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1 DESCRI PTI ON COATI NG AGENT TECHNI CAL FIELD 5 The
present invention relates to a new coating agent. The
coati ng agent nmay be a water-based painting
conposition, a water-based ink conposition, or the
i ke. BACKGROUND ART 10 Hitherto, a water-repellent
pai nt has been known as a material for giving
wat er pr oof perfornmance, antifouling performnce and
so forth onto the surDESCRIPTEONuI | ding, or a civil
engi neering structure or the like, An exanple of the
ma?er-repe?lent paintcﬁgﬂéN§%$ﬁgNgbntainingpa
fluorine-contained resin. The surface of a paint film
made therefrom has 15 a high contact angle with
TWCHNICADGIBLBMal | contact area with water, thereby
repelling water to give waterproof performance,
ant i f olid myesqsdr fwrendiore raladess dof ar pAw rpatieg eagent. The
ears, de%ires of conversian from sol vent - based
PaTREED

Tt BF -HRELY - PAT RUALDE G908 T HietheR A -Pased
ihﬁ%dgﬁgéh . RAhBYSe Thus, this 20 matter is not

excepti onal ‘about water-repellent paints, either, and
many i nvestigati ons have been made for turning the
aints into water-based paints. For exanple,

BACKGRSYANBYRBO descri bes a wat er - based pai nt
wher ei.n._a ecific water-based. water repellent is .
ncor dorBrah T webSs eRea0BERY piRaRepddRim A pdjerar for
URhterpidolBLAbrRARES RABhENSDeHBRRhhBednid fokh onto
publi cati'on, water droplets may remain in the surface
toe surbacpaifret buflding, alrta oiwirengg @ringastrbeture pelthediteo An
sone degree., Wien the water droplets vaporize as_ ,
TREVPG of jthej swategrregellonit BYEEnds o2 t RAINL KOHByLRS &

e ared, . t.th - ' [ 0..the
ERFIEL Ry RY onPSGlBESER B i Bidbrsfom s
d haed icyatRd wMae Jille Wwaleh! ah8 $tseiA0 cortact Hisa R Nwater,

the paint is used, a desired water repellent o
therdhyr mapdbngayatemnt tobegiex hvbicrprbof Fpetfbrnanee, aphémling

RedyP BB AR S h { he passage of time. DI SOLOSRE.

OF THE, IrWM@%, desires of conversion from solvent-based paints to
water-based paints have been increasing in the field of paints. Thus, this
maftter 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.



PROBLEMS TO BE SOLVED BY THE I NVENTION I n |ight of

t he above-nenti oned problem the present invention

has been nade. Thus, an object of the invention is to
provide a coating agent making it possible to

restrain its water repellent effect fromfalling

when the coating agent, whi cf may be a paint or the

like, is stored or after a paint filmis nade

t f t [

85 240 B0 K Rey 108! | IR fomance may
probbe rexhibital. deurthernairt awheh e ghjiec Glmt eforidntthE Svater
have nmade eager investigations so as to find. out a
ciacllsgt affent mapitendaanged with the pagsagsnef ime.

conmponents, a synthetic resin emulsion wherein a
specific acrylic resin and a specific silicone resin
apesSa 3 NEthF ggeh 1Ry TIoN enul sion particles, and

a particulate matter having a specific average

- pRROBILIEME BOeBErSQhY ED $3ediHE ENOHNBE3Mr pt i on,

wherein the ment _ vol unme concentration of the

parti cuitatigh ﬁ@g t be hovcemepHpped pspRisHi ther Hf?@ént invention

Thus h ion h e C oxdln
fﬁérjss etansﬁleaéI e’r 8" 03’ %&o@fc}l ijngrecr:% i g g’é&(ftlde 4 Goating
CAHURE in®dKIfg ¢ at PYSMIBRE {oCrdsBBiM 18 rMAtSE %be(n‘é)m WhRL el 'ffblﬁ“?alhng
acrylic resin.of which the main nononer component
amhemlthy lcoatingrageitf wbécth mac byl 4 paadi o, tlai’ldilka is stored or
%fl cone re n.of which the main nonoper. conp

tef w&mt I18BRE LFFEBARY B 85 A7 £&8hih anefmﬂeélr:ah water

EE Qlltlteﬁer%&n‘?aﬁcetﬂgblﬁrgﬁ\)[é)an%%o {he érgjjﬁ;%ng ormer to

ter e of and a
part | cuhabRleratd eittiH) thf&a\bbj@t amh@\&gwaﬁt%rpa{évec hfade eager
dianeter of 0.5 to 500 umand an oil absorption of
govedtigationg ev 4eds, find wheraigeating pgenti odlliab econtains, as
matter (B as a pignment. vol unme, concentration of 10
R5Siol Fmanae R ot Rkt Haris: ROMIRion qUtbreRe o Specific
%@%ﬁ@gcﬁgeﬂd aaﬁfé%ﬁﬁé NGilhd P&k 'arrétx{lf}(%[deﬁft[th 8{1{]31' in
he" silicone resi'n is present at |eas
Ieaylﬂmo@lf phhiclesiubsd on pastidulateematior Ravdhies spemﬁc average
enbodi ment, there is provided the coating agent
dliaf,%q:]@sétﬁm@ﬁél&fld m|Sph01£@npnh @bsor@ﬁlomt*@helrealyeﬁhe pigment
n the a resi.n one resin.are
BTG hobruE ot b ah BRib A% e st ihh SRt aR rinee.
ﬁﬁﬁmaﬂﬂyﬁhénﬁ8§uﬁslﬁEﬁQ£Qkﬁg to a second aspect,
there is provided a coating agent,
_Accordmgly, in a first aspect, there is provided a coating agent,

comprising a synthetic resin emulsion (A)
wherein an acrylic resin of which the main monomer component is an
alkyl ester of fmeth) 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 um and an oil absorption of 60 mL/ 100g or less,



conprising a synthetic resin enul sion wherein an

acrylic resin of which the nmain nononer conponent is

an al kyl ester of (neth) acrylic acid, and a

silicone resin of which the main nononer conponent is

a cyclic siloxane conpound are m xed in enul sion
particles to set the ratio b wei ght of the forner

to the latter into the range of 99/1 to 30/70, the
coating agent conprising: a nultilayer-structura

S o | i ' (AL V] u

LT s bR B S0 e, R AR Gl ch B of
CORPDEeNE. im Lhe amkypliesiterthefe (raibyatddylhe coating, agent
and the silicone resin of which the main nononer
corpodiegttoi thetiinst aspyasiti wheidintbmeilommsagaid, isgrresent at least
m xed, .and an inner |ayer containing the acrylic
r%%?ﬁuQﬁCQMﬂyéﬁogﬂ@3WEP lﬁﬁﬁﬁﬂﬁﬁe%onponent is the

al kyl &gt @f ffer Qfﬁ%%ﬁirﬁ@@té" Lh%r@cfsdl'prmaE&' the _t&%aﬂhgségent
transition tenperature of "the acrylic resin in th

| iBElosb@YRrcinS Walth komgristham hatr dfyerhehaefiylthe acrylic
resin in the outer |layer; and a particulate matter
(Bpirhand thy silicaverage pamixedevithamehathes and a inger layer
500 um.and, an oi.l absorption of 60 nmL/10OQg or |ess,
2SOTRREHAE tBE 2cpdioBittht s, the particulate matter (B)

havi ng ' n ¥ CH

I one B b K R e e A P ting hgent
ageiprisingcd oggtictiereksin, embbien whdbeinpa taccydi@atesin of which
“matter (B) conprises flake particles. [In another .
ethi oalrite MonompRsy eomgoperivisdar alkel eyst iafg(mgidhtacrylic acid,

di scl osed herei.n, the. le of 4 which has a_pi Nt .1
TG e B R B o TS 5 B gp Rl bR hele) B Wyeric
| NENAE Rl pSudPatd RgixeaaRt cohildibg JaMenRki @Ns@xiiebidti by
an excellent water 5 repellent perfornmance even when
theighgelithd forsicartedhe dattar indmghe eanpe o/l Herdtd7 @,

the agent continues to keep.an initial water )
repel | dhe eIatog agrpl £OBHITHMNG RPrivbdkyeRstwrtigal synthetic

Accor di ngl- cecordin t Hat.i :
ST S ST O, R e B P HSDE Bl s o
CRRi chSTHRAIYIP en ORI AéN @é’mp@fiéintf Ly thenlkadvaniragle onMsth)acrylic
effects can be obtained for 10 water proof )
peid camvhtteesiliande aotinfafuvhivy the mhaimneeoemengogponent is the
forth. ..
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 um and an oil absbrption of 60 mL/100g or less, as essential
components, |

the particulate matter (B) having a pigment volume concentration

of 10 to 90%.



BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The best
node for carrying out the invention will be described
herei nafter. 15 The synthetic resin emulsion (A) in
the coating agent of the invention (referred to as
the "conponent (A)" hereinafter) is an emnul sion
wherein an acrylic resin orgginating froman al kyl
ester of (nmeth)acrylic acid, and a silicone resin
originating froma cyclic sil oxane conpound are

m xed in enul sion particles. The formof the acrylic
resi n Hhene ganbroligient.dhaee 1serioyided theecoagmsonesnt digglosed

BBk, SAGREE LA orliblabe Gy S B L ofifori el ARRY ificlos.

negusl'y mxed w eac r.
Pr ef er bl ahothdh @i diesit 2 th@eMd Nabvideey thaVévating agent
sea-island structure or the like, whereby they are
separdateeldhdreomtbacthadt lér . The acrylic resin
originating froman al kyl ester of (neth)acrylic 25
acid in the invention is an acrylic resin wherein the
al kyl ester of (neth)acrylic acid is a nmain nononer
conmponent (the anobunt of the nononer conponent is
- 30% or nore by weight, preferably 40% or nore by
wei ght, nore preferably 50% or nore by weight, even
nore preferably 70% or nore by wei ght of al
nononer s which constitute the acrylic 30 resin). 5
The silicone resin originating froma cyclic sil oxane
compound in the invention is a silicone resin wherein
the cyclic siloxane conmpound is a nain nononer
conmponent (the anobunt of the nonomer conponent is
50% or nore by weight, preferably 60% or nore by
wei ght, nore, 5 preferably 70% or nore by wei ght of
all nononers which constitute the silicone resin).
The ratio by weight of the acrylic resin to the
silicone resin in the conmponent (A) is usually from
99/1 to 30/70, preferably from97/3 to 40/60, nore
preferably from95/5 to 50/50. Wen the two
conmponents 10 are mi xed at such a ratio, a coating
agent can be obtained which has water repellent
performance; filmformability, cracking resistance,
and other various physical properties together. The
conponent (A) is a component for giving an excell ent
water repellent performance to a paint film nmade
fromthe coating agent of the
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15 invention. Additionally, the use of the conponent
(A) as a binder in the invention nakes it possible to
restrain the water repellent effect from being

i nacti vated when the coating agent is stored and
further keep an initial ma%er repel l ent effect over
a long period of tine after "a paint filmis nmade
fromthe agent. 20 In general, a coating agent, which
may be a water-based paint or the |ike, considerably
cont ai ns an anphi pat hi ¢ agent such as a surfactant.
Fhiss, had18 bignwed elubepeldehtragidalvfa® @ ®%i cone resin
is incorporated into the coating agent, the
ERPECPSPRTE EageENTENd s to hlnder the mater

repel l ent effect whic he mat re ent ori I

has. ﬁ"%\ COBHLE P e ree’ﬁgp?%h “yater
bﬁﬂﬁﬁ ttﬁﬁ toMed §br a long t

fé@dl e%?gégggg%gq%%%ﬁggé%alnt %m1n1n§de froﬂf?h%Pg e

Bﬂl&.ﬁ&rﬂﬂbﬁeh thbegcpassageued 1é koep andnitivdtwitee reyadlent effect

repellent effect may be damaged. On the ot her hand,

inha painpdienmads) thaeligad dccardinglferacrarding to the coating

d bed Ki
AETLI S Bt Rt SR, oL SRR Hherce con

§t§ﬂﬁ7| L %&}] oéﬁ@'?ﬁﬁh%waﬁkfﬁh%bﬁ{s whesstdaa 5o @btaﬁﬁed for
agent , . |c

be a water-based paint or the like
Wwaterpicor @érfﬁfmaﬁt@, raral patifoiulinkipenforsamaed @nfirsonfotthe
agent. The acrylic resin which constitutes the
conponent (A) is a 5 polyner of which the main

rylic acid.
PR Db OREagkE e TS AL PR L Fe i
COMPOnENt he¥ hibc firf & BRNGRE in¥déntNEL 888 Be/ described
‘Exanpl es of the alkyl ester of (nmeth)acrylic acid
heareinadernet hyl (meth)acryl ate, ethyI (nmeth)acryl ate,

i sopro yI (meth)acrylate, n-bu )ac | at e, '
i sobut @b@mﬂta‘c Fy$ia smuigiop. ik i n%ﬁ'e yigghe of the

TR R A B AR o o

Wiednin GRehEDyBE kBt @rigindagy Erobﬂ%!nh)lﬂ@l ybak eof @uﬂawkyhc

(meth)acryl ate, octadecyl (neth)acrylate, cyclohexyl
dobt ) dargiliatre, reshre nyiginatitghirasy §icaels Smnﬁaﬁmound are

th late. Th t of such | kyl. est
rép”c%enﬁ‘%%ea i @arselesi -1 dem o Uostoriranpgnd the
Whesplah sl B 217 BuiobhORY A it Aot BaPlipliely IEWGEL orfPhRy be
Prehe ikl meyf maﬂlogen&ﬁlsﬁj%rbiﬁe&ﬂﬁm@hteadﬁ adhér. Preferably,

mononers constituting the conponent
the form is a form that they have a sea-island structure or the like,
whereby they are separated from each other.

The acrylic resiﬁ origjnating.from an alkyl ester of (meth)acrylic
acid in the invention is an acrylic resin wherein thé' alkyl estef of
(meth)acrylic acid is a main monomer component (the amount of the
monomer component is 30% or inore 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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(A) : Exanples of the different nonomer |nclude 20
carboxyl gr oup- cont ai ni ng nonomners,

am no- gr oup- cont ai ni ng nononers, pyridine based
nmononer s, hydroxyl - group- cont ai ni ng nononers,
nitrile-group-containing noponers,

am de- gr oup- cont ai ni ng nonorer s,

. epoxy- group cont ai ni ng nonormer s,

carbo u -contalnln QYRS )
- a ¢ chc sﬂo ane com ound in
alkoxgé? o) @%6%F%n i g nmono é aronmm

tfon .-:Eha? sﬁéok@ G FRDKAErent tﬁd’@ﬁh@ sﬂ!@ﬁ@ﬁe E:om‘[sound isa
usua y fromO0.1 to 60% by weight, preferably from
flam neorilfeibyompoghtt (ther enpmerfcerfa@eymfoif@m@ @31119013@% is

wei ght of all the nmononers constitutin
%%ﬁp@ﬁ'efgw Av. Wight a ALY é(oo&ﬁ' EiiE aPR Rgieht, more

c’f‘%ﬂf I-BS tute the

R§ 65%?%@ Wt E e[P'he %I%E s%@?l%t oe% S%Cﬁp$0§ gglr e a
SREQRM G oup- contalnlng acryllc resin, the :

stability of the conponent (A) can be nade hi gh.

When ateorgiiauing weegtmﬁ/r@evathcarese@rt@éhwmlgqoaaﬁeﬁ@ in the

separatel )ggqgg to he §§$?1%ggé (%3@;8 gpﬁ%;cgb/Sto

ﬁﬁé}%{) %r?elgre rﬁ%@i?@/ﬁ Z\ Qo %I{E%@XVIW]:QE"JTPH& 568 ainpoRsnts

thacrylic acid,

& O afGheh ABhEB0C aacd;actuagw dgemnoah Ky obstieed which has

thereof, itaconic acid- and nonoal kyl esters thereof,
et f iepalént acﬁdrxaancmﬁﬁaffnwabw,eﬁ%ackﬂ%rréﬁ}ﬁtw@e ‘and

"t hese exanp] es, particula referred are one or
QFBF%VH%@F%E B RAPRERSH fo é@g

$d and nmethacrylic

aci.d. goﬁ%@p@ &f tc%?nﬂfglent for giving an excellent water
carboxy gro p- contai ni ng nononmer is usually fromO0.1

ePedPh putfomiglie, to prpzfver Abh ynédofoth Bh¢ co2@8g byent of the
wei ght of all the nononers constituting the

mwmmrentf\ddtkylonaﬁé tdiel nepAk ﬂi‘%§PWPPﬂe¥‘hé‘\ c%?@&ﬁ%ﬁ?r in the

bt b
_@V?@%hgllélg%g%%{isgi eﬁ% %& 81111 %ﬁgrdgéﬂg gre%e %ﬁ“é Effect from

%&QQ%V%%@%% kREIddBnA eag%ﬁetlmék@ﬂéal &ﬁc[ irgithex &eep an
OCt

yl cycl . otetrasil oxane, and
il aeareitey kép&]e@p@ﬁba’soizma@g Weerd of tiote afteyeipaint film is
si | oxane conpound is polynerized, it is allowable to

_IugéeﬁvﬂﬁﬂW%agﬂﬁaloxane conpound a.branched sil oxane

ise o BaierE SR GRIF, SRS B Ve tBeflpaint or
fti@f cbh§asrHxR Hahﬁeéns bﬂ&aﬁbﬁ@éﬂ‘iﬂda’gﬂﬁt sQop@sRcsTCtant.
Thus, when a water repellent such as a silicone resin is incorporated into
the coating agent, thé 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
passége 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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- faldntthe veatey renelieas pA

- iperiapyhtere

be a sil ane conpound having in the nol ecul e thereof
one or nore al koxyl groups. For exanple, the
follow ng silane coupling agent can be used:

t et ranmet-hoxysi | ane, nethyltri methoxysil ane,

di met hyl di met hoxysi | ane, - vi nyl net hyl di met hoxysi | ane,

~y-(meth) acryl oyl oxypropyl t 6 met hoxysi |l ane, 25 or

3- mer capt opr opyl tri net hoxysi | ane. When the cyclic
si l.oxane conpound isﬁpolynerized, the silicone resin
€

mRabee Sefernel WReh rgerpting asent,
t'h b ' h. | il :
‘?fﬁ%@% ﬁw%erﬁﬁ@g&g%gggwﬁp RS ERY gg,%mﬁocgg&%}da paint

age is grvén fromt

M-S YPRIE tm +RAIBERf 1 | m properties such as water
resi stance. The average nol ecular 30 8 weight of the

si | i conge rasylic i esirsuahich 100800Wes nthee coprmivenabldy is a

50000 or. nore. The conponent (A) in_the jnventi i S ..
PRLEMEE 8| whigh skt Piein CoOPgament diils g‘é‘ﬂr\ﬁﬁ?feﬁ’ﬂ-‘? Jacrylic

VEREr 81D R CopET e
G IR AR IR plsp o 8 CREBE IS shY PofbBnent

WHBSEMiftdlenk §88hoinlr af Siebbatey| ageimplest detiaymnallgil asster of

particles. The conponent. (A) I's in particular
(preahprcaplicy aaidnihtiudey enetbyt (oteth)arrydatat rahylk (medh)acrylate,

S b D BB B ot

the resin.enul si.on I 8 et r
GREPdi et acégfaf?’i clf—r egilnﬁgg%)%&g% | ?Scd(ﬁﬁr é%i?ﬁl)g(rzrglate’l
ARRH Whith)8agtute! hesthylargl aneimaayidtay sctyt empth)aenytpte,
the -acrylic resin, and further the glass transition
deybenatth)serdhtd, hdoderw | (methpadrilatey OR@deare(metyaprylate,
being made l.ower than that qf the acrylic resi
ReRsIver ATV E By eﬁﬁe?ﬁ as(n'{eﬁ%ac%g% on benzyl
k) ei nafter). [ -39 (ch&h lic
el B B onlion, B SR os S NS Tlepleh & (mnjacrtic

24 3k nAfhaab@O% Gt efort epekiediit, ppefefabiyrdnee. 40 to 99.9% by
Furthernore, paint film perfornmances such as cracking

weighs tanueptsderably frate SRitgP2-THeby weiehtos eRergHt Pryerably
he outer_ | r to. .the i.nner |ayer is,.usk f

iRl 6 S0 oy R ot Bronsir s st T g chgonent

(Xne conponent (A-1) can be obtained by, for exanple,

a method of synthesizing the acrylic resin .
const iExdrhpigst he bfiner thayer &iffeemil si omonomer include

pol yneri zation, and then synthesizing the acrylic
qag B PRyl graUBTONEBingn g BXIPMETEn ST HYP CREIB g monomers,

plyarl'}/cﬁlrle bybgsnc}& Singgngzcr)xle srre ri %%éﬂ@-g%e&ﬁ{%%%m MOnoMmers,

nitrile-group-containing monomers, amide-group-containing monomers,

epoxy-group-containing monomers, carbonyl-group-containing monomers,

alkoxysﬂy1~group—containjng monomers, and aromatic monomers. The

;use amount of such a monomer is 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 comp-onent {A). '
When a carboxyl-group-containing monomer, out of the

above-mentioned examples, is copolymerized with the alkyl ester to
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"(A-l) may contain, as the resin constituting the

inner layer, a silicone 25 resin as described above.

~ When the inner layer contains the silicone resin,

t he cracking resistance and ot hers can be made hi gh.

The glass transition tenperature (referred to as the -
"Tg" hereinafter) of the agrylic resin constituting

the inner |ayer is usually set into the range of -60

to 20C (prefer 0._10C). e_Tg of
eenaa?/a Gl Ty o Bt perRert inaral MO of the
gonéé{]te a:%l'iﬁ el hRRCh Whed hﬁcb 8dl feactive bbﬁhh a
nge, above- nentloned advantageous effects
@aa:rn;osﬁagfqu;b@ chparaield. adfel Tg fhe thmlimennvimensg @ha‘smal
val ue obt ai ned by use of Fox's calculatlng for%y
Wm@ﬁe%@m%ﬁ%%lm(tﬂ\)becﬁm%cﬁg gan be mmproved. Examiples of

r gr ou ai.nin t
R PO PSR TR i PR RO df iy
eg&&l !:Mom%ea%l&tl%ﬁf@c abd Hﬁém&alw &6y hereddiabigh acid
y blendi ng a conpound reactive with a carboxyl
aiduposedayheeteys ttherej vnd Theard h@(gqiv@nb gaoppalkylhesters
surface of the paint filmis decreas nd the wat er

thespaft arled thaee ¢RERIAS P@E’P?’H@ﬂﬁePF F’ifﬁ ¢, 0f€ or more
d. Thi .
8 AT L 8 oL

CabBRRL i fec @t alting MbrRRAKYisOiQuHlly REmaRilriodi0ne by weight,
group, an oxazollne group, and other groups. In the

prefenblyoioma0 Seac2 0% dycamebtiof 2Hake meonemespERptgt g the:
is particularly preferred. Exanples of the reactive
ving an epoxy group 15 include ethyl ene

| | | i o C
g YCOlmgl UGl e S NS e PEbYLAKLET W YRl obiained by

P H%ﬁigl enecy@ipc @ﬂoﬁh@ y&irgydbundt hetxamgplesendl the cyclic
pol ygl ycidyl ether, diglycerol polygly0|d¥61ether
pbixpgkycer o bomp@h;n@ yC | d yxpcl@p‘lp er, dheFaree cyclotrisiloxane,

ponegC|d et@gBFmg %@%Yi 8§$%§§% 1080@%? &ﬁhﬂylé%hmn

%\I?éhgﬁ c%;%he%%xgﬁg B ou%{aJisSpe&mal $i RO 1BwRMLY W8 fuse 4

honopo or copol ymer) made from an
ERaxy - gildd4peC Odéttrapahﬁg aonbreerchedy silsmnbe Qﬂsla@bunﬁ]e an
bl end anobunt of such a conpound is Hﬁal

1
albomqaatﬁt eorbyowedgcm the, LEEePRBISG ¥ CORITNS op ﬁmeﬂzan‘m

r ht f 100 art &?é k B

Siraeatob no L apbne i ol AR ERl FEBRMong ey
ﬁMﬁl@tco odSd H%@ﬁllgaﬁx DRI e hdtebgte oPERE alkoxyl
than the conponent (A) may be used together with the
£OUPENeRbr example, the following silane coupling agent can be used:
tetramethoxysilane, methyltrimethoxysilane, dimethyldimethoxysilane,
vinylmethyldimethoxysilane, v-{meth)acryloyloxypropyltrimethoxysilane,
or 3-mercaptopropyltrimethoxysilane. When the cyclic siloxane
compound is polymerized, the silicone resin and the acrylic resin can be
chemically bonded to each other by using such an alkoxysilane

rcompound together. Thus, an advantage is given from the viewpoint of

paint film properties such as water resistance. The average molecular
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(A). Exanples of this binder include synthetic resin
emul si ons other than the conponent (A), and various
wat er - sol ubl e resins. These may have crosslinking -
teactivity. Exanples of the resins which can be used

30 include cellulose, polyvinyl alcohol, vinyl 10

acetate resin, alkyd resin,8vinyl chl ori de resin,
epoxy resin, silicone resin, acrylic resin, urethane

resjin,_acryl.silicone.resin.a uQrine- '

veshhor SiliGins S if ESHALPIR9R0 S h i GREEEIF S0000 or

%ﬁﬁgeof. Wien the conponent (A) and the binder other
an the conponent (A) are used 5 together in the )

i NvVentifNco@poh &R @Y émeht ihventineis prefrehblym synthetic resin

performance over tinme, and other_advantageous :

ehflsttrs wharein aharbay eraeenione dABHEF T4t peagtligqRg resin are

component (A) to the pinder,.other. t;
AP By Gt I UBFT GRABRLe EPE T500r o0 e Perably” ©
L{%’@E{E a | erk0 @137 Bartibicker Mehedf co@bdribrive(ghts in
% N ﬁ%&kcgge ofeusing?'gg thg bi nder other than the
SAHpankenprdfdably aa crodslaynkistychaat tsywehejntiger @¢mulsion
resin enul sion, physical properties such '

! as. wat er .
(el Sharrse Ged aBAYS-FSHORGAperpHF FEMSe SBdn gone Tesin are

i npr.oved. The rossl i nkji.ng 11 on.in.thi
EPREoTrRG: el e SonPnariasphoftat bt an outer layer
&ﬁ%‘é&i AN DASAE 08in 4 118X aiHebRe résif eFBniatd oAttDéach other,
hydroxyl 15 group and an isocyanate group, a carbonyl
gidup andralaydreanmhisigg ding, acrylic aeHiox yqncb fatheniae glass
metallic ion, an epoxy group and .an_arino group, . an 4.
tepesiliog rietpearals Yo igr Sﬂﬁ,matﬂ?eelﬁ”o”s?i} ) 3?)6‘%1%5“
lzél‘ér?% gira?all% :%Eet of R %cryqlcc %slgxg %: th@' RHer MI"J{referred_to as the

e ‘group, -a car group and oxazol i ne,
Qhrokexy fi-h Y h&eitiFeer). ThEheh @il donkpdrgnt ¢act) iiv ased, more -
enmul si on may: 20 be an enul si on nade, of enul si on
pardrkablysadventhizein s efedsstdm biengptainsdcebeipt ater repellent
exenplified_here is caused, or an_.enul sion e of _ -
R pAAFRERoTE, GURt! A GETORTVE Wh 5 Crecking
Gl LNk ageife nieN thera el B9 Hcighd AOtHLGdrVByer to
%ﬁ%%%%%ﬁ§&$g?in e%ﬁ?%&bnT%E Jged?§théﬂglend rati o of
fheeneerRERe Rt Wsthlly dréhi 80 A0Ite20/80,sprabshblbirgmf F@FHO0 to
about 95/5 to 20/80, 25 nore desirably from about

- 370 to 30/70 in terns of solid weight. In the

i nventjon, the above-mentioned . ' :

car DXy (BRGR FRai AU BRGURESC By o ample, & method of

s&%‘llgééikiﬂ | ik LEAGH Y@siﬁ%ﬂrﬁ%{thﬁng a$ik Ningw | 151@N bg adnlision
Se together. "The coating agent of the invention -

- Solinernstcel aid Itiieh hgnthesizing 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 si]icone_
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 ffom 20 to 100°C (preferably 30 to 90°C). When
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30 conponent (A) as an essential conponent but also a
particulate matter 11 (B) having an average particle
diameter of 0.5 to 500 Timand an oil absorption of

60 m./ 100y or less (referred to as the conponent (B)
herei nafter) as an essential conmponent. This

conmponent (B) is blended wth the other corrponent(s)
to have a pignent volune concentration of 5 10 to

90% B t nd, of the fofo) e

Rotint snif St B RlesaS FOFRRAT Foh, U HBBreontioned
. i F AEbi0heEd BRI TY in fiid MvedBoS is a

a\%}}%ﬁ&\%?e gr%g C%?gse%gfntgct t he pai nt ’lf‘}%l m the

vaRH asthiride®y ubd ef Bokk lvaradiatheg fedeilamal | . Thus, an
excel l ent water repellent effect can be obtai ned. 10
The aVélnfargéhpa(FQmEPIeereﬁ AN ERRLaERS 1 SAEURYbREMP- E‘%‘}tammg

fer abI es.fro

B B T By RE s  lt
%gé e BURL %\Ql%hf&%ﬂitﬁzcéﬁl %eaﬂetderhlgﬁ E}hblﬂﬁﬁﬂ@%éﬁﬁpound

? I's out of this range, a sufficient water

régadlel with a gebbaylingrong sepanateletiwreyitbbt Fha @dhCSIVCHCSS of
Specifically, if the average pac{t 15 |anete d
thhovitap BCHE R 157 B FArBRt (8 o REH Tootand® an
ur f econes _t oo C at t dl’}ﬂ &
ﬂfs‘ aﬁf STHPIDE P Oermaa\(’)/ﬂer aglger %g?t%lgs'%c{] o ng{“é I's to?ﬁI ©a

ound thdvingli bhd Cot tmbee f RirBHohaE groupgukelettddedrom a
oritributing “to an inprovement in the water

caﬂﬁmfhimrdb @@lufxnoraramp@xymeu@vmg@]ncbmtgr@ue, dna RERELIne

-of the conponent (B)_is. ohtained % ervation
sy

i th
g2 AR PERTSSIBISe| B2 (RS ATy & Fomponn aﬁiawng

o Sahey o e PRRM ARy AR T 0 Bs the

d' a”e%%l 1thesehe ﬁfﬁﬂ:ﬁhheﬁomlpbandl hgvinfge an epoxy group
di strlbutlon of -the dianeters (on the basis

imeIntier ethiylerive ghenol i @lgb@}dylm@eéi |P0é5ff»'§JaY lspe o%b’%‘?l firéYCldyl

conponent_ (B) Js 5p r

R LoRsy beli e SiBgrY Pare uTy By RE EE60, Meia
HESS o1 ﬂc%rolkl&%ﬁ?&ﬁgln@tﬂer Q@%l}’c%rcglﬂo ydidh@ dtBEE olylycerol
["ar g I spersing agent becones necessary
PoByllf SRAT s@hthe diefpenant pdlBylycifiyus ethdre walybrydroxyalkane
repel l ent effect is hindered. The oil  absorpti 5
pehigleridilt atthett bynd spsbHel @P%&q‘%’éd §then| s poesides,

ISR 05, 18, ) B A <
ﬂoﬂmé‘ﬂ%%ﬂgepf of PApdS-At R1a0Rt tfim an  epoxy-group- conte;mng
monomer may also be used. The l;lend amount of such a compound is
usually from 0.1 to 50 pa_rte by weight, preferably from 0.3 to 20 parts by 7
weight for 100 parts by weight of resin solids in the component (A)

In the invention, the compenent (A} is used as a binder. A binder

other than the component (A) may be used together with the component

o (A). Examples of | this binder include 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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About the conmponent (B) in the invention, the
material thereof is not particularly limted as |ong
as the above-nentioned physical properties are
satisfied. Thus, various particulate matters can be
used. 5 Exanples of the material include heavy"

cal ci um carbonate, kaolin, ¥ ay, potter's clay,
china clay, talc, barite powder, bariun1su|fate

bari um carbo sjum .car bonat e
S HEE oS LAYy BT Ry BF B < e Ry Glicone resin

t h f d -
ISP AP CaL Rt i b

Ife@,hﬁsw ,conpRStcOResins ithhéa df0twook, meid rth@resﬁndWhen the
rubbl e or crushed stone, mica and siliceous shal e
amiporsmi sk canrhither kindhe odber ﬂaﬁa tb@t@é@igpftﬁn (A) re wsed

porcel ain crushed matters cer

grsde T 7 HhR AV TRIYE AT PR SIS %{f’e?%‘%‘%ﬁ%’%’ém‘i

g@lfﬂi pjhasg(;jﬂh% pécﬁf%g%a%éa%n@ﬁ&,ﬂts %ﬁ' BS at@mgedrattes $lend

each o taine by coat | g the surface of any one of

AaiRSES it &d:mpoﬁmt @oltorthaghind&r bther Hbai rthe riomyponenidA) is

or nore particulate matters haV|n dlff%ﬁsnt 70
sl pgfeomanhaug] @5/ tn@P AP0 apreiaral Bt %Y 10rg 30/
npone The particulate natter (B) is

lﬁrt@T%‘F Is9ﬂﬁ%gffel%lbqﬁerl cal. The particulate matter

prefery iﬁbdh% &Rut ﬁ‘sﬁngr%%@'bu&%rtdtﬁble&;aﬂ f6d angpbaent (A),
particle need particles, irregul arly-shaped

. Pardsstihkig- lfda&kl@e panhtheatices:sin eotigipn 2phywealspriepeftees such

particles. Specific exanpl es of the flake partlcl Th
U WaEr rqsmg:e%mﬁ@gfq%%@f?%@cen?% edﬁ&PT&F"é@ €

The cqntent_of .the.fl gke etic
FRFOE Gomeieny 1o py e, PREh AR Ak synihetic  resin
AR eE5AR ¥ r@é’c{‘i&)’bb{&ldlﬁﬁs foﬁ%&@nﬁﬂ&faﬁétﬂhbﬁlafﬁﬂ%&f&a hydroxyl

vol unme. The conponent (B) is incorporated into the
goabiagl agastcyahatderodp,5 canhemyl emumalh@@ehﬁdfﬁ@wup’ .
vol ume concentration qf 10 to 90%

refer 20 to
BO3EDODY EroprRerRd Apmytallc eta,n 7?5%/613??9’ PP S B Yarkiho! Goup,
at t ?D%{E\'@ | npo ({ %2&8”130 @f)o Qrdfp and a hydrazide

wat € ﬁplng down property

apt acéarﬁ&g}' ?roubh&lcp lagtfﬁﬁbdﬂﬂhdmgrcﬁxpn eecdrbakylogrouipsand
pre erably 59 nore. In the case of attaching_ 30

dwzelinerpor alknsesilyd @mupﬁp rBve ﬁmﬁﬁhnhnﬁﬂéagfé‘éq sBL§ipy may
(water anti-pernea it or the antlfo i
%@F’or‘?ﬁ%‘ﬂﬂé@n trﬁgg‘f)' rrﬁﬂ%/ 15gPu RET SR SRt Fal o%i gosslinking

RLeker abl éé(e i dABre> éo/&epﬁ 5O lob 18- erhfilb e nld@MBMémulsion

Vol une - conc rat on of the component (B) Is too
ﬁe[f@ﬂcles @r&%ﬂ&hg—ﬁéa«:\m&e fwith 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
tog'eth‘ei“. _
The coating agent of the invention contains not only the

comfponent (A) as an essential component but also a particulate matter
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5 repellent effect is not easily obtained. If the

pi gnent vol une concentration of the conponent (B) is
too large, the paint filmis easily cracked so that

t he wat er proof performance and the antifouling

per formance of the filmand other physical properties
t hereof may beconme insuffitlent. The pignment vol une

concentration of the conponent (B) in 10 the

invention is th tage by vol f .
EiprAL By ESH FFHGAE BRERE 61 palonbOP) P afigon o

' L t al [ At f t
il RO seab o . chapie e
koRstdrtd @s dihess@aid dragaidnt. | Mhisheorhpueait (B),isablended

particul ate matter other than the conponent 15 (B),
Wih @cantbice, coarpirramtFand diaye| dPighgherelvere sanerygeaiiq of
col or pigment _can. be m.xed with the ove- gent i oned

B riBonBis Bk THng'aE MheliaPumPopgReNPbrt B Grbg @
e A L R ol R e peint
flassiThes, twhatwusér didpetsadopitatiotte pdint fidme olad cogtact area
agent to a desired tone, and nmake the water 20 '
thepevite rmanbe fropdearseealhn Totshean seedlispiarties repelicns effect
forﬁgd Fai'n& film high. The average particle
FaRePRI@BEdt he col or pigment is usually less than

0.5 Iz/y, Ql'{r@lfa%'ea Ltide 4ihiee@r of @88 cotiBoREAMER)! preferably
vol une concenttation of the whole of the.coating

1agest fedmt hetd MoENLinONmaef poferdBlt dra3092 for @08 r jadnl, ymore
45 to 80% In the 25 case of attaching inportance, :
nrefeablyi &ormrd teoSQArvmipr By e @beraget Rartigks gliameter of the

| i ppi ng- : t tact Led - thi s Qi
orme dab ot SR et S PR S P eentent
JdMorEBiRe0k ALl BGHIPILIAIARA! t §PEaHEALANS AP r@%m@nﬁmm}e
e

In the sealability (water anti-perneability) or t
datnetearudfi thg qenpararanBeis tdeelapgeytbatpaiml filme surface becomes

concentration is 30 preferably less than 60% b .
top| ¢anESe \RveHiathwater nﬁ}ygﬁ%‘fﬁdevé?%%‘zmco g raa‘(ﬁ%? pirticle
.he ole of t (] IS L0
amst et savah oS s bk S b B S ibuting
5t | ¥nPRvesRhai Rethc Tgepi RNENY PeuiereorcenThat hwitage -
of the whole of the coating agent is the percentage, '
faytiviel dimenagér bhehevsotmpooent B) papbiasutthbe ahservatios)wsh a

"contajned in the dry paint film and is.a.value -~ .
%%Fﬁé@%leefapaﬂ%%/mgwp% Pha V@f%% aégﬂaﬁ{‘; Igeguring

HUROR6E B UG PSRBT by g
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 lesé,
preferably 40 mL/100g of 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 necesséiry to disperse the component (B). ' Thus, the water
repellent effect is hindered. The oil absorption 1s a value obtajned 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
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Addi tionally, the coating agent ‘of the invention may
contain a conponent which can be used in an ordinary
paint as long as the 10 advantageous effects of the

i nvention are not renmarkably danaged. Exanples of the.
conponent include a thickener, a filmform ng
auxiliary agent, a |levelinkagent, a wetting agent,

- a plasticizer, an antifreezing agent, a pH adjustor,

res [v |ve ntlfun agent, an anti-alga ~
p g E ' Qﬁﬁ?%%B ﬁ%kﬂﬁégéhF ga di spersi ng aggnt
a” amAé&&%%&ﬂﬁepeﬁ@ﬁé AISQIDAND, (BB ALESBIFhEcof is

a fiber, a water a crosslinking agent, an

bt 1 gatkielbirlyabiseitedr ,asaroagt kexidtanabo@ntheativatdl physical
The coating agent of the invention can be produced
mmmgrq:@mﬁﬁ@nt has, vedses |P@é‘deTa168?/éﬂaﬁefS can be used.

e a usu coatln n
e S o
d%&ér% NS, OhifikY Hayendid)edrifddp %ae&ct BEA&m ExaER, ebarium
of a substrate to -“which the agent can be applled
tarbbugie, a miasistnioacaboaapd,yvwbcy g@ovwciencr epd, aduminum
nortar, a porcelain tile, a_fiber-blended cenent
shoidea Osherepramnlesi thrfeo IMeate TRIG eraodr sglled Mikage

TSR B SEREE ool M5 08RO, RaBhe) R0 e

IRl €ilicd Neindd rabiase cfﬁsﬂeaeﬁgné URsdd ah8sii@bubshale, and

'subj ected to a surface treatnent (for exanple, a

@eahed , matiens f doeeof; aahd | petteryr oa pacelain Soutshgd matters,

substrate on which a paint filmis already for

9mb<‘e cpadied wiRdiers, lesrerushiech maiterssEsie Yr Sy Matters,
rfacer. is .nt ed

ST BLILS; %}%tshc Eil%(\)/e%n%.\'f)d H&%ﬂéﬁ?ﬁ%@fi\%ﬁ%@% e?ch %btamed

165088tk thalnAReH of0dnyt bt bMURRAE nttaBtior téleriagbstr at e
can be made high. ‘15" Furthernore; it is possible to

r est r dnrntheaheentont tweo bi k@olfemﬂ:rtlt?h@t@ m%ﬁt@’é haVlng different
certainly. fron1|nvad|ng t trat

IR PEHICI RENHELT oo s O8otar aiBE JRGEtyBy The
ﬁa%ﬂ%ﬁﬂtp 'ntlattt‘%}e g#ﬁg refe‘f‘gﬁl ll?tﬂ:t SIZ@I%E‘I ar. naﬂfée :Qrfhchh‘e@ce matter

coating a e I nvention stably for a long term

Iﬁﬁﬂxﬂbwﬁcﬂn&hﬂa|%génﬁﬁﬁe@%wﬁﬂbsmaﬁa@pgun& gﬁﬂﬁdkman&&dh'
and so on. A binder which can be used. in the priner

prayicles, sdfregtbaly- ﬁbﬁpe@arp@'@@e@» ndisks speptigles or  other
wat er -sol ybl e resin, r di s rsﬁphl e :
%PEP%‘H‘%’H BT - SRl T ERPT BB TRk Epout of
MBLET 1e§‘%£‘c19'd§ Si Rl T&% MayPi NYRY 808RGR of the flake
talne y conpou ing two or 10 nore thereof; and
;fgrﬁeres. il thé hewrtiouene i mattendBemespobebll 0% by volanni_:é amd is
preferably 20% by Vblume, 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 angie), the pigment volume concentration

is preferably 55% or more. In the case of attaching
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wat er dispersible resin is/are preferred. These nmay

have crosslinking reactivity. The form of the binder

is not particularly limted, and nay be a one-liquid

formor a two-liquid form Exanples of the kind of

the resin that can be used include vinyl acetate

resin, vinyl chloride resin?3epoxy 15 resin, silicone

resin, acrylic resin, urethane resin, acrylic

Silicone resin and fluor LN -1
ihfe 7 RO L 6 P nﬁfﬁty f‘gantg?%pt Srptafsabiity)

4N é%l@ eaﬁ@%@tﬂhgoﬁerﬂ)ﬁﬁaﬁwvﬁl&%ﬁéﬁl@ﬁ? o oh@HR O&Q{Hen@fé)tlon is

and/ or conpon can be used as the binder in

piegerpblymeless | this dﬁ.%r ég twlomie t hE pﬂhgnﬁ‘.ngmvnt unelume

concentration of the 20 priner |ower than th%;
eameeniationg chgdwt cempménr niRints ér0 wpali B o4t went jvpater

is desir o.set the ume e n
el kel a8 gt " BaBhOrEDiactS) oS IEE DA B
&ﬂﬁghn%‘i)f’éh%f ﬂfeséomﬁgﬁ@np rBf & ad Yar@@otﬂe 4% filin is easily
l ess). Wen the pignent volune concentratlon of the ~
@ocket bs ithat stieh wateapgef advﬁmm@ge@ugnéfﬂbctsuﬁéhuhng“
be gi ven for_ adhesiveness, at er pr 0of perfornag

REvEPTEIaRGese! thﬁ@@e%%&ﬂwrp%ﬁrl REGPEHE s FPFTRf MAK PRRe™me

_ 183}1ﬁ0 cnehngt Ipligmp g? r\{?ﬁhﬁg q:oln%gn{rgﬁoﬁ %?'I’HL\ %OIM\W%}TL (B) in

thiEnPEM (IBH 151, thAp&Rehelge E)heolﬂﬁlhélbf g @amymeﬂtneq eohtained
is wusually fron1about 0.05to 0.3 fmg/nﬂ When t he

iagent dirg meisufifmcemd $0 algaluchebisdn |bﬁgcﬁﬁ®1@ﬁpn from the
thereof is usuaIIy fromabout, 0.3 to n2. . About
hiﬁ@dﬁ iBRAUDTS fHfy thsnRingls anéﬁﬂ% shwepnra ewpisiy parptitute
ggpg éggr speci es thereof may be painted into a
y d form According to the invention, the
Coat i ng ageveatiohhe panRAllaRNmaster thead tHaad tlncomponent
substrate as described above, whereby a paint film

(B%thbldmangalex@eImerﬁam@Pelorr@ﬂmemérw qéepf%%ﬁ@]@rda&ment
flcaII palnt fi

b bt |
o R hES ALRUHEtorig S PH ™ Rt ar e o £bavater
r%?eﬁa{teeff@tftem ahk YorheP e@fecf@ 'b%.sec{"?)hetﬂg @I):%b@ﬁ!:ﬂtslé& not

nore, even nore preferably 140 or nore.
dendgel. angl eitiagef sadhtaocdlOr bigoednt makes ﬂajoaelbtff td ddiust
i sostatic contact angle nmeasured with a contact -

thagiotomomer of W%ﬂ&ﬁg%rtop%ﬁﬁﬁlirﬁb t9rife 20GaRAkg the water
%gﬁﬂt o{ag}fglferja%ﬂ%im I ?gthr%};?ggormam%%% Eﬁ‘a FciqgiedTBSmt film

palnti ng

‘high. The average particle diameter of the color pigment is usually less

than 0.5 pm, preferably 0.4 m 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 improirement 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 seaizibility (water anti-permeability)
or the antifouliﬁg performance, the pigment volume concentration is

preferably less than 60% by volume. When the
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pai nting, or brush painting. Wien a dry building
material is coated with 15 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 vvettglbﬁjlity to many substrates,
repel l ence of the agent and other defects are not
easily generated at the time of the painting. The

Ia%iﬂ%ht PR O cdfatsRabi A% REBRIoIhetBBtIhRWERAE Mset into

en the 20 agent is painted is appropriately
seiheat ethgen the calvdanegeonist eiféedie dithe wiventihe coaistaigy be
agent, which may be a paint, or the usage_ thereof, .
alrigined. dhaAiggrent SRILEBS GPRECTHEARN Of Ehg ghRiE offis coating

coat i.ng agent of the i.nventi ' Y .
SR Lt SHET e B TR B Wi coBd REAR RO matterte
Rt RtncliSinPBI HeE palihie fikh S 6adll fsya i€ obt£a8d 18y calculation
appropriately adjusted by 25 diluting the agent or
fpannthevil¢ddedhtmouats phthd binsler find thiclpartionlatematies(s) that
sel ected. to set the conc_egt ration of. the coating

QEEHEuiEhs PFUPEEASCPheVRICHTRRY §F 238t 0 to 20% by

wei ght . hg ¢ I: t t knventl OR, kS
pai nt gfﬁ%éééﬂééeﬁ}e igggglﬁge%%%r@d(ffﬁﬁa}ei P?eg;tl B%&o%{r%& @Oﬁéun &
it UkBich Dag agelkedty ba bedihaty gdndrsetbng3@s the

17 According to the painting of the coating agent of
adventageensi oficcteapf dlis imendione sse paet aemarkaplypdamaged.

ornmed b el ecting the kind . a tool or. the e
BREIEAG AP TR TR CHSREar orB el iasy
. a) o ,
P SRECE gl 5 688 fg Seenl K pRIGAPLF 3 gllieting agent
ApHUAGveRITe & presévasiet cat athtifungal waenoum hotirslga Agent, an

unevenness pattern nmay be formed by treating the
puibncterialf #genhi toh ASPERSINgNEBIY efD FUHIQAIRING, &85RH, 2N

' t ul the |lik til _t ' R o1 -
TRt SpchedrOgte; R whlS FRRHLAY ¢ BREhoudl) Sne,

A IHASHEANGE S0t ! 8N ahBioidéeR, bBdaaPaitlysti | Mhe coating
stains tend to remain in the 10 concave portions of
ddeat pafi nhef irdventidoweaer bei prodiecedaibyt nfixing foopmpahents as
fromthe coating agent of the invention, such stains
dgscribed @hRTaReMISEREPHHE IR 3NV - be r enoved.

EXANDIGR. cqbink'Sad VAN e Qyihdidn Bin FRAGIL R0 6P Bbating
by way of &5 oF Trow ng ‘exanples. Production of

deRBIHuIRAGEH il R@inBindering 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 plate. 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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Raw materials were.m xed and stirred in a usual way

in accordance with each formul ati on shown in Table

1. Thus, coating 20 agents (paints) were produced.

The used raw materials are as follows. Resin 1:

nul tilayer-structural synthetic resin emulsion Quter

| ayer: an acrylic resin (Tg:” 45C, constituents:

t-butyl nmethacrylate, n-butyl methacrylate, n-butyl
AL Rh6re, 2 & PYLEEYo rcdtiaih dRePbEl tHBUIRACKYI the outside
aci d; amount of carboxyl -group-containing 25 .

deprzdnigT &omb Mvaylinge itghtspbsamde.a Isi thec onenties the use of the

(constituents: _hexanethy]cyclotrisil %xane,
RIEnSHBakAsdYy @P%@@eﬂé&‘?’ff&%’éﬁé? vigtgr repellent performance of the
decanet hyl c opentasi | o ' t L ght _: t
SRR s RO SRR AR HADE) fon Babfe U0 g o Sblc

dfR¥Efor wteAobNperiohaNeEs add s8®hy! i ¢ resin (Tg: -50C,
constituents: n-butyl 30 nethacryl ate, n-butyl

acryl at dindardwRicht tan frexysedatr fhapeima8magape gelggted from
wej ght, of the quter |ayer the inner | ayer.: . 45/55 .
vag1oug ‘%Bﬁ?l'esrﬁ‘%‘g?lsé%“ﬁ\}e%é‘?lﬁﬁ?fe FeSU3 wzg’..er—dls ersible resin (resin
ei%llltsidrﬁ}/ersbﬁ}e'h]lf—%{)ﬂ.{’rﬁla_ Syé}hg,_et ?%&_Eéaoﬂfé?lte%éﬁ,on LMt Ehyater

ayer. 'an acrylic resin (1g: constituents:

- dorPuisPersiblemeédiac mihaém, eaclbuhthiriee! baceythpbanding two or

n-butyl acrylate, 2-ethylhexyl acrylate, and
myetch Heergdf; carek ptheranoimthe finventhuk yWalgr Gop1ids feainn pag/ or

nmononers: 5% by weight), apd a, silJcone resin o
RBhErRES. PRI IR bt 1A Fofifenave crosslinking
a&&@.h YRk 6t 1RShihA¥ AR nofPlrticularly limited, and may b
1‘geca thillL cycl opent asill oxane?? ?ati%l-%lglyv\feningeht ag;‘ {nﬁg ©
aaongligaid 6simot a theliqgdid foiin. c Bxamdss nf the kivel dutherresin
| ayer: 80/20 I nner layer: an acrylic resin (Tg: -50C,
thehsent bemssd inckdeyyinyhacefats yeste iyl sldgde resin, epoxy
acrylate, and.2-ethyl hexyl acrylate),. and. a si.lj :
o e e R e e o RNt Pl B P Aot SR Fesin,

Lt Bkl enehiabeticas, | xPBomPoudded resins each made of two
decanet hyl cycl opent asi |l oxane); ratio by weight of the

cacmpké cheesif.n Inl Bhe dntdrgic, | theoaleoveesentipned lwemipoment (A)
| ayer: 80/20 Ratio by weight of the outer |ayer to
OF SREIPUNEDE (A- 1) spB de ugad 26 Ef&ﬁ]‘{;lé!ﬁ’ﬁf 15 5o B ght

res' N 13 s Tl haYetaatd vt tgrig{nem Volithé ?Q%l?:%i&{s}éﬁon of the

enmul si on | ayer: an a iCc resin
ranst Idwenhsn bWk Yhe caftin@hbast of thkdnveéntivn.y| Specifically,

met hacryl ate, n-butyl acrylate, 2-ethyl hexyl
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 rahge, advantageous effects can be | given for adhesiveness,
waterproof performance é.nd others. |

The method for painting the primer may be a known method.
The method is, for example, spray painting, roller 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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acrylate, and nethacrylic acid; anmount of

car boxyl - group-contai ni ng nononers: 5% by wei ght),

and a silicone resin (constituents:

hexamnet hyl cycl otri si | oxane,

octamet hyl cycl ot et rasi | oxang; decanethyl cyclo
pent asi | oxane, and S

y- nEthacrononxypropyItrlnethoxyS|Iane) ratio hy 25
tWB i (119 allt@irAGh¥doE i ashal fothabsid 0.60062 kghinh. i About
the outer layer: 92/8 Inner layer: an acrylic resin
thF gprinBpConlyo ook $RADIKSS thﬁffﬁbf,lmy heephiaded af dwo or more

buty | at th | at d
e

' hexarmﬁ%g% tgt &Jesﬂv%ﬁﬂﬂﬁ’ tl":r)’eo C(]_vgting agent of the invention is

oct anet | ot etrasi | oxane,

;ﬁa@ﬁt@ﬂebiﬁ’é Cy Céwditﬁfﬁtas hoxameribadd above, whereby a paint film
met hacryl onypropyltr|nethoxy5|lane) ratio b

ax@u@hngofeXtﬁﬂérac rWAter repsdient t BCHAEMANES ceMe PEsiO gtﬁ‘lﬁed

92/8 Ratjo b of L h ter
Tt e
Vpa\’teil\%&" qﬁb ReShBré pl%ﬁ&lrébiyal@(ﬁ"‘ &t sk U bdire PHRREBIVC130° or
resin emul sion Qiter layér: an acrylic resin (Tg
Abfs, evenshoteuprdfaiably 40y lor metehadhy| @indactnadggle yeferred to
nethacrylate n- butyl acrylate, 2-ethyl hex

I
‘ lmijﬁlgm Hta vaém@ ofdhe a%qs}ml% cggqu:t aé}%%ﬁ@ea@prg d with a contact

ca box I-group contai ning 10 nononers: 5% by wei ght),
7T'i cone resin (constituents:

hexa”@ﬂ&ﬂn@ﬂ%@f&r'pﬂlﬁﬁﬁgmﬁe coating agent of the invention may be

" oct anet hyl cycl ot etrasi | oxane, and

ad émanet mydthpd| offtwet asithokdneYor catinplhysmaly ghainghet eller

acrylic resin to the silicong res in the outer
RaARERg, GLputh RRABLNE,y dyheLf dg'x 433% gtfripkty. coageghwith

tﬁgnf’ﬁtentt qg%an@g%?%ﬁ}h %ﬁe&ﬂ?%@yﬂzﬁh%d Gﬂ@luéyxjoll coater, a-

ate acrylate), and a silicone
RS LoateE 0RShé likent Sindaakan®htiyl egeh0bf it inoxatien is good in
oct amet hyl cycl ot etrasi | oxane, and
v tabibityh{d agmimp@hsta@ﬁesox@ﬁ‘él)ﬂm? af itae aggnivapgrther defects

t he acrgjlc resin,to.the s%g%éone resin in the inner

JrE gt casy gome fﬁe%‘iﬂbew RSt %e outer | ayer
to themyn §1‘ht|a§1¥§l5nt @ﬁ%coaﬁ% g§€r9cnéieﬂie inYBYeibN when the

wei ght Resin 5: multilayer-structural synthetic resin
Heuk 34 pairdetids dppyrepriatly aekeytddeinr escardéiige wAGCthe kind of
constituents: t-butyl nethacrylate, n-butyl

thet ¢epating agent, rwiyghymayche |2 Painty ogt g H%@@ﬂ thereof, and is

usually from about 0.05 to 0.5 kg/m?. 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 aﬁpropriately 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 O 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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25 acrylate, and nethacrylic acid; anount of

car boxyl - group-contai ni ng nononers: 5% by wei ght)

Inner layer: a silicone resin (constituents:

hexanet hyl cycl ot ri si | oxane,

oct anet hyl cycl ot etrasi | oxa and

decanet hyl cycl opent asi | oxane) 30 Rati o by wei ght of

the outer layer to the inner layer: 70/30 20 Solid

cont enfccoRf%eby Wi Paintﬁﬁg,s b tRe doutihi| ek -Gt thucCinveation,
synthetic reS|n ermul sion Quter layer: an acrylic

VaeRius dﬂcgrenﬁSﬁ pelaasts tareht dormed by selechipgihe ﬂw@pé,a tool

n- butyl methacrylate, n butyl cr et h xyl .
for sle _\,ﬂa&%féng 8h aﬁﬁé%%%m geot aﬁ@ﬁ‘ﬁtpaa?ﬁng 1061 tsed in
ar hox ro t ai r '

t L5 case/ls Xlg? g}&lﬁglgf ?}I ;ﬂ:lrgg% ggﬁ&o qsgasgi%%éﬁ q}ﬂll&eﬂggarface of
WAt iHadeRhS undveshyds fIBhhaeltal erom- bafiylis forms. An

acrylate, and 2-ethyl hexyl acrylate) Ratio by weight
luievbhaeem&upettetraymy e fpt;g_aedrme{crqagylgrthemlgg surfgce with a

Solld c q%ig O@bq%ﬁggq ht Reéiprﬁanﬁkgl T S|noatmg
a@hp Be bé."tp\é.li.nﬂrs} Qﬁg rlﬂieatlg drfbdbub@ne@&!}y | V@fl@n an

exy acrylate and nethacrylic. acid; solid
mﬁﬁbss batehy ivgivehttoRe pamtBfilne eisils tdﬂdn'g)- renagini inethe
acrylic resin emulsion (Tg: 20 C, 15 constituents:
qeechyd mmroyltaeepm@t;frlene Howexdsy [ elog| p%}eF yilEy frmed

dlac tone yl am de nd.acrylic acid; cr i.nki
Y 58S 4200 pRnfige! AR s RS lY Pcave
hgﬂg)cgﬁre%§ﬁ4( bBkERRvAgEeNt :  epoxy- group- cont ai ni ng

conpoun yhydr oxyal kane pol yglyci dyl ether) 20
Partlculate matter 1: silica powder (average particle

~dianmeter: 18 pm oil absorption: 10 nL/ 100g,

Exseplesc gravity: 2.7) Particulate matter 2: silica
poudety PHRL BRI L€ L fadl AESLIAh Y wBllof the following

absorp Specific grav ty

Baktpieyl ate matter 3: S|I|ca powder (average particle
di aneter: 72 pm oil 25 absorption: 10 ni/ 100g,
Bpduction of Cauting Agen? (Paatt i cuI ate matter 4: talc

(average particle dianmeter: m_..0i |, .absorpti
35 ni/fgal‘ﬁOﬁlat%@]él fwe(gegp&g;ﬁlyan slrred in a usu Way in

accordance with each formulation shown in Table 1. Thus, coating
agehts (paints) were produced. The used raw materials are as follows.
Resin 1: multilayer-structural synthetic resin emulsion

Outer layer: an acrylic resin (Tg: 45°C; constituents: t-butyl
methacrylate, n-butyl methacrylate, n-butyl acryiéte, 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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Particulate matter 5: di atomaceous earth (average
particle dianeter: 9 pm oil absorption: 170 ni/
100g, specific gravity: 2.3) 30 Col or pigment 1:

titani um oxi de (average particle diameter: 0.2 pm
oil 21 absorption: 13 ni/ 0g, specific gravity:

~ 4.2) Color pignent 2: Fast Yellow | OG (average

particle diameter: 0.2 Pm oil absorption: 40 ni/

1009, rpashi weightadfith¥ outeBlhy¥bieie @Ret |8Rt: 45/55

di met hyl si | 'oxane conpound di spersion (solid content:
5 50%3niidneingbnf): J6% iyfvorighthg auxiliary agent:
2,2,4-trinmethyl -1, 3-pentanedi ol _nonoi sobutyrate

Rysin & SPHGlagE R UGBI SInbesis reeimert#g9eed

di spersi nt _(salid. t ent.. 30%.b . 1Q
Thi ckeQ%%? %g’%ur%[ ﬁgﬁ}g'cbgrgg tr(‘t%'c%gnee’r )6() gg#‘%hs' ! butyl
B RM1ate30%-Bytyei glathacrilite f oariuigl agentatesi R-adpthexyl

based antifoam ng agent (solid content: 50% by o
ageyight,) afids mdEkanpilies atid; o at®unabelitcaTeexylEvaupteegtaining
to 18, test;: re made by the following 15 t hods: )
f(‘?f)ﬂo’@&ﬁst:ap% ZAn e‘ﬁﬂ?ég}%‘i)ﬂ eﬁ’éﬁt %Sgﬁ&?ﬁ rr§§%ngcé)§’§g‘§uents'
I%ia%th%l%&gﬁ%ﬂo%% MEGRA BRI Able silfne IR Same
matter befng applied correspondingly to the toll ow ng
diesaidtplcpdldpsaasiptayedraid by arcightuaf tharaplyliteesihbth the

X 70 x 0.8 nmm to 20 give a paint anount of 0.1
siligavie, regitdin thenoutss laxasuPPAM® was dried at a

tenperature of 23C and..a rel atjve i dity of 50%

(¢ o dBRE TS bt rPiolier Brbd THo a0 G SYAdeRt n-buty
ReH198 hebanaldglate f Rhd @—B@Hﬂ?&ngﬁ@fﬁﬁé,eénd aC&ifione
of the water-bdsed paints obtained by the

rebeNeormeith ¢ dobxaei dibgl cyvlasrisil dxahe g cvarhethybdyelotéigasiloxan

the day foll ow ngmt@he production ther e_ofé, SO0 as 25 ,
o g decamghy iy clopsagiiioaanen rafo Pyoeighe ofithe pegylic resin

i.nt .was spr.ayed on]%% m%? P& | ayer to give a
tggﬁhﬁt“o’ﬂécr%lﬁn 55 mOt.hf _gF_r .y%’l"héeb}r%gultant was dried
under gt B dRichtCAMHE @8 fa?_ér Aty Set Qi ePFY 35 a
test piece.” Onto the paint filmsurface of this test
pi ece Sl cnappe 00 byceeight dei oni zed wat er.
| mredi ately after the dro%rl)i ng, the cqontact angle was

s SHERRE siructural synthetic resin emuision

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), and a silicone resin (constitilents:
hexamethylcyclotﬁsiloxane,octameﬂlylcyclotetrasﬂoxeme,decaméthylcyclo
pentasiloxane, and fy-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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22 CA-A type contact angle nmeter manufactured by

Kyowa I nterface Science Co., Ltd. Each of the

wat er - based pai nts obtai ned by the above-nenti oned

met hod was air-tightly put into a container, and then
the container was 5 stored dn a 50C thernostat for 7
days. Thereafter, a test piece was forned in the sane
way, and then the contact angle thereof was
JBASUIR ey d bt MaliSkarsd, | PPI MGadRyIRyEBBEA tasABXBROXY  and
resin based prinmer was sprayed onto an al um num
whatiescryb@lakyPropylimethody signd) o rafiv doya wraghtt ofative serylic
of 0.1 kg/n2, and. then the resu[ggn% was dried under
rgsigy tondner AICHHOTSSID N 15 IONeRdRYL: YFh3reafter, each

of th Ler- d i . A - 45/55
aboveiikrrawle\ql‘?f‘f|8 % ne?fﬂgig%h\s/t\%@g&ﬁ Ebfglé W %E%\Rgitrérsl( on
t he dayoidoddAavhnGdheypraghetion thereof), so as to
give a paint concentration of 10% The diluted paint

Rvesin $p nayisithyentsdraGurddesypihetes rdsgy emuleiogi ve a pai nt
amount_of 0,2 kg/nR2. The resul tant o dri under. .a

st anda(?‘dlteépl‘f‘é’ief:i G AGFY 4 TaEs (1% 6\ra’ggarcé’n§g?%e§°cqs' t-butyl
r%éﬁ’%gala@q' Sh—so%&}l Phfetfad@fitt N Chﬂﬁﬁ?l a'&icﬂ@a@pg!ﬁe@@ﬂle}iﬂ

ees from=a horizontal * plane; and dei oni zed
i iake, WasdC endthaupuiRl yclll;oppetimintd ddrbopdigrbupidomtaining
surface of the test piece. At this tine, the i _
hehdoaisig Siér ebpbsesighd, wand 20 SHICORSK eSHY e (¢mstituents:

| the test piece: the sljpping: 18dALe of
k(Eava ua %& Cg;%%?(&%e?;ﬁd V%:g SSr @@%&?gﬁgﬁéﬁeﬁgo and

ddcARRTh ALy LB B NBLAbx HIPHALS by WiBh PbL 8RN heAfitcalestN® the
droppi ng.” About a criterion for the evaluation, a :

dhamentesireint e duoepllays: §6f4ped down into a spheri cal
formand no traces of the water dropl ets remni ned i.s
r epr edeReedapsr: el acrylie aresimHEge -PRE 2 50 ety n-butyl

sl i,ppe own, i nt.o erjeca S t
FAPERSSFS I LS O ST B o ot Bcone
refin @ case wheiastifgsopl ets sl ippednéadytychtdsifoxane,
spherical formbut traces of the water droplets

stamiettedcydotcemssrmad aby  Accamdthylemiepaniesiloxane); ratio
droplets did not slip . down intq a spherical.farmand
¥ scashiop! the HEVEF FEpFeEeIUNoNe FEvg flbdbf dnier laver
g@g{sesent ed by x. Each of the water-based paints
opt al ned by the above-nenti oned

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

Solid content: 50% by weight
Resin 5: multilayer—structliral synthetic resin emulsion

Quter layer: an acrylic resin (Tg: 45°C; constituents: t—blityl
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:
hexameﬂlylcyclotﬁsiloxane, octamethylcyclotetrasiloxane, and
decamethylcyclopentasiloxane)

Ratio by weight of the outer layer to the inner layer: 70/30
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met hod was air-tightly put into a container, and then
the container was stored in a 50C thernostat for 7
days. Thereafter, a test was nade in 5 the sanme way.
(3) Paintability Test An epoxy resin based priner was
sprayed onto a slate plate,, 900 x 900 x 3 mm to

gi ve a paint anount of O. 12199/rr2 and then the
resultant was dried under a standard condition for 8

hour s oTHeé)%%&ﬁtﬁr /egg %htlo the wat er - based paints

was dﬁute the day follow ng the

Rsaducidnaldveerseafdard Q}yﬁﬂ.’létﬂ: @sitteudont
concentration of 10% The diluted Eal nt was sprayed

ont o thetepr layer: @0 ngV}élCa rp%mn('f‘anﬁ e @Pn@tl?len@/ fbutyl

n the urface t at r ed out
LI f oF] B el il SRRl gl g% tyinexy!
q.%%}?lﬁié‘gaﬁzl tAhc@s B0y, S%%u'n% &p d’a@gé}%ﬁféﬂbﬁg d%ﬁtammg

case ere’the CISSI ng of paint was slightly
B8Rfmbs: Slﬂfepyeﬁe&g]ﬁed by "A", and a case where the
ci ssing of paint was cl early seen is represented b){)
"x" . (Epenndaeer: Resi atraie aees {TEn - e Gy coruitHepts e butyl

TR R U B AP carbomt coY BE3 Bepts® Ana “then
the resild B tweidtaSorht %ﬁtém Zér'@)ﬁieaiﬁﬁ@f (hyeens t3mn-

for 8 hours. Thereafter, eac t he wat er - based
pai nt SSahescoditéit: é@%\bymramter (on the day foll ovm ng
the production thereof), so as to give a pain

Rﬂ?ﬁéeﬂt r &CTOHF o?esllti)%eml'ﬂﬂémndl (Tt edecém n@or\l,%gugﬁsayédmtyl

mer. 1,0 Qi nt 2
6 ri%‘hcl RBN Y Fﬁ%ﬁ%ﬁ e ‘5”9‘314%6\ gihexyl
eIc?lefee %Hem%ﬂiitﬁ%hc BERE 8olid Bbﬁtehefs;*ooa@ltgcedgm

i fmersed in 50C hot water for 24 hours, and then the
Mhestenmhnkmgaeemlvnt apedice vigsuat eum.l@wa I(Bgt i & °C,

tt tt t t di t JI S _K
Sbstitacntss | rathih Fthan gy aRbEeRon 2 tREReThRgate,
t J 0
&Q&taﬁea%c&l@a@agogﬁg g@@gge %?éssilﬂ%{hé YNkt B8 dra4mde

represente ere the area of |os

A teOBSli VBN %1 OF0%UFEwapdit) ess than 15%is
represented by "0", a case where the area of [ ost
Qosslighisgwas 15EEOE nor e CRAEYIEALP CRAFRIDEY | s  compound

bbby akentont 5S8R cpr esent od by nxr. 5
HarlichiRRl 1R9eCR! diiRaPSAtd 19 Miast P:L1iBRSHBLAAEE 1B fin, oil
absorption: 10 mL/100g, specific gravity: 2.7)

Particulate matter 2: silica powder (average particle diameter: 4 pm, oil
absorption: 10 mL/100g, specific gravity: 2.7)

Particulate matter 3: silica powder (average particle diameter: 72 11m, oil
absorption: 10 mL/ 100g, specific gravity: 2.7) |

Particulate matter 4: talc (average particle diameter: 12 pm, oil
absorption: 35 mlL/100g, si)eciﬁc gravity: 2.7}

Particulate matter 5: diatomaceous earth (average particle dia_meter: S 1m,
oil absorption: 170 mL/100g, specific gravity: 2.3)

Color pigment 1: titanium oxide (average particle diameter: 0.2 pm, oil
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twasperewwrd @3/ and aCrelativey

An epoxy resin based priner was sprayed onto a slate
plate, 150 x 70 x 3 mm to give a paint anmount of
0.1 kg/n2, and then the resultant was dried under a
standard condition for 8 hours. Thereafter, each of
t he wat er-based paints was diluted with water (on the
day follow ng the 10 production thereof), so as to
give a paint concentration of 10% The diluted paint
51 t hg,fhfidBravit9: giye a pai nt anmount of
%@% kgr}rj}?r‘lﬂ%fjm%ég?%’eﬁpthed%su tanzg was cured for 14
Csys pigmaitepaFastaYelgst 106 ereragihparticks tigmetes Q@snm, oil
i mersed in 23C water for 18 hours. Inmrediately
roPEptiry &) Tkd L OP8nSPEREE g‘"é’é’i‘tybi@ie was cooled in a
5 ther it g t I: :
Wi qrnons b AR EHRAL ] B ind it (R bntent
3dvenosdight) the tenperature of which was kept at
50C, "for 3 hours. This operation was repeated 10 -
Rilmefermargd t hewxiliefy as agentwas URdetrimeshdnddrrentanediol
conditjon for about 1 hour. The state of the paint
POPFESSRREERE was observed with the naked eye by
| 20 e 9g08r bt h&sht {(solid
EPEINTR T pAFHBRLPRo JERT RhSc STnpImL Ll (
dohité@r BOP, hPkveidla) eval uation, a case where
abnormalities were not égenerat ed at all

Tropkessnpelyubsihage basad dhiskenpfelidtsaBtar POYRY Weidy
. | . t d . i K d b. n n o
et Bebal vlitsnd EREFE AL Ealihe, deopt 1B Sollih®50%

e @)nt ed by "A", and a case where abnornalities
5

gre remarkably generated is represented by "x".
Te&) FdahesleRepelligency Retai ni ng Test An epoxy resin

based priner was sprayed onto an al um nu at e, 50.
x 70 Almwg Tept Expgples b tealht teshbwinte 6?5]3@) %kaglﬁn%’ilo“ﬂng
anﬁkﬁtdltwsen the resultant was dried under a standard

ops)

fon for 8 hours. 30 25 Thereafter, each of the

MREBhtRa 98I PRIcAkEraaendi | uted with water (on the

day following the production thereof), so as to give

a pai mn epoxentsiathamed mimeopigMeat dplume gopesniratigis 0%,
sprayed onto the prinmer |layer to give a, paing, a nt .

B s gRLeTT RS FPPHAE V695 PRGN OfD Al Totowing
tandar LtdPBnfe { QIR 0P £ 70 956 mm, t

S-ERE RO, oS i Bl hp Ml MaBL SRR £ 70 L 8% man, o

%%@ggpms agpest 0.12kganof artbitiosi zied remtlemt was dried at a
mredi ately after the dropping, the contact angle .

g@rm,glgﬁ-teﬁcﬁm/aﬁ@}eecq@iigpn being

re enrgzzc? %ct) %rsee(lj st@;‘i&(gfr%\l\claor{cﬁbglrl fh%%gmg?tie%nﬁ)? SCBDUrSL.t dI‘hereafter,

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/m?. The resultant was
dried under a standard condition for 14 days to preparc a test piece.
Onto the paint film 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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Next, this test piece was i Mmersed in 23C water for 3
hours, and 10 then dried under a standard condition
for 1 hour. Thereafter, the contact angle was
measured in the sane way. In this test, the test
pi ece was eval uated by ch ing the degree of a fal
fromthe initial contact angle to the contact angle
after the immersion in water. About a criterion for

L | Yl GAS@r Whshefakhelialy Kyewallaasfddatitnee
%@g}gég(%g&%gn?ggﬁesented by "0", aﬁg 2@§ase wher e
theLidl | was 5 degrees or nore and |ess than 10

degrees is represented by "A", and a case where the.
fall Haeh abthseyprihasedppiaty gbﬁﬁé%?%@@ ﬁﬁs&bﬁye"&@“‘med

7 tifoulj. Per f.or C If j
bl Wi - Y PRI Aol Bler, e thetel bR was
B2 8 LBhEC arshRb8tRl fRire7 dBR. X ThéBeaftcd, MMest Opigty avas
a paint amount of 0.1 kg/n2, and then the resultant

foasedr irethendemea vetyandad dteondihei epntast gnglputlacreof was
Thereafter, each of the water-based paints was
BEREHSEE with water (on the day foll owi ng the

B SENE LSRR heori@as Lo give a paint

concentr e 25 diluted paint was

sprayad ke rkdie hidedBrither giavephaysi aitoanpaltmiofund pPate,
kg/ n2, and then the resultant was cured for 14 days

130 priépar@Sammesto giyeet @aitthimorat of §). bdw/wfs and then the

inclined at_, an, angl e of 15 degrees. from hor i

PRlane S8 e SR8 GuprRel FRTEORASF ane Jhahgter
0 %gfﬁ bal JainAY8hi-FEbs We SIS nMH iR ddEEm ethod

egaan f%el‘gﬁwg f‘g’éasdur?ace of the§t egt pi ece. The tegt °

Wheafuiriswithfwates (o thedaf dollakbngithe pesductamdtitdrerr), so as

wat er was caused to flow onto the paint film surfa%:\sg.gnt0

tPrgive paraant emoengrasiorne! ¥¢%m She diligedpaingveas spray
bserved.with the naked eve, Liter Lol f "

'?‘I‘?ep%’??‘g}' {Aer REE %é’s?én%ﬁ%‘?’gnﬁﬁgé%k%%s' oﬁ%er Vec}%{ns was
Pl ERIRRENM Q8o RYarOBondiRideh forC a8 dREtE pPOISirs Maest piece.
remar kably observed is represented by "x". The )
‘Bvia| teat prewass imdmnedt atlanamkgde fof dip degees drom ' horizontal
(i.e.,-00>0>A>x). (7-2) Antifouling Performance

£, and\ deigzes wateraes ﬁPBE&P@‘dSlP’rf?ﬁDHBG@ e \Rﬁ’i’/ PR film
L i d2or £ BN ARed (21 | QULIBGIRELEAT BBEGSed with
Fudgeeof élned%%g?@eﬁstmg?lg%e Wds i nc??ﬁ%ﬁ at an angl e
ofe ABAEEYERS fvaRiata thericsopidle: phandippangdokanstate 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 “O7, 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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dr oppi ng pipette was used to drop 2 cc of a 0.01%
solution of a food color (Red 102) in water onto the
paint filmsurface of the test piece. The test piece
was |left as it was for 15 m nutes, and then water was
caused to flow 15 onto the _paint filmsurface. The
state of the paint filmsurface at this tinme was

eval uated in accordance with the same criterion as in

he_. ahave- ' ntifouling performance test 1.
%95§¥%%ﬁ¥?F%%$%%§£ﬁgﬁgbrnance Test 3 A test piece was
pr epanR@hi ¢ theewsapasayl @entsnobtaged?By the above-mentioned

above-nentioned antifouling performance test 1, and
mé¢thedtwas aptégetinent intr ki (edaineraandibee the cpgtainer was

degrees from a horizontal_ gl ane, .and t hen droppi ng .
TP RSO DEES 1 8p 2 UBES of M CU el ] s adt in
tﬂﬁ@&h@hkgyplant oil onto the paint filmsurface of

the test piece. The test piece was left as it was
(B)oPaihfabititiules, and then the remaining plant oil was
removed wth 25 a piece of dry gauze. Next, the_ paint
film daréRee Twain brgssdpiiiner veaspysaged prtqya giade piitg, 900 x

ich a neutral detergent was ntiltrated.. Th

B ¥ Refpdpr pramet ArReatar o hie/ it il nd faf ket Qe
wdb AREQNHANGCa Withhd 4 SRR onClok L hioBRs aSTHdteA &, each of
above-nmentioned antifouling performance test 1. (7-4)
tAatwitetibaney] BaidtsrwandéduTes twith wa0e2{on the dey fpilewing the
was. prepared in the sane, way as in the ) o
PAPGYRIGRARFEREd St fiSuRVRg? JePPbirRpgireder of 1Q%y dhe

| ack ruhber d pai i Cer
Bt gaitdofln KBy S RARCUR! bRl P Bl Els bl R 0.2
lég'.r/]hh, Waldethen! Bge Shiafa@e Oftaterapaditierfdd. MabBut ac erigdrion for
this 5 time was evaluated in accordance with the sanme
thei ¢eduatioms ai wastewhatyovibenewsingnofl painl f gas | pet seen 1s

SriorEre Lot L (31 Vo1 1 Eorreptl o) TeRlu My ccn

B T Mt T s

igreprapetaed ryondi tion for 8 hours. Thereafter, each of
the water-based paints was diluted with water (on the
(Bl aterl Resastagee Aest producti on thereof), so as to give

i nt trafi f.10% The diluted paint
St ay ot GRS TR BT PTEI TSR AL SRS 0150

am)unF

#OL AN g&t@ 13 PQ&tfeﬁﬁHhh@M OVB &g P €8n & Qhed 4h8@¥Sultant

to prepare
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 thefeof), 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/m2, énd then the resultant was cured for 14 days to prepare a test
picce. 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 “O0O”, a case where the area of lost
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15 piece. The perneated water volunme of the resultant
test piece was neasured in accordance with the
process described in JIS A 6909 7.13 "Wter
Perneati on Test B nmethod". About a criterion for the
eval uation, a case where the perneated water vol une
was less than 0.2 nL is r esented by "00", a case
where the volunme was 0.2 nmL or nore and 20 | ess than

: ;%ar?og% éxra% R ES6A 884 B¥ss @an @5%5}§ &c n%fk%éﬁte‘dh%r YOt U{Base

or nore and |less than 1 IS represented
WiereAthe aiftd 6f as@ontiene washeS%obumeoraesnd leds GrannBb% is
i's represented by "x". (9) Acceleration

iopatsieatesbby ('A% avist 4 casahefR e rees of IpakeertisnsiErs vae or

rayed onto alum num plate, 25 150 x 70 x 0.8
"ﬁﬁ{ %UfEFV%nHQgBYnf “amount of 0.1 kg/nR2; and then the

BFFIHM 2R MRS RApLSEn Y MBS LRe Hedldaiet Tardi tion for 8
hours. Thereafter, each of the water-based paints

was didnepokynidsin baset pfiorertwes sinpyed onkowistafetate, 150 x
roduction thereof), so as tg give a P

Corcemmate giveot PargysmTHE af Lot &8/ B4 ﬁ{lgdﬁgﬂébl? dyeitant

| ‘f%%% %ﬁlteg.l.lﬁrqderngr t%.gl &/ %oﬁ n%or g’%cﬁﬂgun’}‘hgeaﬂelz each of

resu ed under a 28 st andard _
6@ NWhier WasE@palAtdans Ctlﬂlt@(ﬂ el Bvaet &1 thé ekg. follbiving the
test piece was exposed to an environnent inside an
rmodettdent thencofpasthesaty Igivey at paint mesisenratiopeefa10%.  The
Weat her _Met er anslit ratlon nnnufa red b
dBlytefl Pajphvas Seaaye{f)ata %Pﬂﬁ%r #8182 B ARPOTRL Of 02

t P14 REyPRb ra}ena test

RS (AP L RERRn ARRESOAIAoDT1 4 Ry PR DirephicT tes

fike.t hehay abyatdie vasCagenotbed einn@3°abnatermlifot i Es hours.
(such as cracking, peeling and blistering) were not .

" lobsedinedy efer eﬁ?fegeﬁpé@ﬁl@y "the, tefid paeC@as“éaWéedorre a

t of th b t
Fiprasen e Sprsaid o igheves fettre THET RS polgy, an
‘rﬂ%hqlﬂale&&? ﬂ%@fhé&%e%%@%dﬂﬂant d}%&%ﬂﬁ?@ MwhichMvas kept at

surface. |Imediately after the oppi ng, the contact
507g], ovB Soleas UTled opietdiian w@hréptatpd 1€otmmas; arad then left as
met er manuf actured by Kyowa | nterface . Scien

Co. ,
JgﬂﬂﬂspsggrEkﬁﬁ§FEWQgX) ﬁq%ébggw@urég@§u(1)%@6s%@$ ggthe
ST R AU PRI, 0l e MO iRl o

%%rﬁeg s geR@iitd Ohpd@shalxab@cRids Blivetiek- badedeeling).
About a criterion for the evaluation, a case where abnormalities were not
generated at all is represented by “CO7, a case ‘where abnormalities were
hardly generated is represented by “O”, a case where abnormalities were
partially generated is represented by “A”, and a caee 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 x 70 x 0.8 mm, to give a paint amount of 0.1 kg/m?, and then the

resultant was dried under a standard condition for 8 hours.
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Test Exanpl es 20: An epoxy resin based prinmer was
sprayed onto a slate plate, 150 x 20 70 x 3 mm to
give a paint anount of 0.1 kg/nR2, and the resultant
was dried under a standard condition for 8 hours.
Thereafter, the mater-bas%% pai nt of Test Exanple 6
was diluted with water (on"the day follow ng the
production thereof), so as to give a paint
BRREAM, LEVRT he whdh bdhRl Fhihtd adspalited wash paitat @& the
onto the primer with a short-bristle 25 roller to )
diyviellawired the armbinttionf tiErdofkggans tdgiver @ Palintapencgagration
dried for 2 hours, and then the water-based aiq} af
O 1% = B et i R WRASSTRBYSC GPFRLBY PR FaChUBE™e 2
onto the dri i nt, W I
e R s A A i
Bhditsh By 1048y & Brefiat At teatpient, 0Ono B bgin@ilm surface
I medi ately, a design roller, the surface of 30 .
ofhihi$ thstdpisneweamesspparl .2 act plcdeippiaed woteryalmpegptely
to form unevenness in the int surface. .Thereaf
Brfare

affre e dIPRPIRS G OFT 107 ¢ HRYAEREe ra éﬁ*’ type

cto%%%ctpa{rll;%gg me%’ro#ﬁtanh@é&u}&? by _KEI’O%Qnté‘fﬁdef LA RICo., Ltd.
pertor ce tests were nmade I N the sane nanners as

i Nt hevadouss meatpienedasiinniaubd iy 2peC featanfired heats and
1 to 4. 5 Test Exanples 21: An epoxy resin based
thennmdriedaunder & edandarsl gonflition demile hotgp xThergafters the

t [ I nt t of 0.1 K . :
FBLHA A 50 AP URBF 000 Shiny I CARGPL ORE £ Bicee

‘gé” @R LRLckih P ¥he WaloBEe RASL D& 1Bk heS4dl contact
aﬁg?ggﬁgjﬁs ai ut%d Svi th \i\(/eater (on the day 10

drild o filge t dmtpeodingtd aifter héhee dfjmersrasnt wagéive 4bout a
pai nt concentration of 10%_ The_ dil uted [

al nt S
griterior dop Hro eyHuappnndcags (Fhege dhe fall BYE}SS]{@F% rf}n%m% dgerees

.z [ [ -of 0, The . t
SRR AT STl U o
A8 MssGhadefd dEXRER i€ rdfres¥hicdbyVes, Rl a dhbdiwddre VRS fall

pal nted onto the dried paint with a porous roller (on
whe 1dalegidesfal thomd isgephsseptatibg xon of the paint of
Test Exanple 17), so as to give a paint anmount of

@) éeﬁ@ilﬁﬁpqrﬁ?%%ﬁ‘%ee?%ﬁt a design roller, the surface
9t Mi%ﬂliﬁ@‘ﬁe%%%@@%#@ a lattice form was used

to'form unevVenness in the paint surface: Thereafter,

the resylkhatt radds balé® drin®ér Wds dpyesetl @ntprelateeplate, 150 x
test piece. About this test piece, antifouling

T xf D oman te giwsa pait wooentwdd.1 ke Fe, sadethennierpsglant

x!vgs td?leedal?lg\égf gegtta.!n%g?cg c%?ltd_{tfloonu lf(l)rng hours. Thereafter, each of

the water-based paints was diluted with water {611 the day following the
production thercof), 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, 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 ccof a

commercially available soy sauce onto the paint film
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performance tests 1 to 4. Test Results:. -The test
results are shown in Tables 3 and 4. About Test
Exanples 1 to 13 and Test Exanples 19 and 20, very
good results were 25 obtained in all of the tests.
Table 1 30 Oro Nro OOI\id\IONN%ONNLUHtf)'H
NLUO HWNLI "HI1 N-i -i
-i9) NOONNOl Nk OEWI -N1 1 I I 111
sua'}agél (th% tést ete | ﬂéﬂes@%&‘ce%&m left atil. fdvds foWl@Wmﬂﬁtes
O % -i NLUO HWI
d¥rd thdn 1kfa’fdr was talsedQd flovwloh'to thé phintifilin’ $urf:N:fC) Thé\lstate
oWoWop. p) ro OONNON N%ONNN_-I -]
q{ the pring (filp ppyfage pt (this fime was|obpepved wi 'thq nPk‘Rf‘ eYe

q\}éc{lftﬁlx gﬁi%qogﬁ\gtgg e%gluatr];ogzo a ca@e whergno s%otKweg %égrved is

> semarkably observed -

represented by “O0”, and a case where spotéwen
is represented by “x”. The evaluation was made at 4 ranks from “OC0O” to
“” (i.e., OO0 > O > A > x). |
(7-2) Antifouﬁng Performance Test 2

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 0.01% solution of a food color
(Red 102) in water onto the paint film surface of the test piece. 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 commercially available plant
oil onto the paint film surface of the test piece. The test picée 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 time 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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ruybgd7onty ghec paing g].tpasm‘fgp@)of the test 1ece hereafter the

surface was wiped with water. 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. |
(8) Water Permeation Test‘

An epoxy reéin -based primer was sprayed onto a slate plate, 400 x -
200 x 6 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/m2, and then the resultant was cured 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 mL 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?, 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/m2. The resultant was dried under a
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This test piece was exposed to an environment inside an
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a

g

acceleration weatherability test machine (“Metal Weather Meter
[transliteration]”, manufactured by Daipla Wintés Co., Ltd.) for 320 hours.
After the exposure, the external appearance of the paint film was observed
with the naked eye. About a criterion fdr the evaluation, a case where no

abnormalities (such as cracking, peeling and blistering) were not observed

[}

is represented by “o

, and a case where ‘one or more out of the
abnormalities were observed is represented by “X”. After the exposure,
0.2 cc of deionized water was dropped onto the pajnt film surface.
Immediétely after the dropping, the contact angle was measured with a
CA-A type contact angle meter manufactured by Kyowa Interface Science
Co., Ltd.

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?2, and the resultant was
dried under a standard condition for 8 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?. The resultant was dried for 2
hours, and then the Water—baéed paint of Test Example 6, 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 6), so as to give a
paint arﬁount of 0.35 kg/m?2. Immediately, a design roller, the surface of

which had unevenness in a lattice form,
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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 Examples 21:

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 8 hours. Thereafter, the

water-based paint of Test Example 17 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?. The resultant Waé 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/m?. Immediately,r 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 showh in Tables 3 and 4. About Test
Examples 1 to 13 and Test Examples 19 and 20, very good results were

obtained in all of the tests.

Table 1
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monomer component is a cyclic siloxane compound are mixed in emulsion

@
O
<
O
=

particles to set the ratio by weight of the former to the latter into the range
0of 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
concentr.ation -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
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
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.



38 What is clained is: 1 A coating agent, conprising
a synthetic resin enulsion (A) wherein an acrylic
resin of which the main nonomer conponent is an 5
al kyl ester of (meth)acrylic acid, and a silicone
resin of which the main nmonher conponent is a cyclic
si | oxane conpound are m xed in enulsion particles to
set the ratio.by weight of the forner to the |atter
nt 0 & heh§ SRYENE SECBORAICH GIEOO7eRY SRt 0@6}9&%% | Higwhole
mat t.er _ ( B) havin% an average particle dianeter of 0.5
Fhieh 5es aemsat YAIWNE capsErptianobtO 60%RY.1 00y or
| ess, as essential conponents, wherein the
particul ate matter (B) has a pignment vol une
concentration of 10 to 90% 2. The coating agent
according to claiml1l, wherein the silicone 15 resin
is present at least in a surface layer of the
enmul sion particles. 3. The coating agent according to
claim11, which conprises an outer |ayer wherein the
acrylic resin and the silicone resin are mxed with
each other, and an inner |ayer conprising the acrylic
resin. 4. The coating agent according to claim3, -
wherein the synthetic 20 resin enulsion is a
mul tilayer-structural synthetic resin enmulsion (A1)
wherein the glass transition tenperature of the
acrylic resin in the inner |ayer is made |ower than
that of the acrylic resin in the outer layer. 5. The
coating agent according to claim1, wherein the
particulate matter (B) conprises flake particles. 25
39 - 6. The coating agent according to any one of
claims 1-5, the whole of which has a pignent vol une
concentration of 40 to 90%



