilane,
or 3-mercaptopropylirimethoxysilane. When the cyclic siloxane
compound is polyvmerized, the silicone resin and the acrylic resin can be
chemically bonded to each other by using such an alkoxysilane
compound together. Thus, an advantage is given from the viewpoint of

paint film properties such as water resistance. The average molecular
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5 mixed with each other and the silicone resin is present at least in a
surface layer of the emulsion particles. The component (A) is in particular
preferably a multilayer-structural synthetic resin emulsion (A-1) wherein
the above-mentioned acrylic resin and silicone resin are mixed with each
other, the resin emulsion comprising afi outer layer 10 wherein the acrylic
resin and the silicone resin are mixed with each other, and an inner layer

corerising the asrviadesinard nther tieless HARSIARAISTPS 8BIEO or

of the acrylic resin in the inner layer being made lower than that of the
aergli€ resin in the outer layer (referred to as the "component (A-1)"

hereinafteﬁl. When gwi%rgp one %(A-lg '%ggeg, oLe e Iy -
vanmod Lo SR EE S Sl (o T PO AL BTRABRC resin
petfarmancetHeyeihetronbppaintdiitoperdormahces suchraks sitackingesin are

istance can b high. The ratio by weight of the outer layer to_th:
P, QP 1 S5l O G790 e 20HBEP e Ferabl i 701500 S0

2Q@dHeccompenent (Ant) ean e abtaineddwys for examplenponethodaof is in

synthesizing the acrylic resin constituting the inner layer by emulsion ‘
pé’l%ﬁ’éﬁ‘_ﬁ%’fioﬂ{ A B n Sy MBI HEUGIR resmtBRECSIfESHE faaiysion
CORStifuLing 10, onler JaYSL by Smulsion RAlymetizalion I iEeMRONEDt, are

(A-1) may contain, as the resin constituting the inner layer, a silicone 25
resiixed desoribedhalother,\Whenrtwerinnenitgiencopminssing siliconger layer

resin, the cracking_resistance others can be made high, The glass
R R e B D R R LR 888 ot
resinticaensiiistingitheinnenlayeiig usoally:seic inteitheaadgh ofh&0 the2@Gss
(preferably -50 to 10C). The Tg of the outer, 30 layer is usually from 20 to

105 BEHOR EBRPSTIS G0 &) I f B thE 71 dPe it Bfifie BRI Sring made

syshv&-range. (e alrove-mertirnediadvaptroegus-affectsran stabbs Re the

obtained. The Tg in the invention is a value obtained by use of Fox's
caleenaapasatifiia \Wereingigesbmybhenttbay commameat (A-1) is used, more

C"’}@%}lk%%‘péﬁ%?%%%@gus effects can be obtained about water repellent

performance. Furthermore, paint film performances such as cracking
resistance can be made high. The ratio by weight of the outer layer to
the inner layer is usually from 80/20 to 20/80, preferably from 70/30 to
30/70.

The component (A-1) can be obtained by, for example, a method of
synthesizing the acrylic resin constituting the inner layer by emulsion
polymerization, and then synthesizing the acrylic resin and silicone resin
constituting the outer layer by emulsion polymerization. The component
(A-1) may contain, as the resin constituting the inner layer, a silicone
resin as described above. When the inner layer contains the silicone
resin, the cracking resistance and others can be made high.

The glass transition temperature (referred to as the “Tg’
hereinafter) of the acrylic resin constituting the inner layer is usually set
into the range of -60 to 20°C (preferably -50 to 10°C). The Tg of the outer
layer is usually from 20 to 100°C (preferably 30 to 90°C). When
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5 acrylic resin in the invention, effects such as blistering resistance,
peeling resistance and washability can be made high by blending a
compound reactive with a carboxyl group separately therewith. The
adhesiveness of the surface of the paint film is decreased, and the water
resistance and the antifouling perform%nce are increased. This compound
may be a 10 compound having one or more functional groups selected

fram arLybedimide greuRyRREROXY HAHR, ANraAkiding Arapeyv@mhentioned
oxazoline group, and other groups. In the invention, a reactive compound

hadirig taaepexyiesrrpHaiy aeyopiciaedd. ERanplas Branavedands a
c i ' lene glycol diglycidyl
o e Gy iy cy

ether, polyrepyldre giyopbdigiycidyl @theriiglyeermsirpolygharitypethetaining

diglycerol polyglycidyl ether, pol cerol pol idyl ether, di.glycerol ..
T RSB ies SR CuT BHETE S5 Lo Pecting
pedvalysichd ether-Residesitq 2awatemsalitbiisesiBobRMEISIOR compound
comprising a polymer (i.e., a homopolymer or copqglmer made from an

=T

e pERGHIgFOUHIR ShERRGY hBRBIM SF RS 0 BeTGYe @RbessTRes of

ot s arcompound fsyinsually fomerlde-a0 RAHSRY Walaht Rieferdly and
from 0.3 to 20 parts by weight for 100 parts by weight of resin solids in

tHéeormpydne HnEA P fmmikiech st dRcTRRSEIMpOhent R Used mey be a
binder. A binder other than the compopent (A) may be use ther.with
S B e R s AP L T S LRI o
enuilisiehimathergthap, thencompgnent(h), andamaridisewatensolablexazoline
resins. These may have crosslinking reacti,\éi}tg/. Examp

i

les of the resi _
wHiBHRaAME ORET SRR ud &t ARSI RECRERRR TARTh, ?ﬁﬁ%ﬂ?%ﬂﬁa‘mg
agelatsorasitoaliid frsiRcvinykchieridedgsin, epoxy resin, silicone resin,

acrylic resin, urethane resin, acrylsilicone resin and fluorine-contained
resin; andEé@midete ¢bsths maaeyEW BRI tHFSBIS WHertREY group

comReAENL iand b Rindel-Rley thanhe COmPAneNt{£) Aledisefkiycidyl
ether, propylene glycol diglycidyl ether, polypropylene glycol diglycidyl
ether, glycerol polyglycidyl ether, diglycerol polyglycidyl ether, polyglycerol
polyglycidyl ether, diglycerol polyglycidyl ether, polyhydroxyaikane
polyvglvcidyl ether, and sorbitol polyglycidyl ether. Besides, a
water-soluble resin or emulsion comprising a polymer (ie., a
homopolymer or copolymer] made from an epoxy-group-containing
monomer may also be used. The blend amount of such a compound is
usually from 0.1 to 50 parts by weight, preferably from 0.3 to 20 parts by
weight for 100 parts by weight of resin solids in the component (A).

In the invention, the component {A) is used as a binder. A binder
other than the component (A) may be used together with the component
(A). Examples of this binder mclude synthetic resin emulsions other
than the component (A), and various water-soluble resins. These may
have crosslinking reactivity. Examples of the resins which can be used

include cellulose, polyvinyl alcohol, vinyl
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5 together in the invention, an improvement in water repellent -
performance over time, and other advantageous effects can be attained.
The blend ratio of the component (A) to the binder other than the
component (A) is usually from about 95/5 to 20/80, preferably from about
90/ 10 to 30/70 in terms of solid weighf 10 In the case of using, as the
binder other than the component (A), a crosslinking-reactive synthetic

reig erpulsian, Qpl%f/%claés@ﬁ?Rﬁﬁ%%ﬁi&m@%@’ﬂ?ﬁﬁ%ﬁ%ﬁ,%ﬂconﬁ resin,
antifouling performance can be improved. The crosslinking reaction in this
crusslitkirrpireactivehsyrtheticre siordniitsion ks aireactbilbasad eanfeined
example,  combination of a,ydroxyl 15 groum and, an igeyanate goup. .
acar Onéﬁgroup Bhaa hydgra2| € group, a car oxyPgroup and a metallic
iofhrApEReXY @0 dntharbanino o tHamefioxycgroppaand dcasboxybed
group, an epoxy group and a hydrazide group, a carboxyl group and a
CAPBBHIRHS GroUBY S EAPBORSt EREB R Rl e GF BISR Sgf o mance

grRupsydRe grasshinkindaeactiveamylsigadnay20 he ansmulsiormadend
of emulsion particles in which a crosslinking reaction as exemplified here

isresigsetiier anteRmISRh (maabt&ﬁeﬁn%%r?tbaﬁi@@@ the component (A} is
C@é&%gg%ﬁ%%%m%b@ grosslinging agent WeR 1oyt 90,10 o0 30,70

crosslinking-reactive synthetic resin emulsion i$ used, the blend ratio of

- the componeatiid)weitthis. emulsion is desirably from about 95/5 to 20/80,

25 more desjrably from.about 90/10 t0,30/70 in terms of sglid weight. In
the inven '%nt, g %??o%-lﬁg}ﬁro%seg‘ c?alrcﬁ%%r-gor%}%-%S&i%ecg?nné%%?t (A),
apd-the arasshpkisgaeactivasisiibetisiresinemidisiomhgaichepisedrties such
together. The coating agent of the invention contains not only the 30

COThOHER (2D HERrF e REnFaN LB BRT BEIREE S FatiRa HePreytdr 17he
(B)-Hau avgrage.partigle diameterofith10-0A0 pmandannilic  resin

absorption of 60 mL/ 100g or less (referred to as the component (B)

hereinafter)ias anessentiwsconspoienexXpmpEb apsie Aty e adutiroxyl

WIR,S QHRPLEATRIIEIEINBVE B RSN LYBln P RRYHRIR Uroup,
a carboxyl group and a metallic ion, an epoxy group and an amino group,
an epoxy group and a carboxyl group, an epoxy group and a hydrazide
group, a carboxyl group and a carbodiimide group, a carboxyl group and
oxazoline, or alkoxysilyl groups. The crosslinking-reactive emulsion may
be an emulsion made of emulsion particles in which a crosslinking
reaction as exemplified here is caused, or an emulsion made of emulsion
particles crosslinking-reactive with a crosslinking agent. When the
crosslinking-reactive synthetic resin emulsion is used, the blend ratio of
the component (A) to this emulsion is desirably from about 95/5 to 20/80
more desirably from about 90/10 to 30/70 in terms of solid weight. In
the invention, the above-mentioned carboxyl-group-reactive compound
and the crosslinking-reactive synthetic resin emulsion can be used
together.

The coating agent of the invention contains not only the

component (A} as an essential component but also a particulate matter

5
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5 10 to 90%. By the blend of the component (B) in the invention, a
structure of fine irregularities is given to the surface of the formed paint
film. Thus, when water droplets contact the paint film, the contact area
therewith can be made small. Thus, an excellent water repellent effect
can be obtained. 10 The average particle diameter of the component (B)
preferably ranges from 1 to 200 pm (more preferably from 2 to 100 pm,

m@r{f Hglera E{%?a%éo.}?a%gﬂé- il AYETReR) %ar{hc'%(ﬁ@'pﬁ{%ﬁ&t% oil
component(B) Is out of this range, a sufficient water repellen
petiepmeise istntOeasily diflgined 1Spe bifialtydf theayetagepamictedib (B)

diameter of the component (B) is too large, t aint film surface become
(TS LD Trat AR LG ) ARENE i he BULTARE Bl Dlnded

digiaeterdsdae:snah poisediffigutbta feemifiparifreguiasitiescebiiRulingida of
an improvement in the water repellent performance. The average particle

didthéfertthe ddpbheRtsr] igobbanerbRBIsEEn o wittFalagention, a
rapseisHIonLIRCraR ARICEASEeRss ks A valdeaRiainedy, MRASKING aint

the equivalent circle diameters of the individual particles as the diameters
thiekeof, Bhd shamhebtaiainy dierlwibotsrcoitie phamdibrs (i thenbagigirea

of the number of the par. icIeI?I). he©il. absorption of the compone gb)i
OB el s RS Sl S S e Ml SR R et
2@anliOdg=0ndetss. If the component (B) is out of the range, a large

amount of a dispersing agent becomes necessary to disperse the
compone (B RAS (RETHELE: JuBBkHt Bl As A RABE T Ha o referably

abgarption-isa Malue obtringd hnaréngthed presarbed i S0 pm, more
5101-13-2:2004, and is a value represented 30 by the volume (unit: mLz
ofis6ifea@nlysdeumil120 alorsBl inliob g avarpariaasicmaliemasbuet the

th@g%%!é%%ﬂ?m(ﬁ?) i the nveptien;the material thereolds (ol pRMICUIALY e ¢

limited as long as the above-mentioned physical properties are satisfied.

Thesforanimusepartivefatasiintievsacaedoe Gpedifically, if the average particle
diameter of the component (B} is too large, the paint film surface becomes
too coarse so that water may invade the film. If the average particle
diameter is too small, it is difficult to form fine irregularities contributing
to an improvement in the water repellent performance. The average
particle diameter of the component (B) is obtained by observation with a
fransmission electron microscope, and is a value obtained by measuring
the equivalent circle diameters of the individual particles as the diameters
thereof, and then obtaining the distribution of the diameters {on the basis
of the number of the particles).

The oil absorption of the component (B) is 60 ml./100g or less,
preferably 40 mL/ 100g or less, more preferably 20 mL/100g or less. If
the component (B) is out of the range, a large amount of a dispersing
agent becomes necessary to disperse the component (B}. Thus, the water
repellent effect is hindered. The oil absorption is a value obtained by a
method prescribed in JIS K 5101-13-2:2004, and is a value represented

by the volume (unit: mL) of boiled linseed oil



10

20

25

30

5 Examples of the material include heavy calcium carbonate, kaolin, clay,
potter's clay, china clay, talc, barite powder, barium sulfate, barium
carbonate, magnesium carbonate, silica powder, and aluminum
hydroxide. Other examples thereof include marble, granite called Mikage
Ishi, serpentine, granite, fluorite, whitelmarble, feldspar, limestone, silica
10 rock, silica sand, rubble or crushed stone, mica and siliceous shale,

aQ%sS%%'Eﬁﬂ q@ét%r&tge{ggp&&[@gtg%tg{%lqr porcelain crushed matters,

ceramic crushed matters, glass crushed matters, resin crushed matters,
rubber graihsppltsticpiepesaridietal tipaims candm aitersreach dlotadmed is

b%coatlgg the sulrfaqe af any one of these mﬂq}téerg for CO'”}R% rilesdlnptﬂ%ic al

ot .. wicular te s, _long, _as VE-INE
|nvent|8n, %WO or more par |cuEi1ate ma%ters havmg Gli)ﬁerelr-{tt average

patiglerdiametersaiesasad tagetberasdne gertpanant (Bhtldie @atticelated.
matter (B) is preferably not spherical. The particulate matter preferably

cdrtamelgraplidicpmatieed iU BF PANFIE R SREP Pt deolitt, clay,
ireouiarly-shaped,pasticles, flalie padisies rpiler 22 AamsrReHsal barium

particles. Specific examples of the flake particles out of these examples
inerbientale, micacandisiay. ThebsaEnt ofilheaflakewskiticledith theuminum

particulate ma a %. \{I i <prefe I )%
L BN T L PSR A B
inkdrp crateehitito: g odtin fagent, ofthe 2Eitventdasicanalienagiigmentlica
volume concentration 0 to 90%, preferably 20 to 80%,.more

A e A O e I e

anrtiyHeyemanidsthewatgr shRpingdewn propeiy-(eantact:angte) rideters,
pigment volume concentration is preferably 55% or more. In the case of
atbSERTRY STUT S PortaRte Bars imﬁr%wg@rﬁtrﬁrmer§é&aﬁim§%@a@wﬂ&

a@ﬁ@@é@%@?ﬂgymém‘%ﬁ%@@m 1&%‘%@%@%@; the Rigment Val4Mehtained
concentration is ‘preferably less than 55% by volume. If the pigment
vdiumeadogdbntratidrcofthaercomsonietita®) isatiorsniet| calsuffigient water

In the invention, two or more particulate matters having different
average particle diameter are used together as the component {B). The
particulate matter (B) is preferably not spherical. The particulate matter
preferably contains granular particles, rectangular particles, needle
particles, irregularly-shaped particles, flake particles or other
non-spherical particles. Specific examples of the flake particles out of
these examples include talc, mica, and clay. The content of the flake
particles in the particulate matter {B) may be 10% by volume, and is
preferably 20% by volume, more preferably 30% by volume.

The component (B} is incorporated into the coating agent of the
invention to have a pigment volume concentration of 10 to 90%,
preferably 20 to 80%, more preferably 25 to 70%. In the case of
attaching importance, in particular, to an improvement in the water
slipping-down property (contact angle), the pigment volume concentration

is preferably 55% or more. In the case of attaching
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5 repellent effect is not easily obtained. If the pigment volume
concentration of the component (B) is too large, the paint film is easily
cracked so that the waterproof performance and the antifouling
performance of the film and other physical properties thereof may become
insufficient. The pigment volume concéhtration of the component (B) in 10
the invention is the percentage by volume of the component (B) contained

ir&ﬁtﬂﬁog{&%i%f%@1iﬁﬂ§¥$%@:ﬁ’&k‘d%9*%f?é"k%%ﬁ%ﬁﬂk??é@)ﬁ@ oM fRemeanbility)

blended amounts of the binder and the component which constitute
the coatingnadentinig therfoventiors, a thartipgatenhatedvotherdhasrtiration is

compongnt 1%&5)’{858“%?;99 %” ingraanic cologpigment.or an Oraanic,
color pigment can be mixed with the above-rentioned Components as

lopghasrthematenrepel enireffeatand(the stheseftentdibasechafidiiet water
components are not damaged. The mixing of such a color pigment makes

it ESUBRE (e R filst e Blor iRl ofthE g alerttd aRIBRAS torpiume
apd.nake-seeNvaieri feRglisnd.neriormanss andothee RRIRIMARCES Ofsily

the formed paint film high. The average particle diameter of the color
pigiaeftds wsuatldesshthafr aterprecpraieripipercpmestdeddier hantifouling

PIIERLYRID6 GRNCRAANON i b%@glsaqfé%g pePaL0G, BARHLRE I Become

ention Is from 40 to 90%, preferably 45 to .Inthe 25 case 0
attashifigismpor@dnc eigmpatticulamto amiraptoveorenf ihtheorgtenent (B} in

slipping-down property (contact angle),.this pigment volume .
o e R b o OB O PEA R EGHE LH6 ST RRSCRI ) comtained
iMpofaNee;topRimpIey ement i1 she:saalalulisi(vatey anlicpesmealsility) the
or the antifouling performance, the pigment volume concentration is 30
prafardpr) fEegiRah 8bIRByPUMEMEnWARR FRTPASBME T VB onstitute

copeeREatign ke whole of the coating agent is set into such a range,
the advantageous effects of the invention can stably be obtained. The
pigment Visiuthe tovroeieratienpel thavaioleet thie edwting: sy éheiseheponent

p‘?ﬁﬁ?%"%‘g&%}é?éf‘% %cgpgea%vﬂ:oéeoﬁfrt%?gﬁ'%gguc!latgnm%é%ﬁlsg color pigment
can be mixed with the above-mentioned components as long as the water
repellent effect and the other effects based on the components are not
damaged. The mixing of such a color pigment makes it possible to adjust
the color tone of the coating agent to a desired tone, and make the water
repellent performance and other performances of the formed paint film
high. The average particle diameter of the color pigment is usually less
than 0.5 pm, preferably 0.4 pm or less.

The pigment volume concentration of the whole of the coating
agent of the invention is from 40 to 90%, preferably 45 to 80%. In the
case of attaching importance, in particular, to an improvement in the
water slipping-down property (contact angle), this pigment volume
concentration is preferably 60% or more. In the case of attaching
importance to an improvement in the sealability {water anti-permeability)
or the antifouling performance, the pigment volume concentration is

preferably less than 60% by volume. When the
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5 contained in the dry paint film, and is a value obtained by calculation
from the blended amounts of the binder and the particulate matter(s) that
constitute the coating agent, which may be a paint. Additionally, the
coating agent of the invention may contain a component which can be
used in an ordinary paint as long as the4 10 advantageous effects of the
invention are not remarkably damaged. Examples of the component

ing!%%}eelantl{l?i&lﬁemng rc@nﬁ%ﬂ%@%%iﬁ %Pﬂ)x%l i%ol%g%g J:%\é% | %%Qtisaset mito
wetting agent, a plasticizer, an antifreezing agent, a pH adjustor, a
praseivativenge, amtifundial agenten aitictdgafagentramnantibaeteribbly be

agent,.a djspersing.agent, an antifoaming agent, an 15 adsorbent, an )
OGRS, n T56 IR A VELERE R b RN e AU ine
ahsibers an-aptiadsanle ayd-a1cakalytihekoRtinORIpREHEhIG e matter(s)

invention can be produced by mixing components as described above
héRgeRedusy it auEuBRRAy I PRhe BphtPag et O PG MTE Nt Fakmtisdion
useSHMAIRlY, I8 FQRURE, 2 O AUilsingS oL FivILRNGINBRIING SUUAHERS; that
Examples of a substrate to which the agent can be applied include a
plastertib el zeplpatdod sgevoneisie) anaohara @pavcelain tile, a
fiber-blended,cement board, a cement calciym silicate board, a sla .
coment pe S BOa . £ RETR, R Ware o B no @
steshplaiesenavaiplastierplate. Thel 2msuiface dihthesepsitisteateeomay bethe
subjected to a surface treatment (for example, a sealer, a surfacer, a filler

oA VRS 880IR £ LEistrate O WA PRI PR alf €AY Torned agecd:

bezugedsWhen @ PripapsHeR emaineRler aligisHéacer fsnakied:ontathgary
surface of the substrate in the invention, the adhesiveness of the coating
3cragehtolrding e86bh 6rtetHESAESHEE PAPSHEIAAdaThRgHiTsezing agent,

F%@ﬁy@@%é&? Qd%%%@é%we%tgﬂnawaﬁagaﬁ%gm fg%ﬂm%geiggem, an

cert om Invading the substrate. In the hvention, the use of

primeibenakesit pessibledo dxdybitsiing wagentepelentpefformagreagbtite an

Co&?éisng‘ggnetr?tagg tggegL%\é%QéiP Q 1 gxl‘}/ LO(N%‘JQP %Séﬁ?e%?,dagic\:’r%gsﬁtr?ﬁ'relg agent,
an ultravioiet absorber, an antioxidant, and a catalyst. The coating
agent of the invention can be produced by mixing components as
described above homogeneously in a usual way.

The coating agent of the invention can be used mainly for coating
onto buildings or civil engineering structures. Examples of a substrate to
which the agent can be applied include a plasterboard, a plywood, a
concrete, a mortar, a porcelain tile, a fiber-blended cement board, a
cement calcium silicate board, a slag cement perlite board, an ALC board,
a siding board, an extruded board, a steel plate, and a plastic pilate. The
surface of these substrates may be subjected to a surface treatment (for
example, a sealer, a surfacer, a filler or a pate). Such a substrate on
which a paint film is already formed may be used.

When a primer such as a sealer or a surfacer is painted onto the

surface of the substrate in the invention, the adhesiveness of the coating

agent of the invention onto the substrate can be made high.
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.5 effect for waterproof performance and so on. A binder which can be

used in the primer may be selected from various binders such as
water-soluble resin, water-dispersible resin (resin emulsion),
solvent-soluble resin, non-solvent resin, and water non-dispersible resin;
binders each obtained by compoundingitwo or 10 more thereof; and

others. In the invention, water-soluble resin and/or water dispersible resin
stae preferred. These mayhave crosinking reaciity The o of g .
binder IS not par |c51§)r?yﬁmlf3e , and'may be "a one- mu&?orm ora
twedigithfarmBExampleg ohéheddndratdhelresine thateeaivhe tisedise of the
include vinyl acetate resin, vinyl chloride resin, epoxy 15 resin, silicone

reSHISE SRS RRtAn AT SR RIE IR SRS HEPEdft Aggiormance of the

flugrrgrgontainediresinianchermpaundedsesing 2GR MALR 8f Jve Orstable
more thereof. In the invention, the above-mentioned component (A)
aistfrott dempeteir oRI Deskrbereeds $eBinder in the primer. Itis

desired tomake the pigment,yqlume congentiation of the. 20 primer |owefom

than that of the coating agent of the invention. Specifically; it is desired to
setatheupigmeitrsolucie goncertratibndf theipr wetarsdaibertotdbousBOXs sin

or les referabg about ?O%J or less, more refirably al%ggltn 40‘V8c3n (2{ water

leS8JH & the’ ‘é?ﬁléhstov%Pu e CoNtentration f the" prinfét'is in“Stich &

range. ddpariageousspifetis garsbe-givensaiadhesivenasporbding two or
waterproof performance and others. The method for painting the primer
mEPHR BRAERIN 2RSBHETPhe I dibo dMEC TS Wkaliiier SpFaY atffiiy and/or

roller paigting.- efdptuRhy; Rajating. \Whea {be Primessis ascaler heRalingng

amount thereof is usually from about 0.05 to 0.3 kg/m2. When the agent

iszatifdter, 3t dotive Pt igraind imrtiersstisniatalljiidns abodt®y be

E\‘/’vag%‘rg!rg‘%%ie@i;?o‘%nat%? B%an%rﬂé?@&?p ie%ﬁ%?é%%ffﬂf?é/ Qﬁg%ﬁ%ﬁ%’r‘%@m

pecies thereof may be painted into'a multi-layered form.

Acharding tb¢he dad eniibid ¢he cphtingtage né siltheiindedttionite resin, epoxy
resin, silicone resin, acrylic resin, urethane resin, acrylic silicone resin,
and fluorine-contained resin, and compounded resins each made of two
or more thereof. In the invention, the above-mentioned component (A)
and/or component (A-1) can be used as the binder in the primer.

It is desired to make the pigment volume concentration of the
primer lower than that of the coating agent of the invention. Specifically,
it is desired to set the pigment volume concentration of the primer usually
to about 60% or less (preferably about 50% or less, more preferably about
40% or less). When the pigment volume concentration of the primer is in
such a range, advantageous effects can be given for adhesiveness,
waterproof performance and others.

The method for painting the primer may be a known method.
The method is, for example, spray painting, roiler painting, or brush

painting. When the primer is a sealer, the painting amount thereof is

usually from about 0.05 to 0.3 kg/m? When the agent is a surfacer,
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5 painted onto a substrate as described above, whereby a paint film
exhibiting excellent water repellent performance can be obtained.
Specifically, a paint film can be formed which has a contact angle with
water of 110 or more, preferably 120 or more, more preferably 130 or
more, even more preferably 140 or mare. The contact angle referred to 10
herein is a value of the isostatic contact angle measured with a'contact

angle meter. The method for painting the coating agent of the.invention
o i A Gt S PR BT o . Sieng BTG, Mbout
ralies paining NPrusk parting. Whebadaybyidingmederal isoaifdnore
with 15 the agent in an industry, the agent can be painted with a roll
coRESics herrebatey hetraimed Shies e b danETagdAtSr the invention

is good insweftahility to many.subsirates. repslience of theegantand: tion is

other defects are not easily generated at the time of the painting. The
paiatrantoumtiof thessdaiingtagent deshehvderiory whemhtiteb20agesiris film
p%ix t(laglitis appro erhatg]ﬁy sel%\cted in aifcr%)rdanc%with the kind ofbthe

coating allla nt, w ich mailv%éﬂé ggﬁ?, or %hep Sgaérenﬁ%cr%of? and'is U%B% §"/1 ed.

fremealinial 9,05 9 Kin2ad Ne:chatinglagintiofiihe mveniiant may devith
repeatedlﬁé)airgted on a single site. When the coating agent or paintis__
paifitét, the ViScO5it} HerdF EAAHE dpfropfidteFadittied 28 diuting”
the agentenpaiptavih-etenn the like e dilptienaies selastedidersgtto
the concentration of the coating agent usually into the range of about O to
260 o \iightahfte piHE e dafitig ag ISR e iile AeATI Isditéid theontact
agﬁ[%g}ésrgg%g_ordinarily at room temperature. The agent may be heated
and dried. 30 17 According to the painting of the coating agent of the
invention, Mezioust o Ven pesstpadtérnscatithe fgemed i satectpthenay be
kind of a tool for the painting or,the using method thereof. The painting
(obI EGH T L Ao o ESAAEIGC Rore ey SPAao S bl Toler
the=sutfage @&f brush painting. When a dry building material is coated with
the agent in an industry, the agent can be painted with a roll coater, a
flow coater or the like. Since the coating agent of the invention is good in
wettability to many substrates, repellence of the agent and other defects
are not easily generated at the time of the painting.

The paint amount of the coating agent of the invention when the
agent is painted is appropriately selected in accordance with the kind of
the coating agent, which may be a paint, or the usage thereof, and is
usually from about 0.05 to 0.5 kg/m2. The coating agent of the invention
may be repeatedly painted on a single site. When the coating agent or
paint is painted, the viscosity thereof can be appropriately adjusted by
diluting the agent or paint with water or the like. The dilution rate is
selected to set the concentration of the coating agent usually into the
range of about 0 to 20% by weight. After the coating agent of the

invention is painted, the agent is dried ordinarily at room temperature.

The agent may be heated and dried.
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5 which has an unevenness form selected from various forms. An
unevenness pattern may be formed by treating the paint surface with a
design roller, a brush, a comb, a spatula or the like until the coating
agent, which may be a paint or the like, is dried. Generally, when an
unevenness pattern is given to a paintifilm, stains tend to remain in the 10
concave portions of the paint film. However, in the paint film formed from

the coatlnfge ge t of theé?ventlon suc tains |nt|ts concave pt%tlon‘s;c n
easily be S 2% Sléjsalfgnf%é) ISR Wil HasHiHd’ more]‘]téfv'ladlen(fn

by avaynefinefeHawirgpaxamplesnroductien of(sealinghgrBiIaIR a tool
Raw materials were mixed and stirred in a usual waéln accordance with

edeh BFRARIASSRBWRG T RsdIc hRdsthasthy 2D%geinEnsaintd) wek in
P@Hé’%%@eFQefHF%S’{Ml@aé%'@%&%%@ﬁe‘}O'@Né cggﬁﬂ Lolter the surface of

multilayer-structural synthetic resin emulsion Outer layer: an acrylic resin
(Tgh#BC foon stituents: vebagss m‘@ﬂi”&c@*té@étﬁrﬂbufﬂymné{hlaeﬁﬁat@rﬁlbutyl An

acrﬁlate 2- ethp)&gjlhr:%xyrl1 ac aggzage ?nd m&tgactoggl%a\%glh?ggggé f irface with a

car oxyﬁ’lgrou containin monomers: 5 a silicone
resegiceonsiiitie nis bhestamettnayclatrigilixdaegr the like until the coating
octamethylcyclotetra5|onane and decamethylc:ﬁlopenta&ona ; ratio

ORI GNE O the HEX IRErEsRAB tHE ShedHEPresimiiSte CURBFRYY b a0

INREEIRYSI RN RRDAHE rRSHVEY to@%aﬁ@ﬂﬁﬂ‘fﬁeﬁiﬁi@sbdéﬁ/ﬁ 89 remain in the
methacrylate, n-butyl acrylate, and 2-ethylhexyl acrylate) 18 Ratio by

WERSHESELROTINES | fethi® Primnimayeflamyser. Sulidkomeartt gom pyrmed
weight F%ﬁélmaa{n{gt"%yc&&tstwcm@'m&fﬂ&yﬁ resiemulsion QUIRKIayer: ve

an acrylic resin (Tg: 4 constituents: t-butyl 5 methacrylate, n-butyl
metidonyiatenrebsilyl bendatey@iethylhexyl

Examples

The invention will be made more evident by way of the following
examples.

Production of Coating Agent (Paint):

Raw materials were mixed and stirred in a usual way in
accordance with each formulation shown in Table 1. Thus, coating
agents (paints) were produced. The used raw materials are as follows.
Resin 1: multilayer-structural synthetic resin emulsion

Quter layer: an acrylic resin (Tg: 45°C; constituents: t-butyl
methacrylate, n-butyl methacrylate, n-butyl acrylate, 2-ethylhexyl
acrylate and methacrylic acid; amount of carboxyl-group-containing
monomers: 5% by weight), and a silicone resin (constituents:
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane, and
decamethylcyclopentasiloxane); ratio by weight of the acrylic resin to the
silicone resin in the outer layer: 80/20

Inner layer: an acrylic resin {Tg: -50°C, constituents: n-butyl

methacrylate, n-butyl acrylate, and 2-ethylhexyl acrylate)
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acrylate, and methacrylic acid; amount of carboxyl-group-containing
monomers: 5% by weight), and a silicone resin (constituents:
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane, and
decamethylcyclopentasiloxane); ratio by weight of the acrylic resin to the
10 silicone resin in the outer layer: 8020 Inner layer: an acrylic resin (Tg:
-50C, constituents: n-butyl methacrylate, n-butyl acrylate, and
2-ethylhexyl acrylate), and a silicone_resin(constituents: )
hexamethy (%/%%%gl o%gatn%f%%aor}\le?ﬁé@g%§?eﬂﬁa%| o&lgiﬁla ,eghé 5/55
decametisdtyClopantasikoariey; watighby weight of the acrylic resin 15 to
the silicane resin in the inner layer: 80 / 20 Ratio by weight of the outer

a5 EP 1 ThEMHEAIA s LA BE 28 SR OGHe AE BB SBY Hidfyht Resin 3:

multilayercﬁ;@égt_q@e';}yngg?tigcr R eSiqrLIutes By el A AGRAIG 'e8iBu tyl
(Tg: 45C; constituents: t-butyl 20 methacrylate, n-butyl methacrylate,

nIBgEHesEdte, %Wex%eébﬂqﬁf@tﬁnd ﬁr@ﬁhﬁéryl&%@i@iﬁa_m@cﬁﬁ]@fh_exﬂ
ca o :0rauprContaning mOnamers:, kY Welgaland 8. o0 fesing
(constituents: hexamethylcyclotrisiloxane,octamethylcyclotétrasiloxane,
decametleyicychipehtasiloxeghd),andnd a silicone resin (constituents:
y-methacrylayloxypropyltrimethoxysilape); ratio by 25 weight of the acrylic
A G PR T @ R T 818 P TR0 S acryic
resia{dgthsMy chanstiianisandpubdtimethacndateoNthutybagndatasiand the
2-ethylhexyl acrylate), and a silicone resin (constituents:
h&RiRBMTAERIBtISoREHE, By 8tdhethyicyclotetrasiloxane,

decamethylpyclapepfasilgxapey@ndeesin (Tg: -50°C,  constituents: n-butyl

y-methacryloyloxypropyltrimethoxysilane); ratio by weight of the acrylic
resietis e stcondwexireier et rrerdayaitoig Ratrc tiflateightdf theilicone

Olij‘E:eSIi}ill? oexEStBt‘iE‘e?n'{‘sﬁ‘Er;'(%}’r?r'tﬁﬁ@ R SILEONENE 208 Y WEIIOL REM Y
. tilayer-structural synthetic resin emulsion

e, and decamethylcyclopentasiloxane); ratio by weight of the acrylic resin
to the silicone resin in the inner layer: 80/20

Ratio by weight of the outer layer to the inner layer: 45/55

Solid content: 50% by weight
Resin 3: multilayer-structural synthetic resin emulsion

Outer layer: an acrylic resin (Tg: 45°C; constituents: t-butyl
methacrylate, n-butyl methacrylate, n-butyl acrylate, 2-ethylhexyl
acrylate, and methacrylic acid; amount of carboxyl-group-containing
moenomers: 5% by weight}, and a silicone resin (constituents:
hexamethylcyclotristloxane,octamethylcyclotetrasiloxane,decamethyleyclo
pentasiloxane, and vy-methacryloyloxypropyltrimethoxysilane); ratio by
weight of the acrylic resin to the silicone resin in the outer layer: 92/8

Inner layer: an acrylic resin (Tg: -50°C, constituents: n-butyl
methacrylate, n-butyl acrylate, and 2-ethylhexyl acrylate), and a silicone

resin {constituents: hexamethylcyclotrisiloxane,
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. acrylate, and met

Outer layer: an acrylic resin (Tg: 45C; constituents: t-butyl methacrylate,
n-butyl methacrylate, n-butyl acrylate, 2-ethylhexyl acrylate, and
methacrylic acid; amount of carboxyl-group-containing 10 monomers: 5%
by weight), and a silicone resin (constituents: hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, and dedamethylcyclopentasiloxane); ratio
by weight of the acrylic resin to the silicone resin in the outer layer: 55/45

Inner layer: an acrylic re inag : -50C, constituents..n-butyl 15

e R e, T e P e
resim ¢coastiliendsybexprnethyteelofgsiaxaneatio by weight of the acrylic
octamethylcyclotetrasiloxane, and decamethylc%:lopentasionane); ratio

by g CFHE SRR AiE TR RS ST st the inner layer: 55/45
20 Ratio by.weightofithe uterdayaetadberinnendayaicARbor 36k s

content: 50% by weight Resin 5: multilayer-structural synthetic resin
emulsion StltdraanesnEncalryhy Maightrg: 45C; constituents: t-butyl

meihagrale, R methRgRRLE ey gy aiguAseyinexyl 25

acrylic acid; amount of carboxyl-group-containing
monomer§:is%r blaweig )l mevlay eresisilifgne 483 (constituentss: t-butyl

hexamethylc cIotrisi{fo ane, octamethylcyclotetrasiloxane,.and
R EIHREIE) Clop Bt AT T 5 RUAS by B of 0 aer gt hexs!
thednanetd ayaid7 Qa2 d Laate rtrbRIt by VeighiReBi & p-containing
multilayer-structural synthetic resin emulsion Outer layer: an acrylic resin

(TR EShstruentBY t- bl EHethaBYlate, G MelfallyldROTEBHgRtS:
agnylale Argiyihswikibasndate, and methasivic aeit: ARauRLef, and

carboxyl-group-containing monomers: 5% by weight)
decamethylcyclopentasiloxanej; ratio by weight of the acrylic resin to the

silicone resin in the outer layer: 55/45

Inner layver: an acrylic resin (Tg: -50°C, constituents: n-butyl
methacrylate, n-butyl acrylate, and 2-ethylhexyl acrylate), and a silicone
resin (constituents: hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, and decamethylcyclopentasiloxane}; ratio
by weight of the acrylic resin to the silicone resin in the inner layer:
55/45

Ratio by weight of the outer layer to the inner layer: 45/55

Solid content: 30% by weight
Resin 5: multilayer-structural synthetic resin emulsion

Outer layer: an acrylic resin (Tg: 45°C; constituents: t-butyl
methacrylate, n-butyl methacrylate, n-butyl acrylate, 2-ethylhexyl
acrylate, and methacrylic acid; amount of carboxyl-group-containing
monomers: 5% by weight)

Inner layer: a silicone resin (constituents:
hexamethylcyclotrisiloxane, octamethyicyclotetfasﬂoxane, and
decamethylcyclopentasiloxane)

Ratio by weight of the outer layer to the inner layer: 70/30
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Inner layer: an acrylic resin (Tg: -50C, constituents: n-butyl methacrylate,
n-butyl acrylate, and 2-ethylhexyl acrylate) Ratio by weight of the outer
layer to the inner layer: 50 / 50 10 Solid content: 50% by weight Resin 7:
acrylic resin emulsion (Tg: 12C; constituents: t-butyl methacrylate, n-butyl
methacrylate, n-butyl acrylate, 2-ethyliéxyl acrylate, and methacrylic
acid; solid content: 50% by weight Resin 8: crosslinking-reactive acrylic

resin emulsion (Tq: 20 C, i, constituents: methyl methacrylate, styrene,
2-ethylhexﬁ%10rgﬁgl%gfﬂdci:gg% (c)brfe“é%l q?%mide, and acrylic acid; crosslinking

agentndihydiazitds cadipatenselidearierit BO%n Rynmeight) Crosslinking
agent: epoxy-group-containing compound onh)égroxyalkane
polyglycidy e8P fficAstEifalteta: Sika howde PR Bartici vl
digmeter-1B.aM. ailnaksoratien: A0-Mi10Qg.mnrecifig gravwity: 2 ethylhexyl

Particulate matter 2: silica powder (average particle diameter: 4 Pm, oil
alssoyphion: 20MINedoyrEbecifieidgradiyoRt) Phrgetkashateis oslitaning

p%&e{;n(%\% rage gfq}g@_ﬁdﬁﬁmeter: 72 pm, oil 25 absorption: 10 mL/

100g, specific gravity: 2. articulate matter 4: talc (average particle
diameter: i pm]xitrabsorptionlid5mdin 100y, spetific gravityu2iys: n-butyl

Particulate matter 5: diatomaceous earth (avera article diameter: 9
AR RGP0 A 0y Sy B! S0y S0 alor prament
1: titaniunraxide{aveiggiecpariclugiamsierto gpxan &ilidfealmpyption:

13 mL/ 100g, specific ravigy: 4.2) Color pigment 2: Fast Yellow IOG
(average paHtIeCaiERAELeP 0. DYpiEi8it absorption: 40 mL/ 100g, specific

grRuiby 1.6) Waterirepelient: dipgiaysiloxape compound AspRERIADN (SOlidhty

content: 5 50% by weight)
methacrylate, n-butyl methacrylate, n-butyl acrylate, 2-ethylhexyl
acrylate, and methacrylic acid; solid content: 50% by weight
Resin 8: crosslinking-reactive acrylic resin emulsion (Tg: 20 °C,
constituents: methyl methacrylate, styrene, 2-ethylhexyl acrylate,
diacetone acrviamide, and acrylic acid; crosslinking agent: dihydrazide
adipate; solid content: 50% by weight)
Crosslinking agent: epoxy-group-containing compound
(polyhydroxyalkane po_iyglycidyl ether)
Particulate matter 1. silica powder (average particle diameter: 18 um, oil
absorption: 10 mL/100g, specific gravity: 2.7)
Particulate matter 2. silica powder (average particle diameter: 4 nm, oil
absorption: 10 mL/100g, specific gravity: 2.7)
Particulate matter 3: silica powder (average particle diameter: 72 pm, oil
absorption: 10 mL/ 100g, specific gravity: 2.7}
Particulate matter 4: talc (average pasticle diameter: 12 pm, oil
absorption: 35 ml/ 100g, specific gravity: 2.7}
Particulate matter 5: diatomaceous earth (average particle diameter: 9 jum,
oil absorption: 170 mL/100g, specific gravity: 2.3)

Color pigment 1: titanium oxide {average particle diameter: 0.2 jm, oil
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Film-forming auxiliary agent: 2,2,4-trimethyl- 1,3-pentanediol
monoisobutyrate Dispersing agent: polycarboxylic acid based dispersing
agent (solid content: 30% by weight) 10 Thickener: polyurethane based
thickener (solid content: 30% by weight) Antifoaming agent: silicone
based antifoaming agent (solid content::50% by weight) Test Examples 1
to 18: About Test Examples 1 to 18, tests were made by the following 15

methods: (1) Cantact Angle Measurement Anéﬁ]oxy resin based primer
(SRS Bdnd&iiRaiBh“0%s SR8 Yarme matter being applied

CQIIESPOAGiInGY to- theJORRWIRG WRSCHRIA NS SRIAYEHARteram.2 1im, oil
aluminum plate, 150 x 70 x 0.8 mm, to 20 give a paint amount of 0.1
khsPrarathéR e ré8tranparalaseddya lteperature of 23C and a
relaive NHpIner S0 (IheepAdiion BEGRIPTRSL .85 HANHA nten::
condition hereinafter) for 8 'hours. Thereafter, each of the water-based
paifits bbtaimgtithy the above-mentioned method was diluted with water

(on. he{da following the production thereof), 525 1o give.a paint .
MR PR 107 THE e TS was Gorat e B e Fpiayanediol
layesoigbrigypaiat amount of 0.2 kg/m2. The resultant was dried under

a standard condition for 14 days to prepare a test piece. Onto the paint

fil SRFFEBS RO TesPBEERETHopPEY 0 2966 O YERSTFES wagsR! (solid

Immediatelymafier hrgdipring, the contact angle was 30 measured with
a 22 CA-A type contact angle meter manufactured by Kyowa Interface

SABite T, Hlold MERIBITOF sk i&n Bt fenke epeEaIR Ay weight)

’ : ‘ o 0 . the.
o B A R .2 CRNARET RO (¥
piegenwiht)

Test Examples 1 to 18:

About Test Examples 1 to 18, tests were made by the following
methods:
(1} Contact Angle Measurcment

An epoxy resin based primer {pigment volume concentration: 0%,
the same matter being applied correspondingly to the following
description) was sprayed onto an aluminum plate, 150 x 70 x 0.8 mm, to
give a paint amount of 0.1 kg/m?, and then the resultant was dried at a
temperature of 23°C and a relative humidity of 50% (the condition being
referred fo as a standard condition hereinafter) for & hours. Thereafter,
each of the water-based paints obtained by the above-mentioned method
was diluted with water (on the day following the production thereof}, so as
to give a paint concentration of 10%. The diluted paint was sprayed onto
the primer layer to give a paint amount of 0.2 kg/m2. The resultant was
dried under a standard condition for 14 days to prepare a test piece.
Onto the paint fitm surface of this test piece was dropped 0.2 cc of
deionized water. Immediately after the dropping, the contact angle was

measured with a
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formed in the same way, and then the contact angle thereof was
measured. (2) Water slipping-down property An epoxy resin based primer
was sprayed onto an aluminum plate, 10 150 x 70 x 0.8 mm, to give a
paint amount of 0.1 kg/m2, and then the resultant was dried under a
standard condition for 8 hours. Thereafter, each of the water-based paints
obtained by the above-mentioned method' was diluted with water (on the

?%Aooll(%*mg thegrodu ction thereof), sa.as to%h arnt ntra lon
prr

Re diftited 55 ‘?N%’"s‘?s‘?ﬁré‘i*/ onto I 6tayer oaarve%eﬂce

paiat ameunt of 0.2 kg/m2. The resultant was dried under a standard
condition for 14 days to prepare a test piece. This test piece was inclined

at an anglEast 8Td&GrSEETroPR SE RIS BaPRiRIRE dabl tRScHP 8 Wstetioned
WS- ERRENMRYSIY digRRe dontehine PRl dime. sutiaga Rl the e ShRigsRe Alvas

this time, the following were observed with 20 the naked eye to evaluate
thettast pince: tHE Slippingidsiwh faté ofake. wﬁt@r@ﬁétﬂetsa dadtwiietitevas

orznot r%marnrqg traces of the water d{ﬁglet%h 8 Present e 1:]er éﬁgrﬁof was
rop

dropprng A%out a Criterion for the evaluation. a case where ets
slqnpadtﬁﬁtﬂm into a spherrcal form and no traces of the water droplets
arned is represented b a case where the 25 droplets slipped

nWr"i'lt(?Iésé 82198 ﬁB?f&ées of the water droplets hardly
remalnedArﬁ errepeniad bysddl paieasewrieis e droplstaniirRpathdawplate,

into a spherical form but traces of the water droplets remained is

repPEsentéd b &, B, d e iEewh e rhcreprtsodif-Aoksliprd oW iHie™ the
shhstisaldpumandiiaces Rt the gL ARIa 3028 WMAINEd ISThereafter,

represented by x. Each of the water-based paints obtained by the
alsewd-wiethiovedembdtsod wammrqtqmlnghbmt@la sbnvaimeendiod them thizod

ORGP, BT 1A SOGNEIDISIANRL] S TREIBBIE AL co o
to give a paint concentration of 10%. The diluted paint was sprayed onto
the primer layer to give a paint amount of 0.2 kg/m?2. The resultant was
dried under a standard condition for 14 days to prepare a test piece.
This test piece was inclined at an angle of 15 degrees from a horizontal
plane, and deionized water was continuously dropped onto the paint film
surface of the test piece. At this time, the following were observed with
the naked eye to evaluate the test piece: the slipping-down state of the
water droplets; and whether or not remaining traces of the water droplets
were present after the dropping. About a criterion for the evaluation, a
case where the droplets slipped down into a spherical form and no traces
of the water droplets remained is represented by “co”, a case where the
droplets slipped down into a spherical form and traces of the water
droplets hardly remained is represented by “O”, a case where the droplets
slipped down into a spherical form but traces of the water droplets
remained is represented by A, and a case where the droplets did not slip

down into a spherical form and traces of the water droplets
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- (3) Paintability Test An epoxy resin based primer was sprayed onto a slate

plate, 900 x 900 x 3 mm, to give a paint amount of 0.1 kg/m2, and then

the resultant was dried under a standard condition for 8 hours.

Thereafter, each of 10 the water-based paints was diluted with water (on

the day following the production thereaf), so as to give a paint

concentration of 10%. The diluted paint was sprayed onto the primer to
ve a aint amaount of E /m2, and then the surface state was

observe ébou?% cs?erlon the evaluation, a case where the cissing of

paint waskatseénts ntepiesentethhitsWhaatast héne theoeissingobned

paint was slightly seen is represented by "A", and  case where the,
GO B A I Cel o PP eiT by oty Wafap iner was

Regiatange d %ﬂént%%é?éﬂW&aﬁéa%mem@%ai@éﬁyadt%ﬂ%sﬂﬁiﬁde in
plate, 150 x 20 70 x 3 mm, to give a paint amount of 0.1 kg/m2, and then

tHEPesiREaWas dried under a standard condition for 8 hours.

Tt}sreg{;ﬁ% Hfsthe water-based paints was diluted with water (on the
day following the production thereof), so as to give a paint concentration

of 10%. The @mdmbmmedemWﬁmﬁmagmaa phite, 900 x

? g)f 0.2 25 /m2, and then the re?lélt? as, cureBd [1}] hqea}/gt tant
(gare 2185 1 pi 'Iah% nstap%%%nwé)s mm edinajfiL ot Water Tor

Zwa@wsmandntﬁ@n ihetedheﬁiveﬂﬁa&ﬁﬁathem&rﬁm evatuatediby, @ach of
lattice pattern cutting test accordln%to JIS K 5600-5-6. About a criterion

fOMtha GAIRAH6H, RAARES Wik A NG S re B FRECh bR AR delomaRs the
5% 3ireprassriad by, "0Q" 8 case whesa the ateaRflerk24rPostions The

was 5% or more and less than 15% is represented by "0", a case where
théilavies ofdbt peticnsayas P59 ShenBrEneid e &iuhAnEE06 gmount of 0.2

(r)r ﬁ%%”tggﬂﬂéﬁ’ an S\ﬁ?e?@e"‘é*ﬁ%{? De2LRQLI08t PREIONS VRS 3R for

ore is represente Heat and Cold Repeating Molisture
Resistangedest, a case where the cissing of paint was not seen is

represented by “O”, a case where the cissing of paint was slightly seen is
represented by “A”, and a case where the cissing of paint was clearly seen
is represented by “x” |
(4) Water Resistance Test

An epoxy resin based primer was sprayed onto a slate plate, 150 x
70 x 3 mm, to give a paint amount of 0.1 kg/m?, and then the resultant
was dried under a standard condition for 8 hours. Thereafter, each of
the water-based paints was diluted with water (on the day following the
production thereof], so as to give a paint concentration of 10%. The
diluted paint was sprayed onto the primer to give a paint amount of 0.2
kg/m?, and then the resultant was cured for 14 days to prepare a test
piece. This test piece was immersed in 50°C hot water for 24 hours, and
then the adhesiveness of the paint was evaluated by a lattice pattern
cutting test according to JIS K 5600-5-6. About a criterion for the
evaluation, a case where the area of lost portions was less than 5% is

represented by “OO0”, a case where the area of lost



10

15

20

25

30

An epoxy resin based primer was sprayed onto a slate plate, 150 x 70 x 3
mm, to give a paint amount of 0.1 kg/m2, and then the resultant was dried
under a standard condition for 8 hours. Thereafter, each of the
water-based paints was diluted with water (on the day following the 10
production thereof), so as to give a paiit concentration of 10%. The
diluted paint was sprayed onto the primer to give a paint amount of 0.2

iz 2 el fesulent e Ced (944 JRY5 0 PISPAIG A 95 case

est piece was immersed in water ours.

Immeciataly after trelismessitih dhedest Piece wiasreoolrl liksa 1Ban 35% is
thermostat, the temperature of which was kept at -20C, for 3 hours, and

thESPHESRE Shahothef i Prcastat isEctehfpRraturs IosivRRIRIGRE Kapa e or

SQGo 083 BRIIS I tig pPetation was repeated 10 times, and then left as it
was under a standard condition for about 1 hour. The state of the paint

filtriSueRicandas uB daevedivithvesare Hespathpehéeking the 20 degree

of genera&gg bnormalities.(cracking, blistering and, peeling). Abo&Jta
crtorion 1 S s e L e e AT ElAP R, 150>
géiteratednat ato szivepre seiite dalnyo 100 of Gakdcpyhere abadimalities werdtant

hardly generated is represented by "Q", a case where abngrmalities were
TR STt € BB e B o £ DR el S SARTRae o
25 weetmteraakablypgenerated isiapresamed e rxofoinyaley following the
Repellency Retaining Test An epoxy resin based primer was sprayed onto

arPERARHOR SREECCIEGR 76 X0.8HinT tBajvE sOpsRt Erimt Yt 6% The
k%m%eﬂ”gaﬁ?ﬁwﬁg deauiantwas griegdrindena dg!@@%%ﬁ?@%%ﬂﬁ?@ 0.2

hours. 30 25 Thereafter, each of the water-based paints was diluted with
wiiTidn #inel dagrfollowivgubieptodastivrthefeof) jsdasstéqgiveepgpaimt test

congeatratign of 1%, The diuted paint was soraed onta theimer o,

Iafljer to give a palntf dmount o1 . gFm%. hé résultant was dried Unde?

a standdidtblgondition fiee 1hdayssioprefare actestpiece. o thelpdinin  a

f”rtrlllgyxgggteat, the temperature of which was kept at -20°C, for 3 hours, and
then heated in another thermostat, the temperature of which was kept at
50°C, for 3 hours. This operation was repeated 10 times, and then left as
it was under a standard condition for about 1 hour. The state of the
paint film surface was observed with the naked eye by checking the
degree of generated abnormalities (cracking, blistering and peeling).
About a criterion for the evaluation, a case where abnormalities were not
generated at all is represented by “O0”, a case where abnormalities were
hardly generated is represented by “O”, a case where abnormalities were
partiaily generated is represented by “A”, and a case where abnormalities
were remarkably generated is represented by “x”.
{(6) Water Repellency Retaining Test

An epoxy resin based primer was sprayed onto an aluminum plate,

150 « 70 x 0.8 mm, to give a paint amount of 0.1 kg/m?2, and then the

resultant was dried under a standard condition for & hours.
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of this test piece was dropped 0.2 cc of deionized water. Immediately
after the dropping, the contact angle was measured with a CA-A type
contact angle meter manufactured by Kyowa Interface Science Co., Ltd.
Next, this test piece was immersed in 23C water for 3 hours, and 10 then
dried under a standard condition for 14iour. Thereafter, the contact angle
was measured in the same way. In this test, the test piece was evaluated

by ehedking the degregola/all fiomdhe L Lonah ANARIMAE: (on e

contact angre aﬁ e immersion In water. About a criterion for the
evialydtitowingageswhertithofalthweasdg ssdhamn @gﬂfeeip&ﬁltsconcentration
represented by "0" gacase where the f II wasg1 rees qQr mor

aS

68 5 10 BTt BHRISREFRYIAS SREa 4B WHEFe TSl ASS °

19,gegregsenmereis r@;@']@ﬁent@@l@)’reéuifﬁlf\mﬁ@Lﬂﬂlfﬁﬂﬁ@ﬁ&“@&mdmd
Test 7-1) Antifouling Performance Test 1 20 An epoxy resin based

ifieR G dfedamocansrRasIAde RISCT0 L3innhedgive Aipaitrtace
afypﬂ@tsot&tl a2, 2904hen the sesuliant wag dried updera sandaithiely

condition for 8 hours Thereatfter, each of the water-based paints was
dikfted With datepifon tﬁ@dammtmevmommtﬁem a0 fo type

give a paint concentration of.10%. 'If;hg dilut twas.spra do
thceoﬁlrlmeaflogglvegpam arr%ﬁ% 3 KoIm elgl% en ﬁleeges%?taﬁtﬂ%g

was CUred\?@ftlékﬁ@ysﬁopﬁéepaﬁeﬁtfﬁﬁiemedanTm@S@tﬁd@bﬂ/\[ﬁ&ours and
inclined at an angle of 15 degrees from a_ horizontal ane an then

O OBBING Sk UEES Gttt STHI clthmer BONY avalBiEFLey: the

sauee QntadBe RAIRL e 3028 iautrce.aldhedest meg@isTtlaettetﬁdOtegepmce
was left as it was for 15 minutes, and then water was caused to flow onto

thergraiptdine s fave crpkdng et fhnetsairittfienfalirfieaat igisivial veag tact
Oba%eweq W'tﬁéh%g}?{éeﬁ %ngteABfPéétrat%%teﬂﬂH&E%Hﬁ qyalyation. a §as6: a

Whe no spot wa: served’is 5 represented by "00", and a case where
spotseeierdonatkaloyabbsgovedh case where the fall was less than 5 degrees
is represented by “O”, and a case where the fall was 5 degrees or more
and less than 10 degrees is represented by “A”, and a case where the fall
was 10 degrees or more is represented by “x”
(7) Antifouling Performance Test
(7-1) Antifouling Performance Test 1
An epoxy resin based primer was sprayed onto a slate plate, 150 x
70 x 3 mm, to give a paint amount of 0.1 kg/m?, and then the resultant
was dried under a standard condition for 8 hours. Thereafter, each of
the water-based paints was diluted with water {on the day following the
production thereofl, so as to give a paint concentration of 10%. The
diluted paint was sprayed onto the primer to give a paint amount of 0.2
kg/m?, and then the resultant was cured for 14 days to prepare a test
piece. This test piece was inclined at an angle of 15 degrees from a
horizontal plane, and then a dropping pipette was used to drop 2 cc of a

commercially available soy sauce onto the paint film



10

20

25

30

is represented by "x". The evaluation was made at 4 ranks from "00"to
"X" (i.e., 00 > 0 > A > x). (7-2) Antifouling Performance Test 2 A test piece
was prepared in the same way as in the 10 above-mentioned antifouling
performance test 1, and this test piece was inclined at an angle of 15
degrees from a horizontal plane, and #fen a dropping pipette was used to
drop 2 cc of a 0.01% solution of a food color (Red 102) in water onto the
PRIk D SHrface.of fedest pipce. Tadest peraas{alasihas fantees,
minutes, and then water was caused to flow 15 onto the paint film surface.
Thacstétemﬁm:pm il senifacdlawthistdithe wasie¥aduatedidne. The state

ordance with the sa%e crlterlon |n the above-m ntl qeantlagu ling

S

3%5?1%@& e Cﬁ\n?tfo&]llﬁg Erfornian 36%5 IR Hest piedeWa

pr@i@@uedllertt&mnﬂ@rway asammﬁﬁ%m@wne%lm@aam@ulmemd is
performance test 1, and this test piece was inclined at an an le of 15

dEEPEBEREA Bholilont@lah e 2ahdthert S RBH Mkt fipe Lueksriged
drop. Qgs%@e nesciagly aygilable; plagt, oilanie Hﬁ%{ﬂk@'@%&ﬂrf%‘@” to

of the test piece e test piece was left as it was for 15 minutes, and

then the. réh%m@gmi‘aht%ll was removed with 25 a piece of dry gauze.

e fil face was with a piece of gauze into which a
nf()}[r I d%?ergiielrﬂi mf%’ég%r trated ’Y\'{Fgggstate of the paint film surface at this
time was avatusitepincaccerdanpeepittetheisameecrderion agdp thes in  the
above-mentigned ntIfO%lhnlg performance test 1. (7-4 %ntlfoul ff%
PEROHTENRUPESE4 3B 9P IRGRTPHREARES prdbared i hesskine Rissra¥as
in;theiabeve-mentioprdantifoulingeerfesmanca desbhtanglatiacktuibhen a
was rubbed onto the paint film surface of the test E|ece Thereatfter, the

SUHABERADIIEY With W toTROBLats P trie DRIt st atiend solor
time.wassyaluaied inaccoidance Wik Ihe 53me cHglonas ;e The test

piece was left as it was for 15 minutes, and then water was caused to flow

onto the paint film surface. The state of the paint film surface at this
time was evaluated in accordance with the same criterion as in the
above-mentioned antifouling performance test 1.
(7-3} Antifouling Performance Test 3

A test piece was prepared in the same way as in the
above-mentioned antifouling performance test 1, and this test piece was
inclined at an angle of 15 degrees from a horizontal plane, and then a.
dropping pipette was used to drop 2 cc of a commerciaily available plant
oil onto the paint film surface of the test piece. The test piece was left as
it was for 15 minutes, and then the remaining plant oil was removed with
a piece of dry gauze. Next, the paint film surface was wiped with a piece
of gauze into which a neutral detergent was infiltrated. The state of the
paint film surface at this tirmne was evaluated in accordance with the same
criterion as in the above-mentioned antifouling performance test 1.

(7-4} Antifouling Performance Test 4
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- kg/m2, and then

above-mentioned antifouling performance test 1. (8) Water Permeation
Test An epoxy resin based primer was sprayed onto a slate plate, 400 x
200 x 6 mm, to give a paint amount of 0.1 kg/m2, and then the resultant
10 was dried under a standard condition for 8 hours. Thereafter, each of
the water-based paints was diluted with/water (on the day following the
production thereof), so as to give a paint concentration of 10%. The
diluted pajnt was sprayed onto the primer to give a paint amount of 0.2

B ot SSUILART WAS EiHd o L4 05y 10 Frepart a test Ts
pigieevdFhe:peinmeatesd tifateingg i of the-cestdtant 4est piéteckasibber was
measured in accordance with the process described in JIS A 6909 7,13

- \WAREEB ePRiSatBh AR HEtnBHraR6 bt ARt RinHS the evATTERIEH éhe

casgberpdbeprmeaedwaler volumeamasiass tpam P @M lsisface at this

represented by "00", a case where the volume was 0.2 mL or more and 20
le 88 afias SelUS ishrisetEarBynge, yVidsaithSie FHIEHRIWS 05 the

ML mare-andhIess than hmids sepresenied iy 'A”, and a case where

the volume was 1 mL or more’is represented by "x". (9) Acceleration
Weéatetabifyrethiod Ans¢poxy resin based primer was sprayed onto an
aluminum plate, 25150 x 70 éO.S mm, to give a gﬁlint gmoupttof ) 0
kg/m2, an T the Telutantwid dfied Bhdsr 'stardald conaditdh o’r%O 8
haws. Thetgaftes, shach phihe waterrhaseol paiafswas dilutachwith watehant
(on the day following the production thereof), so as to give a paint

coFRR b BR0% SR AN S AP AL s Briyt Dntd epfifer dach of
giﬂeea\pa@é@m&&m?gﬂ{@f@a% kg dTRerestliaptas lied UngesRids the

standard condition for 14 days to prepare a test piece. This test piece was
exposedivantBarrdhnienemdidesiit acouisthtivmarsdtasieniny tddto. The

AN e SR e Sl e B R
appgandnece of tthenpdint fileulvasobservaded for 14 days to prepare a test
piece. The permeated water volume of the resultant test piece was
measured in accordance with the process described in JIS A 6909 7.13
“Water Permeation Test B method”. About a criterion for the evaluation,
a case where the permeated water volume was less than 0.2 mlL is
represented by “O0”, a case where the volume was 0.2 ml or more and
less than 0.5 mL is represented by “O”, a case where the volume was 0.5
ml or more and less than 1 mL is represented by “A”, and a case where
the volume was 1 mL or more is represented by “x”.
(9} Acceleration Weatherability Method
An epoxy resin based primer was sprayed onto an aluminum plate,
150 x 70 x 0.8 mm, to give a paint amount of 0.1 kg/m?2, and then the
resultant was dried under a standard condition for 8 hours. Thereafter,
each of the water-based paints was diluted with water (on the day
following the production thereof], so as to give a paint concentration of
10%. The diluted paint was sprayed onto the primer to give a paint

amount of 0.2 kg/m?2. The resultant was dried under a



with the naked eye. About a criterion for the evaluation, a case where no
abnormalities (such as cracking, peeling and blistering) were not observed
is represented by "c", and a case where one or more out of the
abnormalities were observed is represented by "X". After the exposure, 10
0.2 cc of deionized water was dropped dnto the paint film surface.
Immediately after the dropping, the contact angle was measured with a
Chzh hipg conack-angle melgrmanplastiied hyKywa Interface Science
Co., Ltd. Test Example 19: 15 The same tests (1) to (8) as described

above weThimatisstugitgpehevpaintafokest Erampleehinsaactot tHasigexyan

resin based primer and_using th int of Test Ex le 2 a
_ W%&g?? ratl ﬁe{%%;}r%/ %e% : '&rl;]ag%g}& rt[pquaf %\/%ather Meter

o
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fase pai‘rflvt? es ples esin based primer was
sprayediantoiasiatenplatdadhfed 29 TR MWintesgiee, A phjrfoadd0itafrs.

0.1 kg/m2, and the resultant was_dried under a standard condition for 8
ighatgred

hOHE THefSRREFihe A StEE TR APREAESTCR e BX AP B8
withawater tondheday fallovvingthe Reedpstion tbesaoltise, asdasgivare no

paint concentration of 10%. The diluted paint was painted onto the primer
withreosieditinfstragh Rsllerackinge RISAINE aM0 HtsrUEkgme Pk @bserved

resultant wa r'ec!3 r‘%,,ho & d Ebs%n W@t%rr-lga%gd 191%@ of Jesty
E%(Sarrﬁ%% %S:ev%vf%& V\}gs not éﬁutea%j v?/as paﬁwrﬁ%d onto the dried pair% with a ©
petaus rollErifentieecdalyséoliedviisg therpsedustidry ofthe pdint chfestposure,

Example 6), sp as to give a paint amount of,0.35 kg/m2. Immediately, a
desigrfol r,??ﬁéog‘ﬂ?r? ce Bt 30 Which 1iad %%e‘\)/fé%‘)ne@s? ifa: %]it%gr?oénu,r%e'
was mseekie forn e eneniespin dhemairisidace, Jberesfterdbered with a
resultant was cured for 14 days to prepare a test piece. About this test

piEde B IRTY HerfotRhaTRE & STRANEYE THATRS M fnEYSatfe ek AETs Haen oe

indhe abgve-mentioned antifouling performance tests 1 to 4. 5 Test
Examples 21:
Test Example 19:

The same tests (1) to (8) as described above were made, using the
paint of Test Example 4 instead of the epoxy resin based primer and
using the paint of Test Example 2 as a water-based paint.

Test Examples 20:

An epoxy resin based primer was sprayed onto a slate plate, 150 x
70 x 3 mm, to give a paint amount of 0.1 kg/m?, and the resultant was
dried under a standard condition for & hours. Thereafter, the
water-based paint of Test Example 6 was diluted with water (on the day
following the production thereof), so as to give a paint concentration of
10%. The diluted paint was painted onto the primer with a short-bristle
roller to give a paint amount of 0.1 kg/m?2. The resuitant was dried for 2
hours, and then the water-based paint of Test Exampie 6, which was not
dituted, was painted onto the dried paint with a porous roller (on the day
following the production of the paint of Test Example 6}, so as to give a
paint amount of 0.35 kg/m?2. Immediately, a design roller, the surface of

which had unevenness in a lattice form,



10

20

25

An epoxy resin based primer was sprayed onto a slate plate, 150 x 70 x 3
mm, to give a paint amount of 0.1 kg/m2, and the resultant was dried
under a standard condition for 8 hours. Thereafter, the water-based paint
of Test Example 17 was diluted with water (on the day 10 following the
production thereof), so as to give a pairit concentration of 10%. The
diluted paint was painted onto the primer with a short-bristle . roller to give

apaint ameupy 90,1 kgimenhResesultgt wag.dredfore nays, A, the

then the water-based paint of Test Example 17, which was not diluted,
mpammem@mechfmd Idaiteysitte ppepens rollest(pretite dahas this test
followm L,f?ductlo of the galp gf Test Exa gle 1@ SO as to give a

pglnt a’mo W%éjﬁ Mh2-amim %Sa%fv cfnS|gn roller tﬁe surface of © o

wﬁicjhaa@ﬂu@mm&e@ﬁda adatiesi fof perd@sdised tefosn unavenness in
the paint surface. Thereafter, the resultant was cured for 14 days to
HHEBRIGieck. About this test piece, antifouling performance tests

20 were made p.ih ?e%%@@%@ﬂéﬁ&ﬁ%é@p@@ﬁ@dﬁ%ﬁoﬂﬁ%%ﬁ{@uhm X
performance tests 1 to 4. Test Results: The test results are shown in

T’a79|e«sf3 Band.AtoABisata peint xanyplas oft8 13ksdrfesnExHmmplesidGahdvas
2ery goadsesiseie. 45 btained ingl ol ests. Tabled R e

Nwa@MNbNse) tbAintloN FeSt EtidrhpN 17 astidilutdéd Mikh water {on the day
following the production thereof}, so as to give a paint concentration of
10%. The diluted paint was painted onto the primer with a short-bristle
roller to give a paint amount of 0.1 kg/m2. The resultant was dried for 2
hours, and then the water-based paint of Test Example 17, which was not
diluted, was painted onto the dried paint with a porous roller {on the day
following the production of the paint of Test Example 17), so as to give a
paint amount of 0.35 kg/m2. Immediately, a design roller, the surface of
which had unevenness in a lattice form, was used to form unevenness in
the paint surface. Thereafter, the resultant was cured for 14 days to
prepare a test piece. About this test piece, antifouling performance tests
were made in the same manners as in the above-mentioned antifouling
performance tests 1 to 4.
Test Results:

The test. results are shown in Tables 3 and 4. About Test

Examples 1 to 13 and Test Examples 19 and 20, very good results were

obtained int all of the tests.

Takle 1
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1 A coating agent, comprising a synthetic resin emulsion (A}
wherein an acrylic resin of which the main monomer component is an
alkyl ester of (meth)acrylic acid, and a silicone resin of which the main
monomer component is a cyclic siloxane compound are mixed in emulsion
particles to set the ratio by weight of the former to the latter into the range
of 99/1 to 30/70, and

a particulate matter (B) having an average particle diameter of 0.5
to 500 pm and an oil absorption of 60 mL/100g or less, as essential
components,

wherein the particulate matter (B) has a pigment volume
concentration of 10 to 90%.

2. The coating agent according to claim 1, wherein the silicone
resin is present at least in a surface layer of the emulsion particles.

3. The coating agent according to claim 1, which comprises an
cuter layer wherein the acrylic resin and the silicone resin are mixed with
each other, and an inner layer comprising the acrylic resin.

4. The coating agent according to claim 3, wherein the synthetic
resin emulsion is a multilayer-structural synthetic resin emulsion (A-1)
wherein the glass transition temperature of the acrylic resin in the inner
layer is made lower than that of the acrylic resin in the outer layer.

5. The coating agent according to claim 1, wherein the particulate

matter (B) comprises flake particles.



uroxOuroo FL3~4"338 Whatis claimed is: 1 A coating agent,
comprising a synthetic resin emulsion (A) wherein an acrylic resin of
which the main monomer component is an 5 alkyl ester of (meth)acrylic
acid, and a silicone resin of which the fgain monomer component is a
cyclic siloxane compound are mixed in emulsion patrticles to set the ratio
by weight of the former to the latter into the range of 99/1 to 30/70, and a
particuldie MiatterBngavieg ancavedage Pasigteodianietbriof) 5 51 0o whole
500 pm and an oil absorption of 60 mL/ 100g or less, as essential
compbirdnbsiswvheiginahesdwticalate peateat(B) bASA EidHEnt volume
concentration of 10 to 90%. 2. The coating agent according to claim 1,
wherein the silicone 15 resin is present at least in a surface layer of the
emulsion particles. 3. The coating agent according to claim 1, which
comprises an outer layer wherein the acrylic resin and the silicone resin
are mixed with each other, and an inner layer comprising the acrylic resin.
4. The coating agent according to claim 3, wherein the synthetic 20 resin
emulsion is a multilayer-structural synthetic resin emulsion (A-1) wherein
the glass transition temperature of the acrylic resin in the inner layer is
made lower than that of the acrylic resin in the outer layer. 5. The coating
agent according to claim 1, wherein the particulate matter (B) comprises
flake particles. 25 39 6. The coating agent according to any one of claims
1-5, the whole of which has a pigment volume concentration of 40 to 90%.



