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14 DEC 2005 SPECIFICATION Title of the Invention: Coating Conposition
Background Art: Field of the Invention The present invention relates to a
coating conposition capable of formng a coating filmshowing a | ow

contam nation fromearly tine after coating. Description of BacRdgr®&Sd2805
An out door coating conposition show ng good weat her resistance has
conventionally be applied onto outdoor substrates such as buil ding
structures, displays, guard ferRRECIFRCATIENN vehicles and the like for the
purpose of decoration or protection. However, the conventionally used

out door dutleiofthenhpvasitiomn had such di sadvantages that the surface of a
coated product may easily be contam nated and show poor appearance by

i nfl uence of exatimg Compositiod, dust, iron powder, rain, sunlight, etc.
.during outdoor exposure. In connection therewith, the present applicant
proposedfﬁuﬁﬂleundaéxtng conposition that the addition of an organosilicate
and/or its _condensates nakes it possible to forma coating film having

sel f - cI@hﬁkhgﬂﬁMhﬁnﬂﬁnﬁﬂnand hard to be contam nated (see Internationa
Publ i cati on No. W94/ 06870 specification). However, the above_coating
conposi ti on hhBeqrerent mwerien prlatesitpd epating compasition gapebie ptate in the
coating filmdoes not easily take place depending gn the weather on coating
or i medi@EBINE af¢aating Slmmghowing gl lowhgontamum ation fom eagbntiame nat ed bef or e
developin%;self-cleaning properties. An initial contam nation may di sappear
with timgltegfoating. peEC 2005

Description of Background Art

An outdoor coating composition showing good weather resistance
has conventionally be applied onto outdoor substrates such as building
structures, displays, guard fences, machines, vehicles and the like for
the purpose of decoration or protection. However, the conventionally
used outdoor coating composition had such disadvantages that the
surface of a coated product may easily be contaminated and show poor
appearance by influence of exhaust gas, sand, dust, iron powder, rain,
sunlight, ete. during outdoor exposure.

In connection therewith, the present applicant proposed such a
coating composition that the addition of an organosilicate and/or its
condensates makes it possible to form a coating film having self-
cleaning properties and hard to be contaminated (see International
Publication No. W0O984/06870 specification).

However, the above coating composition had such drawbacks that
hydrolysis of the organosilicate in the coating film does not easily take
place depending on the weather on coating or immediately after coating,
resulting in being easily contaminated before developing self-cleaning

properties. An initial contamination may disappear with time, but



may cause clains fromclients, and self-cleaning properties fromearly tine
after coating are demanded. D sclosure of the Invention The present

i nventors made intensive studies for the purpose of solving the above
problens to find out that a coating conposition containing speci¥d &FC 2005
anounts of an organosilicate and/or its condensate and an acid surface
active agent or a horic acid conmpound can forma coating filmshowng a | ow
cont ami natpytaysenslaumpyiremnelientse angoself-aleanang nyepertias &iamparlyadhesi on
properties betyeen the coating fiJmand a substrate. That is, the present

i nventi orﬁlﬁ\%%%ﬂtgéﬁétl@&aﬂ%@emw-ti on containing 0.1 to 50 parts by

wei ght of(A an organosilicate represented by the general formula: OR

RO i - OR (GRAShsd = L gl Cc nie) .

nonoval ent hy&,:hocar bon qroup having 1 to 7 carbqn ajons, and/or its
condensat es pameIPXPSERLARVEYIGES pRdentansive; studs Wprdbeiraoss Afhe  coating
conposition,. and 0.1 to 50 parts ight of (B).an acid . surface active
agent or SOIBME g‘%@%‘@"%@ﬁﬁb?ﬁms 6@%1%“8&#‘% ARPAR G ERMPEFINIOL ol j d cont ent
of the co nent (A). .Briief Description of the Draw Fi g. IS schematic
O ew of - FoREatng ahecibed AmMORNLS pf pa eRwoSHaE AnIeT g tortsTRa

resi st ant opert.i,es test. 14 DE 200% Pref erabl e Enbodi ment in the
Practice,2 Cifl ST ACRE 45eRd MBsh PPEKAAA RAMROUN CaB Bt Rsht es (A)

used in the Pr efﬁnt i nventi,on i nclude aqnes.re resi:n%ed by, t he above and
gcoat ng film showing a low contamination from early time alter coating

follown
and good interlayer adhesion properties between the coating film and a

substrate.
That is, the present invention provides a coating composition
containing 0.1 to 50 parts by weight of (A) an organosilicate

represented by the general formula:

OR

|
R O——Tc‘,i —OR

OR

where R is same or different and represents hydrogen atom or
monovalent hydrocarbon group having 1 to 7 carbon atoms, and/or its
condensates per 100 parts by weight of a resin solid content in the
coating composition, and 0.1 to 50 parts by weight of (B) an acid
surface active agent or a boric acid compound per 100 parts by weight
of a solid content of the component (A).
ripti Drawi
Fig. 1 is a schematic view of a test panel used in a stripe-like

contaminating rain mark resistant properties test.



formulas. Rin the above fornula may include al kyl group, aryl group, etc.
The al kyl group as R may include straight-chain ones and branched ones, for
exanpl e, nethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso- butyl114 DEC 2005
tert-butyl, n-pentyl, iso-pentyl, neopentyl, n-hexyl, iso-hexyl, ang tﬁe
like. O these, |lower alkyl groups having 1 to 4 carbon atons are
preferred. The aryl group as R may include nonocyclic and polycyclic ones,
for exa drodimentainusie Bracipce gi/tlyé Igvemiponand the |i ke, phenyl
group being preferred. Preferabl e exanples of the organosilicate used in the
present i nvehhieorgampsilicdtedod/er itthgandxysitbaid) usediartiemyegent ane,

t etraet hoxysil ane, tetrapropoxysilane, tetrabutoxysilane,

t et r aphenaxgsticanacluieonesxegiresdbedshy sdhe ahovte tanal falkesvinghese may be used
alone or in conbination. The condensate of organosilicate may include

br anched fermwdasgai hin ﬂmaboﬁaﬁmﬂa@abenvb%@ aikgdgoeupi aetlerongpr esent ed
by the above general fornula_and preferably includes condensates having a
degr ee ofeteon akiyd gronpas B mey medudeptraght-cbaby onks aggheral  for nul a:
OR ROt-iiOR OR 3 14 DEC 2005 where R is defined as above, n is an integer
of 2 to loenchgdionespoyexampeameathymethylwrdropyl dsaoreryhanbatn, ef f ect
of stain resistance_is undesiraply reduced. The condensate of the

or ganosi |1ﬁ@-§wy rirty b n-pengyl, Acoweatel areopsasyl maheryl, ase-hexgbner al

formula is | oyer al kyl. groyp havi.ng, 1 to 4 carbon atons .and that the
degr ee ofa"t‘gﬂél% i odj%(ﬂ%e*’feh PWEr radj%éﬂsgb(?u@ havig 1 to £ carbon atoms

are preferred.

The aryl group as R may include monocyclic and polycyclic ones,
for example, phenyl group, toluyl group, xylyl group, and the like,
phenyl group being preferred.

Preferable examples of the organosilicate used in the present
invention may include tetrahydroxysilane, tetramethoxysilane,
tetraethoxysilane, tetrapropoxysilane, tetrabutoxysilane,
tetraphenoxysilane, dimethoxydiethoxysilane and the like. These may
be used alone or in combination.

The condensate of organosilicate may include branched or
straight-chain condensates between organosilicates represented by the
above general formula and preferably includes condensates having a

degree of condensation of 2 to 100 and represented by the general

formula:
OR
RO -&S!iO-)n—R
on



In the case where the organosilicate and/or its condensate (A) of the
present invention is particularly added to an organic solvent based coating
conposition, use of ones containing both ethyl group and nethyl lgfrou as R
in the above general fornula is preferable fromthe standpoints DESS 140809
of floating of the conponent (A) up to the surface of the coating film and
hydrol ysis, and an ethyl group/nmethyl group mxing ratio is in the range of
1/ 99 to 9didre Brifdefindd a8@bodef n is A Bitegeviof 2proef@d.abl y 40/ 60 to 60/ 40.
Et hyl group in an anount less than in the above m xing ratio range nakes
undesi rabl y diffthewhovergeneirhbimimylapfwhbe rcmmpore thag 00 effat tfie sur f ace
of the coating film and nethyl group in a |ess anobunt nay undesirably
retard pstaedesigtaice tsyandesisably reduded. pr'HsenOndienmteiufrti)ea nmodi fi ed
organosilicate prepared by reacting the organosilicate and/or its
condensaweganpsiicaie anap paapcsladynpelinde suckaobesithat & ih thergenexalmay al so
be used fromthe standpoint of pronoting the hydrolysis reaction. On the
ot her hafermulads fa loataronkyl groepdrajangst to daagbandrtoms asddbatitheat e (A) by
i ntroducing an al kyl. chain having 8 or nore carbon atons nay be effective
for reduéieggeeiod cosdenanvign $8insiei rangeebasedd, but orientation of the
| ong chain alkyl noiety on the surface of the_coating filmmnmay retard
hydrol ysis, rBsdheicageiwherekihrorganembsaienrrdios 1toeondensate (BEef 2005
coating fjl mcapable of showing |o ontam pation fromthe early tine after
coat i ng. ti?ﬁé?”@sﬁﬁﬁé%}’?]il@%és MFWP%‘WC@ %ﬁ%ﬁ%ﬁpé’%ﬂ}u‘i %‘g]é’épéi’@é@ so as to
have a sol ubilit araneter (hereinafter. may. sj.npl yﬂgge referred to as SP)
over t h&RRTIRE CHPBORIIG SISt SlpRe FRtAIAINg: Bt RAFLERORBRMt i on, to whi ch
the conmponent .(A) is added,, A higher SP value of.the organgsilicate and/or
1e conadnettid lorpi b th GabRYe wemeap! Tty BuispretSiAe Fom &
standpoints of easiness of floating of the component (A) up to the
surface of the coating film and hydrolysis, and an ethyl group/methyl
group mixing ratio is in the range of 1/99 to 99/1, preferably 30/70 to
70/30, more preferably 40/60 to 60/40. Ethyl group in an amount less
than in the above mixing ratio range makes undesirably difficult the
floating of the component (A) up to the surface of the coating film, and
methyl group in a less amount may undesirably retard proceeding of
hydrolysis.

In the present invention, a modified organosilicate prepared by
reacting the organosilicate and/or its condensate (A) with a mercapto
compound' or a boric acid compound may also be used from the
standpoint of promoting the hydrolysis reaction. On the other hand,
modification of the organosilicate and/or its condensate (A) by
introducing an alkyl chain having 8 or more carbon atoms may he
effective for reducing the following solubility parameter, but
orientation of the long chain alkyl moiety on the surface of the coating

film may retard hydrolysis, resulting in making it impossible to form a



in the coating conposition may make difficult the orientation of the
organosilicate and/or its condensate (A) onto the surface of the coating
film resulting in reducing stain resistance. A SP difference betvgeqﬁw tthGOS
organosilicate and/or its condensate (A) and the resin in the coating
conposition is in the range of 0:01 or nore, preferably 0.1 or nore. On the
ot her hand, in the case where the organosilicate and/or its condensate (A)
i s added coatimgibiler cdpatdd of sdiovng gdomposi taminataon dounfthe daghyytimosi | i cat e
prepared by reacting the organosilicate and/or its condensate with a

pol yal kyladter ¢egatang. conpound nmay al so be added to the coating conposition.
The above nodified organosilicate may be prepared by partly reacting

al koxysi |yl glbgpnganasdicatgaaodioriitatendenyade (A)4s seledtatsaeestai th the

pol yal kyl enen gl ycol  conpound, which may be represented by the general
formul a: IRe® 2 RRYbilHY pawamery (hepeiadhers maxisiogely be vefereadk{e agr oup or
aryl grou R2 represents an al kyl ene group having 2 to 4 carbon atons, and
nis an SD]?“Dt]éUéQI‘ than thet @) theyesiagontaanaddn thercostrgramppsiticn.kyl ene

gl ycol such as pol yet hyl ene gl ycol,. pol ypraopyl ene gl ycol
pol yt et r 4ReY ’;ﬂi\eﬁée cgmpaendid) i @ddede; xglhég on SR Halug afibiegl ycol such as 5

14 DEC 2005 net hoxypol yehtyl ene gl ycol ,, et hoxypol yet hyl.ene ycol ,
et hoxy polfBRBESHIGH e AR BT ,ltse@%‘d&\)’gﬁ@f‘?tﬁﬁgfpm@]@ldy‘b’ thad afide raeen

ool Yorval K Al BremLelier SUeh anchelysriebilste, Sppd pheny!
Lol SE R R N N AN N
condensates, i 14 b5 APhYAL N R8PS0t SIPON K e R E DO Y
the organosilicate and/or its condensate (A) and the resin in the coating
composition is in the range of 0.01 or more, preferably 0.1 or more.
~ On the other hand, in the case where the organosilicate and/or its

condensate (A) is added to a water based coating composition, a
modified organosilicate prepared by reacting the organosilicate and/or
its condensate with a polyalkylene glycol compound may also be added
to the coating composition.

The above modified organosilicate may be prepared by partly
reacting alkoxysilyl group in the organosilicate and/or its condensate
with the polyalkylenen glycol compound, which may be represented by
the general formula:

R,0-(R,0),-B
where R, represents hydrogen atom, alkyl group or aryl group, R,
represents an alkylene group having 2 to 4 carbon atoms, and n is an
integer of 2 to 60, and may include, for example, polyalkylene glycol
such as polyethylene glycol, polypropylene glycol, polytetramethylene ’

glycol and the like; alkoxypolyalkylene glycol such as



deal cohol ati on reaction under heating. In this case, in order to pronote
the reaction, a catalyst may be added. The catal yst may include ones cap
abl e of pronoting a exchange reaction between al koxysilyl group and.

al cohol without particular limtations, for exanple, an organotijp F)%E)%rb%
such as butyltintrioctoate, dibutyltindilaurate and the like; neta

al koxi des, Lewi s acids, organic protonic acids, inorganic protonic acids,
and the |like. The above nodified organosilicate may be prepared by reacting
one nol e BetRoRmelsehiylegeglycoln ethexypasaduileneglecadnd/ or its condensate
(A) with 0,001 to 0.5 pole, preferably 0.01 to 0.2 nole of the polyalkylene
gl ycol cabpeskBolymrepyitneekitodrthgrypelyagienmalicekandithadile;001 nol nekes
difficult. m xi \iviththe wat er. based coatin conmposi tion. Wen nore than
0.5 nol e,pquaxmnﬁ@ engplkyphand sibsr snehws palyp dene esul ting poor stain

il or 1 TBOBBIRATREL &R PPl et AEIGh i@y BHDaans] QLheEOnGeeiBg wel ght,
011 d corehthe Aime b heoey RRpUSTEReRIVoR A REVATDRADIFBSS ( han 0. 1
2005 and THREY IRBGAY SHHSH BRI ARSS0 SRR by viei gt may result |
dravoscks of U (SSMLLL PG SORLLOLLLLILR L ROy ardanng, cracks,
s SRS R T AT RN S
onee IOl B TR R AGHET B Bkl 2D
cuLiae. ety 0 RASIA S BARRSSEIAPEE ALY FREB IR L  TS,
include ones cap able of promoting a exchange reaction between
~alkoxysilyl group and alcohol without particular limitations, for

example, an organotin compound such as butyltintrioctoate,

dibutyltindilaurate and the like; metal alkoxides, Lewis acids, organic

protonic acids, inorganic protonic acids, and the like.

The above modified organosilicate may be prepared by reacting

one mole of alkoxysilyl group in the organosilicate and/or its

condensate (A) with 0.001 to 0.5 mole, preferably 0.01 to 0.2 mole of the
polyalkylene glycol compound. The polyalkylene glycol compound less

than 0.001 mol makes difficult mixing with the water based coating

composition. When more than 0.5 mole, hydrolysis of the

organosilicate is reduced, resulting poor stain resistance.

In the present invention, a mixing amount of the organosilicate

and/or its condensate (A) is in the range of 0.1 to 50 parts by weight,

preferably 1 to 20 parts by weight per 100 parts by weight of the resin

solid content in the coating composition. A mixing amount less than

0.1 part by weight may result poor stain resistance of the coating film,



| i.ke. The phosphate- based surface active agent (B-1) may include, for
exanpl e, pol yoxyet hyl ene phosphate, al kyl phosphate and the like. The

sul fonate based surface active agent may include, for exanple, ahKgkcOboos
al kyl benzene sul fonate such as sodium | auryl sulfonate sodi um

dodecyl benzene sul fonate and the |ike; al kyl napht hal ene sul fonate such as
sodi um i sopropyl napht hal ene sul fonate and the |ike; al kyldi phenyl ether

sul f onat exndtlle thixihkkanodhe niotd Bien BasEsrts Wy wefzhtodlalyviesadient nmay
i nclude, for exanple, alkyl or alkylbenzene sulfate, (poly)oxyethylene

al kyl phehypwlsddley oftid asaltandcddtengiflen, fohexaegsleokyldéginpasesclayr f ace
active agent may include, for exanple, alkylsulfosuccinate and the |ike. O
t hese, thedphkommhat gldsasart] tlheidiflace active agent is preferable. Exanples of
the trial kyl borate as the boric acid conpound (B-2) nmay include trimnethyl
borate, triethyle dddatvefate ablivylagentarethensbrtibacid edmapoundt @ ipr esent

i nvention, a condensation product of the 7 14 DEC 2005 organosilicate and/or
i ts condéhegireseh)t invehtibheh o aifunatioh toppemote hi@rdysisayf leso be used. The
boric acid-nodified organosilicate and/or its condensate may be prepared by
heati ng awganestidatg ardovitgarmwddriszded Adnan dmay snclodeorssit knowor exanpl e,
tetramet hoxysi |l ane, tetraethoxysilane, nethyltrimethoxysil ane,

et hyl t ri Antthexget wWartowtnehrtihidiar looitddree, dor ekampdet Hubewifaceci d or

met haboric acid in the presence of an al cohol solvent as disclosed in
Japanese @eibEnagenp i baucdnas phosphate esedosdisstte hasadnsuliade ent
invention, the surface active agent or the boric acid _  _conpound (B) may be
m xed i n kasednsarboxrate basad garégceaative agentpanddheylikeiapd thor ef erably 1

t O_ 30 Ioarbtosricchilg3 E:gr?ﬁao %rd (]BO?Z) ps%rchsasb%oric acid, trialkyl borate and the
like.

The phosphate based surface active agent (B-1) may include, for
example, polyoxyethylene phosphate, alkyl phosphate and the like.
The sulfonate based surface active agent may include, for example,
alkyl or alkylbenzene sulfonate such as sodium lauryl sulfonate sodium
dodecylbenzene sulfonate and the like; alkylnaphthalene sulfonate |
such as sodium isopropylnaphthalene sulfonate and the like;
alkyldiphenyl ether sulfonate, and the like. The sulfate based surface
active agent may include, for example, alkyl or alkylbenzene sulfate,
(poly)oxyethylene alkyl phenyl ether sulfate, and the like. The
carboxylate based surface active agent may include, for example,
alkylsulfosuccinate and the like. Of these, the phosphate based
surface active agent is preferable.

Examples of the trialkyl borate as the boric acid compound (B-2)
may include trimethyl borate, triethyl borate, tributyl borate and the
like.

In the present invention, a condensation product of the



wei ght of the solid content of the organosilicate and./or its condensate
(A). A mxing anmount less than 0.1 part by weight makes it difficult to
devel op hydrophilic properties fromearly tinme after coating, and 43\ m Xin
anount nore than 50 parts by wei ght nmay undesirably shorten a setdilfe 20
period of tinme or result reduction in gloss. In the present invention, the
coating conposition containing the organosilicate and/or its condensate (A)
and the sengaamsibaeatovandigents opndensatsol)cwithi thechomoanil ¢@nppeupdi ncl ude
various kinds of coating conpositions such as an organic sol vent based
coating c@rEdsnay edso bedised. hakke besk: a¢id-wodifird organostioaterand/ati ng
conposition and the 1ike, The organi c solvent based coating conposition may
i ncl ude dts ceneengate may bagprenared bynkertingsad yaackipoe The reactivel y
curing coating.conpositjon may include a coating conposition_ prepared by
di ssol vi riFeamasildniesang/ox 1&%?%‘5%@% ﬁo%%%ﬁ’ﬁ] JitehrarapE gl eor i ng ~ a
crosslinked coating.filmstructure by bejng reacted and cured per se 8 14
DEC 2005 ﬁ%%e@wxa@gl@mea magfhydhime xyﬁﬁwe?t%ﬁ@mﬁexwﬁwé apflon
containing a curable resin conposition . conprising.a base resin consisting
of a hy Foﬁgﬁﬂﬁa%‘f’éﬁhf’ﬂgp ?Cna%lgﬁ"ng’@tﬁﬁ ”%@&%%Hhth%si n, acrylic
resin, polyester r.esin | kyd. resin, ;silicaone resin a he |ike, and a
crossl i niRESeRge At a§h@1’?@§’¥é8]ﬁ§ﬁ@(ﬁ§/gﬁ§h@eﬁa’rﬁ ?lé%ﬁerr:pﬁfﬁi’ett he |ike, and
may al so jnci.ude a c€oaf | C A containing a curable resin
conposi t i‘0RP BﬁﬁPPsﬁﬂ@Q}%&wﬁﬁﬁﬁ%i sting of a resin containing
sil anol group /.0 I i roup,.:h [0} r OUR...and.. yepoxy
group as esserllﬁirlgle éﬁ%éﬂ ?ghgéﬁglpglﬂEh%§h6ganc§n&stw%gé% {’{1?13\% BB{lﬁre}’r%é%f , and a
curiing c T ~ ki i L hncl ude a
sol uti onaéo%%éﬁgg @s%gpsﬁ%ﬁﬁségghc%g? ﬁ@%@%}p%ﬂﬁ# 8gga]b e5gf formng a
parts by weight, preferably 1 to 30 parts by weight per 100 parts by
weight of the solid content of the organosilicate and./or its condensate
(A). A mixing amount less than 0.1 part by weight makes it difficult
g

to develop hydrophilic properties from early time after coating, and a
mixing amount more than 50 parts by weight may undesirably shorten
a service period of time or result reduction in gloss.

In the present invention, the coating composition containing the
organosilicate and/or its condensate (A) and the surface active agent or
the boric acid compound (B) may include various kinds of coating
coinpositions such as an organic solvent based coating composition,
water based coating composition, powder coating composition and the -
like.

The organic solvent based coating composition may include a
reactively curing one and non-crosslinking one. The reactively curing
coating composition may include a coating composition prepared by
dissolving or dispersing a curable resin composition capable of forming

a crosslinked coating film structure by being reacted and cured per se



coating filmby volatilizing the organic solvent at roomtenperature or
under heating, for exanple, a cellulose derivative based coating
conmposition, acrylic resin based coating conposition, urethane regi prcbsses
coating conposition, vinyl chloride resin based coating conposition,

fl uorocarbon resin based coating conposition, alkyd resin based coating
conposition, vinyl acetate resin based coating conposition,

st yr ene- hntadneme arss isolase dox erd inpde corpasing @mpasidiont dmthidkieg arhe wat-er
based coating conposition may include crosslinking type ones and

non- cr osshiraklegesiypeoropesitican dompyisinglaudasaresiat dangisténgpbai t i on
containing a water-dispersible resin or a water-soluble resin. The

wat er - di dpehoxyl groepioonsaining weste sushl asoflaoresirbomaesin, reciryble, f or

exanpl e, conbinations of acrylic resin _enulsion or acrylurethane resin
enul si on 1&kith relyestest teski ngllagerssinssidiconeassin akidrde e, awhsgi sting of
carbonyl group and hydrazide group as 9 14 DEC 2005 di scl osed in Japanese
Pat ent = Apppselanking ngeut epeh aspolyesanase, amano redissind thedike, cr ossl i nki ng
type consisting of hydroxyl group and isocyanate group as disclosed in
Japanese ¥ B1AY Abist iInAude s ¢eatang cprypasition cepdagungs cwralde raswy| i c resin
emul sion, vinyl, acetate _enulsjon, vinyl acetate-acrylic resin emulsion,

et hy| ene-SOPHYPSIHION: CATBPIISINE & base Keqincomsistang of @ xesin SOBRINERSXy resin

emul sion, .al kyd resin | sj on, ur.ethane resi mul si on, pol yuret hane
emul si on SifgRdErovd amdETdeidnalzakieisiy] gapyp: hyRrexdesoir Ml ur al  or

synt hetic _rubber | atex, aﬁd %he l.i kgli The coat ioglg %o(r)r(r%osi.t ion of the
present iGRAENEUHINA CSPERUALIFYCtiCRAL BRI, FABORELES. Y WIEIYTESt he coat i ng
coqposit#?lré for exa le, colorant, filler, flow control, agent,

anti-foa Seﬁﬁé‘ﬁ’t : ?&pugéqggﬁ Sl curing catalyst, ultraviolet Iight

absor ber, andT%%enJ)ﬁ-%?OSslinking coating composition may include a solution
type or dispersion type coating composition capable of forming a
coating film by volatilizing the organic solvent at room temperature or
under heating, for example, a cellulose derivative based coating
composition, acrylic resin hased 'coating composition, urethane resin
based coating composition, vinyl chloride resin based coating
composition, fluorocarbon resin based coating composition, alkyd resin
based coating composition, vinyl acetate resin based coating
composition, styrene-butadiene resin based coating composition, and
the like.

The water based coating composition may include crosslinking
type ones and non-crosslinking type ones, and may include a coating
composition containing a water-dispersible resin or a water-soluble
resin. The water-dispersible resin or the water-soluble resin may
include, for example, combinations of acrylic resin emulsion or

acrylurethane resin emulsion with a crosslinking agent as a

crosslinking type consisting of carbonyl group and hydrazide group as



The coating conposition of the present invention is applicable various

ki nds of substrates and coating substrates thereof, and coating thereof my
be carried out by the general coating nethods such as brushing, spray
coating, roller coating, various coater coatings, and the |ike. ;4 s
anount is preferably in the range of 2 to 100 m preferably 10 to pm-as
a dry filmthickness. Exanple The present invention is explained nore in

wei aht " acossgyn"furghese PabdebpuBegtionled Bpen NosrUOaar at | ve
.Eﬁa”?aﬁfeala i&ﬂ@ﬁﬁe‘?&ﬁﬁﬁg FHEB PP ohg o DOPFPRet SR s
58836523?9@%3@’%3%%{%?88 At ctired B HertRest HataL AP Faln sol (d
?ZQLSQE RRA g AR RS AG S S adylsfon g hskPuBl Ve Exampl es
A cs Ret S %ﬁ"igé’e ViR el fest et gﬁg?a@sﬂe%ﬁ% Hgfon Daced
(ot 2) FLIAAE SRR AAVRRARIRER. EhRR it Pliiel A BIRESRY
o g 5 A5, DTS T s
pr ?g;gt O%foéxgﬁfl%%c@% f%ﬁﬁ g%ﬁ‘rlefyﬁlcoﬁoﬁlhatﬁl}'ﬁi Br iRl HGELeF ganosilicate:
latex, and the like.
) The coating composition of the present invention may optionally

contain additives for use in the coating composition, for example,
colorant, filler, flow co_nt‘rol‘ agent, anti-foaming agent, plastisizer,
curing catalyst, ultraviolet light absorber, and the like.

The coating composition of the present invention is applicable
various kinds of substrates and coating substrates thereof, and coating
thereof may be carried out by the general coating methods such as
brushing, spray coating, roller coating, various coater coatings, and’the
like. A coating amount is preferably in the range of 2 to 100 um,
preferably 10 to 40 um as a dry film thickness.
Example

The present invention is explained more in detail by the following
Examples, in which “part” and “%” mean “part by weight” and “% by
weight” respectively.
Examples 1-7 and Comparative Examples 1-14

Respective commercially available coating compositions shown in

Table 1 were mixed and stirred with the organosilicate and/or its

condensate, acid surface active agent or boric acid compound in
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t hernoneter, reflux condenser, nitrogen inlet and water separator was
charged with 500 g of Ethyl Silicate 48 (trade nanme, nmarketed by Tana

Chem cals Co., Ltd.), 324.5 g of Newcol 568 (trade nane, marketed BEcNpppEN
Nyukazai Co., Ltd., polyoxyethyl ene nonyl phenyl ether) and 0.082 g of Scat
24 (trade nane, marketed by Sankyo Organic Chemcals Co., Ltd.), followed
by heating up to 120C with agitation under nitrogen atnosphere, heating up
to 160C camordancamsith thedprngilationsaani@mpebasad en fthe resm bolid, and
distilling off 25 g of evaporating ethanol and the |like to obtain 800 g of
modi fi ed Cmrtgmﬁitgieqmaéing NonpositiByr at showa-imobableell tetphrgbasd | i cate: A
reactor was charged wth 744 g of Ethyl Silicate 40 (trade nane, narketed
by Tama GEspectiaeoasing comppsitéonyobExamplelsdr7 arat Commparatie g of et hyl

al cohol, 11 14 DEC 2005 _fol |l owed by heating_and reacting under reflux for 2
hours, andXamplgsrdgl4outncialens{Naa lr)é@d%aiﬁ ¥lorarerexriairedws | e sol vati ng
by 316 g to obtain a boric acid-nodified ethyl silicate having a

nonvol at i foBodt ent  of 80% (Note 6) Triethyl borate: Reagent marketed by
Tokyo Kasei Kogyo K Co., Ltd. (Note 7) Plysurf A-212E: Trade name, narketed
by Dai-i cioteol) oAlesiRatrn: cd raderpamessharkated pyaKansanbean B oENs. 485:
Trade na mar ket ed by .Col coat Co,, Ltd., |ow, condensation_product of

et hy|/ne[ﬁ§4-, splvendt ,Seékwwfwmwhaaeww@comﬁg&omgﬂsmpp,§ 8.75. (Note

9) X40-2638:... Jrade nang, rketed by Shinetsu Chemcal Co., Ltd., |ow
cpndensatY%Hep‘Pgﬂl?c’fe%PrTE%Bchai n (Cl0) alkyl-rodified ethyl/methyl
oL cat e il 37 AB0UWnda Retdn: 119340 WARE, M RetER b KSRy PRINE S U

! Co., Ltd., crosslinking type water based acrylic urethane resin coating

composition.
(Note 3) ES48: Trade name, marketed by Colcoat Co., Litd., low
condensation product of ethyl silicate, SP value: 8.84.

| (Note 4) Modified organosilicate: A reactor equipped with a stirrer,
thermometer, reflux condenser, nitrogen inlet and water separator was
charged with 500 g of Ethyl Silicate 48 (trade name, marketed by
Tama Chemicals Co., Ltd.), 324.5 g of Newcol 568 (trade name,
marketed by Nippon Nyukazai Co., Ltd., polyoxyethylene nonyl phenyl
ether) and 0.082 g of Scat 24 (trade name, marketed by Sankyo
Organic Chemicals Co., Ltd.), followed by heating up to 120°C with
agitation under nitrogen atmosphere, heating up to 160°C over 4 hours,
keeping at that temperature for one hour, and distilling off 25 g of
evaporating ethanol and ﬁhe like to obtain 800 g of modified
organosilicate.
(Note 5) Boric acid-modified ethyl silicate: A reactor was charged
with 744 g of Ethyl Silicate 40 (trade name, marketed by Tama
Chemicals Co., Ltd.), 62 'g of orthoboric acid and 178 g of ethyl alcohol,

11



Co., Ltd., |ow condensation product of nercapto-nodified ethyl/nethyl
silicate, SP8.26. (Note 11) Modified organosilicate: A reactor equipped with
a stirrer, thernoneter, reflux condenser, nitrugen inlet and water
separator was charged with 500 g of ES-48 (trade nane, narketedihpypgEel soas
Co., Ltd., ethyl silicate), 345 g of n-octanol (C$) and 0.082 g of Scat 24
(trade nanme, narketed by Sankyo Organic Chemicals Co., Ltd.), followed by
heat i ng fp]dt o] 1200 with agitation under nit rogen at m)sphere heating up to

160C overfodowser k y hessprsgnaireassing enger aellng foo beershand cagTyBiE ai n a
| ong chain alco -nodi fied or?anom licate_having a SP of 8.26. 12 14 DEC
2005 @t ¢on e(gsatyz) ge3etapn Ior oppdoug while solvating by 316 g to

obtain a boric acid-modified ethyl silicate having a nonvolatile content

of 80%.

(Note 6) Triethyl borate: Reagent marketed by Tokyo Kasei Kogyo
Co., Ltd.

(Note 7) Plysurf A-212E: Trade name, marketed by Dai-ichi Kogyo
Seiyvaku Co., Ltd., acid phosphate.

(Note 8) EMS-485: Trade name, marketed by Colcoat Co., Ltd., low
condensation product of ethyl/methyl silicate, ethyl/methyl = 50/50
(molar ratio), SP 8.75.

(Note 9) X40-2638: Trade name, marketed by Shinetsu Chemical
Co., Ltd., low condensation product of long chain (C,,) alkyl-modified
ethyl/methyl silicate, SP7.79.

(Note 10) X41-1805: Trade name, marketed by Shinetsu Chemical
Co., Ltd., low condensation product of mercapto-modified ethyl/methyl
silicate, SP8.26.

(Note 11) Modified organosilicate: A reactor equipped with a stirrer,
thermometer, reflux condenser, nitrugen inlet and water separator was
charged with 500 g of ES-48 (trade name, marketed by Colcoat Co.,
Ltd., ethyl silicate), 345 g of n-octanol (Cg) and 0.082 g of Scat 24 (trade
name, marketed by Sankyo Organic Chemicals Co., Ltd.), followed by
heating up to 120°C with agitation under nitrogen atmosphere, heating
up to 160°C over 4 hours, keeping at that temperature for one hour to

obtain a long chain alcohol-modified organosilicate having a SP of 8.26.

12
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G~ 0000000~'- ¢ a) Ow 0) ccO)H 000 oo 'wa ~00Cy_ 000 Mco 00p W=
mMAbCCo UUEMNO. P 13 14 DEC 2005 Coating Film Performance Test Coating filns of
Exanpl e 1-7 and Conparative Exanples 1-14 as shown in Table 1 wW§yepge 2005
subj ected to coating filmperformance tests as follows. Results are shown
in Table 2. Preparation of Test Panel: Esco (trade nane, marketed by Kansai
Paint Co., Ltd., Epoxy resin based anticorrosive coating conposition) was
coat ed onfloafiryg Helm dhedohmnpce fleated 0.8 nmm t hick steel sleet so as to be a
dry film thickness of 50 mrespectively, followed by drying for one day,
coating ~an Efovatingdilmms of Ezamplg 1{7rané Cramparativk dixampleskbildas Pai nt

shown in Table 1 were subjected to coating film performance tests as
follows. Results are shown in Table 2.
Preparation of Test Panel:

Esco (trade name, marketed by Kansai Paint Co., Ltd., Epoxy
resin based anticorrosive coating composition) was coated onto a zinc
phosphate-treated 0.8 mm thick steel sleet so as to be a dry film
thickness of 50 um respectively, followed by drying for one day, coating
an Epomarine intercoating (trade name, marketed by Kansai Paint Co.,
Ltd., Epoxy resin based intercoat coating composition) so as to be a dry
film thigkness of 30 um, and drying for one day to prepare a test panel
respectively.

A stripe-like contaminating rain mark resistant properties test
was carried out by use of a test panel shown in Fig. 1.

In Table 2, (*1) to (*4) are represented as follows.

(*1) Hydrophilic Properties: Respective coating compositions of
Examples and Comparative Examples were coated onto a test panel so
as to be a dry film thickness of about 20 um, followed by drying for 7
days under the conditions of 20°C and 65% RH to obtain a coating test
panel respectively, applying the coating test panel to a Sunshine
Carbon Arc Weathermeter for 4 hours respectively, and measuring a
contact angle (°) to water on the surface of a resulting coating ﬁlni
respectively.

(*2) Stripe-like contaminating rain mark resistant properties:
Respective coating compositions of Examples and Comparative

Examples were coated in the same manner as in the above (*1) onto the

14



Ltd., Epoxy resin based intercoat coating conposition) so as to be a dry

fi.l mthickness of 30 pm and drying for one day to prepare a test panel
respectively. A stripe-like contam nating rain mark resistant properties
test was carried out by use of a test panel shown in Fig. 1. |InidabEe 2p05
(*1) to (*4) are represented as follows. (*1) Hydrophilic Properties:
Respective coating conpositions of Exanples and Conparative Exanples were
coated onto a test panel so as to be a dry filmthickness of about 20 m

fol | owed tegt grayielghowwn in Rigyd tonseparbe cmatiin ¢ itestspaiel2@Epactiv@s% RH t o
obtain a coating test panel respectively, applying the coating test panel
to a Sunsénprsinganiidoorns fondantetiretesuthbrm cormbition aesherniindiig, land
measuring a contact angle () to water on the surface of a resulting coating
fil mrespstthealorth gide)atspia-pa, (Tidkyoc dapam mespengivedy ramdvikswadli st ant
properties: = Respective coating conpositions of Exanples and Conparative
Exanpl es &¥leaguzg etripe-like cervaaninating rain imarkeasbalevg* 4) dto the 14 14
DEC 2005 test panel shown in Fig. 1 to prepare a coating test panel
respect i vikipe- tegnuatioprals srakaderdloped duckomessngetiby as shown
in Fig. 1 on the north side at Oa-ku, Tokyo, Japan, respectively, and
visual |y coamaatiae Jein gearksdevelopati Aat MVgyskaperlterentaminstigihs. 4: No

stripe-like contam pati ng i n marks devel oped,, 3: same strjpe-Ijke

cont ani naltalﬁgmaafiﬁ gp %fog@bﬁanzma%ogﬁﬁm@neﬂk@l euex the FUFIAES rain
mar ks der_I oped, ﬁ%ﬁ%cont am nat.i on devel peg al|] over ahe surface, 1:
stripe-1ike 2G3P8 EOREARI ARG Medn IRk HHeuclonsd. aBACARE AMNAHOdevel oped

composi {1 SEIgped LA E IS A EiSnar at e Bxanpl o5 wer o coat ed onto a test
par}el S0 (*3) Self-recoat properties: Respective coating compositions of
Examples and Comparative Examples were coated onto a test panel so
as to be a dry film thickness of about 20 um respectively, followed by
drying for 7 days under the conditions of 20°C and 65% RH, recoating
thereonto the above coating compositions so as to be a dry film
thickness of about 20 pm, and drying for 7 days under the conditions of
20°C and 65% RH to obtain a coating test panel, completely dipping
into water for 48 hours, taking out the coating test panel, two hours
thereafter, making cross cuts, adhering an adhesive cellophane tape,
and peeling off immediately thereafter to examine the surface of the
coating film respectively. Evaluation was made as follows. 3. No
peeling observed, 2: partial peeling observed, 1: complete peeling
observed. |

(*4) Gloss: Respective coating compositions of Examples and
Comparative Examples were coated onto a test panel so as to be a dry
film thickness of about 20 um, followed by drying for 7 days under the
conditions of 20°C and 65% RH to obtain a coating test panel

respectively. Gloss on the surface of the coating film was visually
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as to be a dry filmthickness of about .20 m respectively, followed by
drying for 7 days under the conditions of 20C and 65% RH, recoating

t hereonto t he above coating conpositions so as to be a dry film thickness
of about 20 m and drying for 7 days under the conditions of 20@ rEt G6RH
to obtain a coating test panel, conpletely dipping into water for 48 hours,
taking out the coating test panel, two hours thereafter, making cross cuts,
adhering an adhesive cel |l ophane tape, and peeling off inmediately

t her eaf t evalwatexdaas fiellowe. s f goedofl: t heazycoating fil mrespectively.

Eval uati on was nmade as follows. 3: No peeling observed, 2: partial peeling
observed, 1: conplete peeling observed. (*4) d oss: Respective coating
conpositions of Exanples and Conparative Exanples .were coated onto a test
panel so as to be a dry filmthickness of about 20 m followed by drying
for 7 days under the <conditions of 20C and 65% RH to obtain a coating test
panel respectively. G oss on the surface of the coating filmwas visually
15 14 DEC 2005 evaluated as follows. 2: good, 1: hazy. 16 14 DEC 2005
ncoc~NcV  wC) O 00rci
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17 14 DEC 2005 Effect of the Invention The present invention provides a

coating conposition containing the organosilicate and/or its condensate and

the acid surface active agent or boric acid conmpound in a speci ieB aMUbE
. ) . . ! 4-DE

respectively, and capable of formng a coating film devel opi ng I'ow

contam nation properties fromearly tinme after coating, and show ng good

interlayer adhesion properties to the substrate. Particularly, the use of

t he coatiBffeepghobe Thoentient ai ning an organi ¢ sol vent based coating

conposition, an organosilicate and/or its condensate having a SP | ower than
that of the r&liepresemtiinedntionthrevidenticatopeaapbiition endaanimgci d surface
active agent or a boric acird conpound in a specified anmount respectively
makes it thesergdmodibcater ardbatits thredaigaeasid thateidpdiface iacsiveondensat e
toward the surface of the coating filmand to pronote hydrol ysis thereof
Consequergant ¢thboriccatid egmyuonpabin a@peeifiiedanpreserndspoctsely,amdan form a
coating film showi ng | ow contam nation properties fromearly tinme after
coati ng, cagrablgaddormieg laageartingfidsi developpeg lowesonbamheatiohst r at e.
I ndustrial Applicability The coating conposition of the present invention is
usef ul apropertesdsom evdyithgeadtpoerating, audlsélmtgegbuﬁﬁamenlwdbor
substrates_such as building structures and the |ike. 18 14 DEC 2005 C ai ns
1. A coatd¢hesenusipertas sothaisubstratel to 50 parts by weight of (A) an
organosilicate represented by the ) o o

Particularly, the use of the coating composition containing an

organic solvent based coating composition, an organosilicate and/or its
) condensate having a SP lower than that of the resin contained in the
coating composition, and an acid surface active agent or a boric acid
compound in a-specified amount respectively makes it possible to
orientate the organosilicate and/or its condensate toward the surface of
the coating film and to promote hydrolysis thereof. Consequently, the
coating composition of the present invention can form a coating film
showing low contamination properties from early time after coating,
and good interlayer adhesion properties to the substrate.
Industrial Applicability
The coating composition of the present invention is useful as an
outdoor coating composition to be coated onto outdoor substrates such

as building structures and the like.
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general fornula: OR where Ris sanme or different and represents hydrogen
atom or nonoval ent hydrocarbon group having 1 to 7 carbon atons, and/or
its condensates per 100 parts by weight of a resin solid conteni4iﬂEéQ§005
coating conposition, and 0.1 to 50 parts by weight of (B) a boric aci
conpound per 100 parts by weight of a solid content of the conponent (A),
said coating conposition being selected from (1) an organic solvent based
coating conposition containing a curable resin conposition conprising a
base resin consisting of a hydroxyl group-containing resin selected from
fluorocarbon resin, acrylic resin, polyester resin and alkyd resin, and a
crosslink&fgiﬁgent; and (2) an organic solvent based non- crosslinking
coating cowposttion capable of formng a coating filmby volatilizing the

organi ¢ sol vent, at ,f tfn%ngc}o%ﬁia&{’ SELEARhS oM 4 £ed WORE

derivative based coatlng I't1on, "acrylic resin based coating 19 1 4
DEC 2005 {40 t han LR C I osi,t kpp, vinyl

chl ori de § gﬁﬁf %Eegfcgéfi%g ggﬁ%@%?%?%ﬁ?gef?%%?ggggggﬁ ?gsFﬁgbased coating
conposi ti 9Bn-abkYEoFR81Q: based coating conposition, vinyl acetate resin
based coating conposition and styrene-butadi ene resin based coating
conposition. 2. A coating conposition as clainmed in claiml1l, wherein the
organosi |l i cate and/ d¥Rits condensate (A) has a solubility parameter |ower
than that of the resin contained in the coating composition.

RO-S1-0OR
OR

where R is same or different and'represénts hydrogen atom
or monovalent hydrocarbon group having 1 to 7 carbon atoms,
and/or its condensates per 100 parts by weight of a resin
solid content in the coating composition, and 0.1 to 50
parts by weight of (B) a boric acid compound per 100 parts
by weight of a solid content of the component (R), said
coating compositiop being selected from (1) an organic
solvent based coating composition containing a curable
resin composition comprising a base resin consisting of a
hydroxyl group-containing resin selected from fluorocarbon
resin, acrylic resin, polyester resin and alkyd resin, and
a crosslinking agent; and (2) an organic solvent based non-
crosslinking coating composition capable of forming a
coating film by wvolatilizing the organic solvent at room
temperature and selected from a cellulose derivative based

coating composition, acrylic resin based coating
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- 3. A coating conposition as clained in Caim2, wherein the organosilicate
and/or its condensate (A) is such that R of the general fornuladefiggd in

~claiml represents both ethyl group and nmethyl group. 4. A coating

" conposition as clained in Claim3, the organosilicate and/or its condensate
(A) is nodified by the reaction with a nmercapto conpound or a boric acid
conpound. 5. A coating conposition as clained in Caim1l, wherein the
coating conposition contains a condensation product between the
organosilicate and/or its condensate (A) and the boric acid conpound (B)

6. A coat idishpeRIRAYH, At ahalaivedd nddal mdatihesigodheidoric acid
conpound (B) is trialkyl borate. 20
vinyl chloride resin hased coating composition,
fluorocarben resin based coating composition, alkyd resin
based coating composition, vinyl acetate resin based
coating composition and styrene~butadiene resin based
coating composition.

2. A coating composition as claimed in Claim 1,
wherein the organosilicate and/or its condensate (A) has a
Solubility parameter lowey than that éf the resin contained
in the coating composifioh.

3. A cecating composition as claimed in Claim 2,
wherein the organcsilicate and/or 1ts condensate (A) is
such that R of the general formula defined in claim 1
represents both ethyl group and methyl group.

4. A coating composition as claimed in Claim 3, the
organosilicate and/or its condensate (A) is modified by the
reaction with a mercapto compound or a boric acid compound.

5. A coating composition as claimed in Claim 1,
wherein the coating composition contains a condensation
product between the organosilicate and/or its condensate
{A) and the boric acid compound (Bf.

6. A coating composition as claimed in Claim 1,

wherein the boric acid compound (B) is trialkyl borate.
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