08-00052: 909015 DESCRI PTI ON TI TLE OF THE | NVENTI ON 08-00052: 909013
Coati ng Conposition and Method for Producing the Sane, Coating Film
and 5Underwater Structures TECHNI CAL FI ELD The present invention
relates to a coating conposition with inproved |Iow frictiona
performance, and a nethod of producing the sane. Also, the present
invention relates to a coating filmfornmed fromthe coating
conposition, and an 1Ounderwater structure having the coating film
BACKGROUND ART . Mari ne vessels, fishnets, and other underwater
structures are susceptible to adhesi on of organisns such as

bar nacl es, nussels, and al gae. The prkerrorrodf such organisnms wl |
inhibit efficient navigation of the marine vessels or the |ike, and
| ead a 15probl em such as a waste of fuel. In fishnets or the like,

t he probl en i ggi ng occurs and useful life
decreases.q@%ﬁ%@ﬁ?ﬂ%ﬁ%ﬁf&£ﬁ¢%¢£€reven;ing the adhesion of organisns
to such under wat®jatifg Cdaipsition aﬁwl\@ﬂ{ddff@k't’tdlﬁcﬁg@ﬁé Sind, ToRARE P 408

the surface of the underwater structures. On theé other hand,” when a
coati rfy (cddndenwatei $tmyctiesf orned in the site where 20friction occurs
wi th respe iquid as in marine vessels or the like, it is
desired toﬁm%gﬁ'@cti on resistance between the vessel and
1quid by a coatiraGrdehitinvédiofrdifes ¥ £E0RD!BnBbsifistWith Miplddh io
consunption in navigation of marine vessel§, saving energg and 1he

| i ke. As a fac@inahgerfoonpos, tndamethod bl @rafucingdbe sang:. s Udio, filid priesenn

resi stance,. coati %%ZSCOWpos,i ti.ons containing a, binder resin in which
metal such BENHPY RIS 19 2 «3Hpe flng forped dromythe coating cogppositiopandiagr m of
a sal{g i nt QABvAed %t EiutE6 [ ign.-(al so called a self-polishing
type coating conp5§??98ﬁ9%$ ﬁ@ggg?ﬁgggﬂg'coating conposition) are
convent i onBAYGKKGROUWNDf ARTexanpl e, Japanese Patent Layi ng- Open No.
62-57464 08-00052; 909015 (Patent document 1)). A coating film
formed from sucMarmeossishs fighngts, and etheromdenvaier sispsiresyae syfgeptible to
conpositio i Liio I r ald y.

hydr ol yzed r}lgg}&yvé{ gr&é%@%{ﬁsa%ﬁgéggﬁa%cg&gﬁ?site;]sg Q%daé\}é%fgt ?Igllré] agtlélsf%e‘nfr?ﬁ?q ne

vessel, ancrgmismseiluhiibic EFeBhRSAa06n bhtheShdring Gossels lop B 18] hridEiBad a
generated in formation of the coating filmis 5reduced, and an effect

of rebuci ngreblpmsidrasawpse ghtel i In Sxhmiets erethie likywes/rreblems atsgpeveh thas
said that t fricti rLf ormance~of the conventional .
el 1~ pori siitgs el AREuLBE BEAHIRTC S Ehvelit ety eV SR the adhesion
coating corgiesgdnisen 16 XhéirddeRgatBeiiuefurésOwh hitifhliRcoh8Ss BlapPhel dode
been desired. For exanple, WO 05/116155 panphl et (Patent docunent 2),
Japanese Pavette afahs wrpeoyatgr NIct@en6- 328244 (Patent docunent 3) and
10Japanese Pate ayi.ng- n.,No. 2007-169628.(PRatent docunent 4

di scl ose coati ngrB t _ﬁﬁ&%‘%th%‘ﬁsw@Bﬁtcgﬁ?ﬁ% ogtﬂ)%ﬂil_h)és %F‘_B%‘ﬂi“ctgfﬂﬁ%%m
partigg es GrictmesistvtRkbdcE LS IQAY, d3Gn thaRAé Lésse oM@ MRE &f is HesifedB
to 100 gmas a coating conposition for the purpose of further

reduci ng f reduce dle frigtids tesistance bsweerethe vasssbardriquitklsea certing fitm, from the

conpositions, there.is a roomfor inprovenent. in.low frictional -
per | of manc RO BF A AR R BATER PR PR RS SRR oA
Japanese Pghgme k@Yl ng- Open No. 62-57464

As a coating composition capable of reducing such friction resistance, coating
25 compositions containing a binder resin in which metal such as organotin, copper or zinc
is introduced in the form of a salt into an acrylic resin side chain (also called a
self-polishing type coating composition or hydrolyzable coating composition) are

conventionally known (for example, Japanese Patent Laying-Open No. 62-57464
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Pat ent Docunent 2: WD 05/116155 panphl et Patent Docunent gg-ogg%-rggg%ls
Pat ent Layi ng- Open No. 2006- 328244 20Pat ent Document 4: Japanese
Pat ent Layi ng- Open No. 2007-169628 SUVMARY OF THE | NVENTI ON PROBLEMS
TO BE SOLVED BY THE | NVENTI ON The present invention has been
made to sol ve the above problens, and it is an object of the present
invention to provide a coating conposition capable of obtaining
25excel lent lower frictional performance conpared with the
conventional one, and a nmethod of producing the sanme. It is another
obj ect of the present invention to provide a coating filmexhibiting
excel |l ent |Pytehd ddcl@Ral)) PEA LBLIRAR HRRIPHoRY%uLP) B aHE R s GRAIAS
conposi tion, and an undefwater structure such as marine vesse aV|%g
the 08- 00@pk cAARPtdmpasitidnn(@ydrolyrabld/EANTg KORpSStict)NCe idEal BREOBEFER by

. As aresult of diligent research, the inventors of the present

i nvent i on PR Jhavseeteralusibg npvigetian ehthomatee Yastnh mdasarpny.
Combecor! paoRRE B0 RRE Rl RN Bl S SR M B

range of p € Size, organic p

hydr oy grrediedhd an@iet@Tiredu@ng et dh febiStaBeTe cbieRlu! EItsed it cannot
specific base resin serving as a binder resin exhibits very excellent
| ow fricti deapidpbatithe leanistionah getiermange elothp cpateationdh selpel type
invention. That is, the present invention.is as fallows,..Th r esent
nvent i on’ (SPEOTRTReSEnH RESEtRRbErd P sRE eolRoNgon Fihe Baerdo
pol yner pargtibderefifthn &P 888t BfreN Mr%ﬂh@e?@@@?ﬂl@%'ﬁﬁlpﬁ]ehﬂﬁﬁ’t&ifw
group and a cationic group in a nolecule, the weight average particle
si ze of whidohumeit?g, apanese BEenfrhayingdOpen No. 2006e328244 R ater(t Bpctment3g apd

(1) B Eodpmbes Pt bl e A rdfoudEimelens Bipand Al Sifom e
T 0 and o B e A s o Lo T a3y e
B Dt
SR L sk Mo Doapligs e
PRI HidiSRIERABRhY g

general formula (3): - ereln, Mrepresents the sane
meaniltygy as RRIOR AREDQCOWENT The content of the organic pol yner

particle (m D % by weight in the solid content of the
coating co %Qpé% tionic group contained in the organic
pol ymer i s mi&h io2h¥ntan 38pA8se Patent Laying-Open No. 62-57464

Patent Document 2: WO 05/116155 pamphlet

Patent Document 3: Japanese Patent Laying-Open No. 2006-328244

20 Patent Document 4: Japanese Patent Laying-Open No. 2007-169628
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
The present invention has been made to solve the above problems, and it is an
object of the present invention to provide a coating composition capable of obtaining
25 excellent lower frictional performance compared with the conventional one, and a
method of producing the same. It is another object of the present invention to provide
a coating film exhibiting excellent low frictional performance formed by using such a

coating composition, and an underwater structure such as marine vessel having the
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08- 00052: 909015 group or an am de group. Preferred 8§QRB$%§OS?HS
t he organi c pol ymer having an am no group or an am de group include
chitin, chitosan and derivatives thereof. The base resin
(B) contained in the coating conposition of the present invention
S5preferably contains an acrylic resin having a group represented by
the general formula (1) in a side chain. The base resin (B)
may contain a resin having at | east any one of a group represented by
the general fornmula (1) and a group represented by the general

formul a (2) in a side chain, and having a cross-Iinking
structure represgnted by the general 10formula (3) that cross-1inks
bet ween nmi n chains. The -present invention provides a nethod of

produci ng aEaNS FOR SOIPING THIE PROBUM@ME t he step of
m xi ng an organi c polymer particle (A) conposed of an organic pol yner
havi ng a hydr oxyhs Fesihosd ealte%ﬁpwaﬁit%ee yenpTs of the piss@t ifventierave found

{ aht 2 ! . . _ '
B base eoi MR flaErobiné® 18in 4 WG RoREbHort oy oidBnicHMymer
the fd | owipagidienavial afspédifid fingd df parfi€lDsivk, AoDpds€dlof an orgdnid polemer hadving

represents a divalent or higher valent netal, and A represents an
or gani ¢ 20&chydreebSouB 28¢ 2 FRIHUBASTOND it the)sema anadecylcotid & WepiEs bafedesiby

L e

represent %cérﬁﬁghé}?bhb pidsertiin@dntidl. NTRAY [thpresidt iventiorSik defdtlagisn, or
havi ng a cross-1inking 25structure cross-I|inking between nmain chains,

represented by tHe riresehioinvengiogenevidds o enating aorpysitiondadudmgCo- ( 3)
{he CBhtent. of (11 B GOUBS. PoB0BLS) GTGBMFE Cpdl Jrearc pADETeE PR s 1 s
gorSTp E)gi t5| S%yayox%@grghﬁ ahdla RSOl 608 hkidcuef the RReigRalérage particle size of
which being 10 to 35 pm, and
a base resin (B) having at least any one of a group represented by the following
general formula (1):
15 -COO-M-OCO-A (1)
{wherein, M represents a divalent or higher valent metal, and A represents an organic

acid residue of menobasic acid) and a group represented by the following general

formula (2):
-COO-SIR'R’RY)  (2)
20 (wherein, R', R? and R®, which may be the same of different from one another, represent

an isopropyl group or an n-butyl group) in a side chain, or having a cross-linking

structure cross-linking between main chains, represented by the following general

formula (3):
-COO-M-0CO- (3)
25 (wherein, M represents the same meaning as described above).

The content of the organic polymer particle (A) is 0.5 to 5.0% by weight in the
solid content of the coating composition.

The cationic group contained in the organic polymer is preferably an amino
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Further, the present invention provides a coating film fo(r)srrg(c)iosfzr 9819015

the coating conposition and an underwater structure having the
coating film A preferred exanple 5of the underwater structure

i ncludes a marine vessel. EFFECTS OF THE | NVENTI ON According to
the present invention, it is possible to provide a coating
conposition capable of obtaining very excellent |low frictional
performance conpared with the conventional one and a coating film
formed fromthe coating conposition. By 10formng a coating filmon
the surface of an underwater structure such as a marine vessel using
‘ t he coatrngnﬁgnﬁqmmhh@pg@hpthe present invention, it is possible to
reduce the fuel consunption during navigation. MODES FOR CARRYI NG OUT
THE | NVENTI ON Theefersed wglpé%rqfébﬁ USAHC PPLyImee hprl%emmmmgécmn @frpn amide

. includes an_or I 15part|cl osed of an organic

pol ymer ha@‘ﬁﬁgﬁaH§H&BW% pnpnd A 8“?’3%@%8 group in a mol ecul e,
the wei ght aver agg bRy febifi (B) 8ok Sn&d inWhé %tﬁglcﬂﬂlpéﬁtxéxpo@tﬁe jpkd¥entanébnfion
base resin (B) having at least any one of a group represented by the
fol | oi ng gesferably chotaimslan a¢ryic res@OBVIERGDONP (cpresetediby tied genemal formula
represents drv(%ent or higher valent netal, and A represents an
organic acr d@a@f nonobasi ¢ acid) and a group represented by
the follow ng gq@lglbgée fe@h @Fﬁ fhad %pntam%ﬁ'hﬁ%ﬁ&ﬁ%ﬁs& 2hy e e?grﬁup RI,
R2 and R3, which may be the” sane or different from one anot her,
represent r@uesenteddbyphogsera)fouminfl)and agbutpyiepgsoug) by the getserdeformula
chain, or Vi ng rossmLﬁnklng strugture cross-|Iinki bet ween, mai n
chai ns, B%ee 817, EHLDABIE PR T FRIOTE FopipSaiea Py the general

I 0CO+ M represents the sanme

neanrng asﬁ%%%grgﬁiﬁﬂgﬁ% Iﬁggﬁ%gﬁéﬁgﬁg%?%“the coating conposition of
t he present i nvdikippgsent ihvénsiop pssiidbsa rhethddohpradedng & ngatinglcomposition
exhi biting . excellent low frictional performance. In the follow ng,
the coati ngndshppdesiedPior the present invention will be described in

o el 6l ool (a2 iR X FRarRASd o SRrt {A) composddGr 81 SBRIE pBOIEFFdving

particles (A) use resent ‘i nvention are co

organic p0|aylﬁﬂfmd§thgtbﬁg ahdh hatibrﬁtygifoﬁpi)ﬁ a gotaplepthd vaelgtatava'age:ngﬁdepizb f
a nol ecul e. o A coating fil mforrred froma coating conposition

cont aiti ng véuehbeins Hg'ij’a}ﬁ #mp¥idymer particle (A corrposed of an

SL??QLE pggyrﬁ; ta}])% e {]}:\é (%if :ﬁ%wﬁ% gtrlg% gﬂ%? 6{} ao 08 g{p? rl].)y {t ]}eofo'llpaing

excel | ent lgeuerhrfoghnl@ g} perf or mance. | s supposed that t he
excel lent low frictional rfornmance exhr bited by the coating film
f or med frontthe*@&ﬁiﬁﬁ@cggﬁposdﬂ)on of the present invention is

tly att t ab h h f
Phe surt acd BefnaPrbfiebts aflert PhaBNRIAT ol M4 ROL-ERSATRRRE
of a dydr ogeid resd¥@ ofQfoddbasis Hd&lﬂﬁ&ﬁl Piroup eerohicd®ythé fllgwig dunefoxy!

groups arranged on the surface of the coating filmand water in which
t he coati ndofmila{3)s i mrersed. In the coating filmformed from

the coating conp he esent invention, the organic polyner
particle (A) is §8§%§?§é§iﬂ th@gself pol i shing type base resin (B)
as Wl be (daserd RERI Ada, wald Mbiede thB SaB@sLdiffeehNfiéR)ons |aH6t§§r %ﬁresent
the organi c pol ymer 20particle (A) exposed on the surface of

coati ng fi lamiseprépybgroug|osas eebutyltgroumtiee sidetchaig, or having a cross- lmkmg

25 structure cross-linking between main chains, represented by the following general
formula (3):
-COO-M-0CO- (3)

(wherein, M represents the same meaning as described above) so that the content of the
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. . . 08-00052.: 0
supposed that the coating filmforned fromthe coating conpos?f%gggo

t he present invention exhibits excellent [ow frictional performance
for a long termpartly because the effect of reducing surface
roughness by the hydrogel |ayer can be retained for a |long termsince
the rel ease of the organic polyner particle (A into water is del ayed
by 25interaction wwth a netal M possessed by the base resin (B) if
the organic polynmer particle (A has a hydroxyl group and a cationic
group. Wiile the coating conposition of the present invention may be
in any forms including an aqueous form an NAD and a sol vent system
it i's necessginit fdhher fagticlO@)190520 SAPAWLSvagiganite sohd yomentndtlid edaing
(A) is not dissolved but dispersed in the coating conposition.

I n the pres$emposi@enti on, as an organi ¢ pol yner having both a

. hydr oxyl tionic ar in.a nol ecul it ut he
o) gam 2 pol oner ERSRe, GRHBR PGB ok Sifted D g RRRRH ol e RphiPi
in which t hgmpatitianhsd £ HiRrv Ferddhudilird BaBFOHR BktiRFIRAT AreBrRdRxhSple

preferably used. Here, chitin (chem cal namne:
pol y- J31- 4-ofitheomdyiveptercomatvirqiapludes amerinevessli near - chai n

ni trogen-c I-ni ] havi ng a hydroxyl group and an
acet am de 3ﬂ%€%ﬂﬁﬂﬁfggb%ﬁ§§ﬁgg&¢ e nol ecul ar fornmula (C8H1L3NO5) n.

Chi tosan (chem qeeécoﬂ%@fo tRObies it inftefi S A58 b fle fREBYRe b QRofkin

pol ysacchari de, which is a deacetyl ated substance of chitln,z%aving a
hydr oxyl 1@gmpuogptiemchpableardiobtingraregpy ¢xwiiettilowdTicticae! feaformegncgreompared

acet am de gr.qup) . ) n general,. there is no cl.ear borderline
Dot ween. o it e comepraenal PEEEHA YRS PO To RS 4 RgSE CrORAstt ey B
rati qf | e§snihd 2o fSonthé bifithce R hA hﬁi'eé'&vﬁ{ég stri@ee sﬂéﬁ’ésnztgrrl]lgrine vessel

deacetylated ratio of "60% or nore are ca chitosan” 1n

present i nusingitiencoating cvaprittaesfithe preserttiimventiars iain possideniccrepudeytive fuel
havi ng both a hydroxyl, group and a cationic 15group in a nolecule, a
m xture of CERTWRINOH YRR PTREHIe ey be used. Exanpl es of the

derivativeﬁngﬁ%ﬁiiUtAKRYﬂhﬁRﬁﬁf1ﬁﬂ§hﬁ?ﬁmﬁﬁ€ﬁ? obt ai ned by nodi fying
or cross-linking chitin or chitosan wth polyoxyethyl ene, an al dehyde
gr oup- cont ai ni nrheeopigchmpanition @é theCprasand invemjpauncludes ah leganidqmolyrher
the present invention, a synthetic¢ resin particle may be used as the
or ganki% zow@nwﬁeGA)ﬁammé@deof@A)qrgw<§m%&w&g % Bidroyyh aroup @pd 2 cahione
produced by : I ri I . -ad] : } I
onomer coffa Trane Poipias Bk ekl lidk HRCLEDMA bal; OB S5 Rl8 Ba o
others, a mridiesin@B) honskigtitRgasUSROTI GBuP Spydieiited 8y karfolkywing denerala
suspension of a radically polynerizable nonomer conposition (additive
suspensi on)otmlafaqueous |iquid of the hydrophilic polyner is

25pref erably use i$ et , polynerization is achieved by
addi ng the radiégFFiﬂd%ﬁ§ﬁ%§ﬁ zggfe nmonomer conposition prelimnnarily
emul si(f i ed (Qheriss PeRGeEhehi19 aﬁk&l@lﬂdﬁﬁ%ﬁeﬂ Valkht ehefd, 4O\ RyeHsemRB h bEganic
pol ymer under heating and stirring. By such a nethod, it is possible
to obtain takd rsyﬁmm@?m@ncrbé@c ACiph#nd agreup acprespntedhithhfollavinggpacral

08- 00052: %qu#Sgﬂarticle size of 10 to 35 km The aqueous

| i quid of R @ ophilic polymer is preferably the hydrophilic

pol ynmer di ssol vegom-sirépieyed (op water. The hydrophilic polyner is
not particularly rgst{icted, and may be a naturally occurring polymner

or a synt hdwherepoRyikTandie whishdwayisi the same by diierept Bomroablagothas represent
i at t f hydraphilic functi | da. ..
erosh i nkiemaRBram Eue gdn ral e umithG e PRSP By Tinking

functional (g{eMR ¢rB6d-EdEnPbdWEEONYh cHAIAY ReprdSentd® 1Y FMRinPadn@fpOXY |
group, an am de group, a polyoxyethylene group and the like.

Dependi ng dormie(Yuantity of the hydrophilic functional groups _
possessed by th%d@6ﬁﬁﬁgaéjc p%gyner, hydrophilicity nmay be too high

——
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Exanpl es of the naturally occurring polynmer include polysg%g %%% 82015

such as chitin, chitosan, gum arabic, alginic acid, carageenan, agar,
- xanthan gum gellan gum cellul ose, xylose, starch, pullulan, pectin,
roast bean gum dextran and curdl an; proteins 15such as keratin,
col l agen, silk and y-polyglutamc acid (hereinafter, represented by
"y-PG&A); and nucleic acid. Sem -synthetic polynmers that are
hydrophi li zed (for exanple, hydroal kyl ated), polyethyl enegl ycol at ed,
hydr ophobi zed (for exanple, alkylated) or three-di nensionalized by
conducting hydrolysis, cross-linking reaction and the |ike on the

. above- ment i(ome@in) M kpaéseitts ﬂf&é&ﬁfeiﬂi&nﬂ?a!@ﬁc&ib@@!bd%@).usﬁéboa&ngﬁﬁﬂked-
20The naturally occurring polyners and sem -synthetic polyners

pr ef er abl y deaijg eprapasitioniod thermaessnt invetiosi tis pissthleda forons coajingdfiim

- allows contrpl.of elution rate into.seawater,. .The . cationic group is
ot par ¢ o SpiteGedteh e bR TR { o P ke Saf no
group, an aihi}esifib®UPshePrédift itVvdABoN %AV Be BEschb& nidémil The chitin and

chitosan may be nodified or cross-linked as desired by

25pol yoxyet]Rygaiepolymeragadtedissdd)fr oup- cont ai ni ng conpound, an organic
acid compound or_the |ike. .The, synthetic pol yner i.s not
particularly resqfh'eic%@f Pelyger : ?Se(éﬁt%8$@&_k‘e P%é?lﬁd%veaﬂ%%fﬁfpm?osed of
resin, a pohygs EMhayR B3 DEyda %r&ﬁ:sér{a’a(?atiBHilcéYdéﬁigla%&lgaﬁé

. drfed &gﬁ §§
resin such as 08-%0 52: 909015 a nodiTied pol yvinyl resin
and the |i kecodfing fibyrfotmetdi foorpelcypaing dompmsitioe cabdaining dayld pio piyahicgotyasrn
havi ng a hydrophjlic grou uch as hydroxyl .group, am no grqQup or
car boxyl grP&G&?e @ G&H?nséﬁo ?@“W%ﬁ%?@iym&? %/a;sﬂwgiml&fewwfaawﬁc EFRYPS in
degr of I RKIRG: . i having
apor o i at co g aphy 1ol s B ARASPELNC torfby bl ke BRAYER et
hydr ophi | i pepfotmyarees, Itas suppastd thatehdyscteihildw dricteabpesforeaice dxhibed by
st arch, Aragic |l ue, ic-carrageenan, gelatin, cellulose, chitin,
chitosan arf@® ﬁ?fgmgﬁ@a farmsd fone B CORBREEAMPYSHIAMATERA Praseabiyention is partly
pol yal | yl am Ly vyl j ' .
Pol (et hy A ptaBR oY TSR bor Rl PRSI BB B surfags of the coating
10par ti cul dlm ichdduted, aseivefubseifomidion @i aviydidge Ak ¢ bal th@n g faee bethe coating
preferred. The aqueous liquid of a hydrophilic polynmer may be
an ackdi ¢ filgdydyirexyherenrsmragaedipe theomsaes oithe roaime ddmpnd svagesiigy which
dissolved.tﬁpngMg%ggﬂjé Hgﬂ!yner is nore likely to be taken into
t he pol yner "conposed of the tadically polynerizabl e nononer
conposi tion whemnitle écatip Aph F@thell Gobhhec@AGHd EnpBEBiLE B &fe RBseACintbition,
i quid. 15The suspension of a radically pol ynerizabl e nononer

conposi t i orfhe aEaNCIPPBTE Sk (@0 ) diebassediio fhaself et biseaesin (B) as

hydr ophi |'i ¢_.pol yier. radj cal | olyneri.z nononer composition, a
ol yrer | zat e Ry oad TR AP T TEuR ) SR B Ple GERET NG o
conpaxed ofpaitife @DA%BoSAMIAGEE biriRe oRtHECRAfiADTIE ¢AMR Ricasddahi® Wwited Nt is
hydr ophili c pol yner and a pol yner obtai ned by radical

20pol yner i zuppesad that theedoatiegifilmatpdmed fiom thacoitvigewmpesitipn pfithegmesent

i ntended particle si.ze can, be obtaj.ned. I.n particular, it is, also

or et o red” doveaia e APHIsH P BPher o Phe kil d Pt wim ooddisiun e
Exanpl es ofeffebieoftiydlichiziutfase RALNERE bf SRURBURREI laferldif be HERRAFIRA 18] @
radi cally pol ynmeri zabl'e nononmer conposition 1 nclude the hydrophilit

pol ymer s . néenm sinexthabelease oP BEegdmapaphet partige (A nisto watat &idebged hy t he

liquid of a. hyd il I dth . hil i I
contdhed MAREoR BEBTEN g5 Dy Pt AN baprenirBial
CoNnposi ti oNyaat e @()QTaQVégxghﬂbxﬂf%r?@ﬁa&ﬁﬁaﬁ%roﬁﬁ the radically

pol ymeri zabl e nmonhoner NPoSi , a non conposi tion 08-00052:
909015 While the coating composition of the present invention may be in any forms

including an aqueous form, an NAD and a solvent system, it is necessary that the
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cont ai nin 8P052 209015

g a hydroxyl group-containing radically polynerlza

nononer and a cationic group-containing radically polynerizable

nmononmer i s preferably used. Exanples of the hydroxyl group-containing

radi cally polymerizabl e nmononmer include, but are not restricted to,

n- butyl a(hydroxymethyl) (neth)acrylate, 4-hydroxybutyl

(meth)acryl ate, 52-hydroxyethyl (neth)acryl ate, 2- hydroxypropyl

(met h)acryl ate, 2-hydroxybutyl (neth)acrylate,

2- hydr oxy- 3- phenoxypropyl (neth)acryl ate, polyethylene glycol

nnno(neth)acrylate dipropylene gl ycol nonoacryl ate, pol ypropyl ene

. glycol noneagdnid FdlfnerSyae@dl O AS hon@ssoRH bl dissdrsl A Mesoathg EHRBEsition.

hydr oxyl group- con aining radically polynerizable nononers, and the

| i ke. 10Exanpl edndife urhgntQWIUmcasmrmJgaru@polamm hsg/m&lmtbalhygl'roxyl group

. polymeri zabl e nononer i ncl ude not restri.cted to, . ...
N, N di et hy P RURHgIoup H}oae&fl% ottty %ﬁwwaﬁﬁﬂﬁamr&ﬁ&ﬂ(m chitin,

(et h) acr yl b4 or Q&M AP M¥leBE B%&ﬂy{he(cﬁﬁérﬁé ?H#}Sllﬁﬁﬁmno group or an

tetramet hyl pi peridyl (nmeth)acrylate, 2-t-butylFamn noethyl

(et h)acr ylaatide grabip ysl prefierably ubed.i nI;lbrpycthim {ohemibal/mamd: pyri di ne, and the

| i ke. 15The coptents of 1he hydroxyl up-c talnlng radical ly
pol ymer i zamogv ﬁhﬁéﬁr@?e’tﬁawc?w@nwﬂ? mite agms%rpc BREPE TP AP a | v

Compost 1 ot ParaTi el e ek 5l ERup YnBph KELNER CoTBRRE e e

adj ust ed depsiedildardordiuid (@mmgphl(l‘mmsiry(chémichmam&s pblybmgzl-gymbmnn@
resin particles, the desired |l ow frictional performance and the |iKke.

The r adi ca|rP§¢rszte;9d40§bﬁe¢qhﬁra<ﬂﬂ &hibrs Ardpacebilgied subsEnchelchitih haying atrdexy!
d |
o our b ont BRI &3S, PRABTR R RAS a3l g s4EEBMe srou | o o

gr oup- cont ai ni ngnrga@lsragihbse ipab chear baraaﬂlﬁe bEtR@BR'chitin” and “Thicoswst], Gbivever,
average particle size of the organjc pol ymer particle (A) used in the

present i nibeieihening agleacerdated ratmrﬁftle%ﬁhamﬁOp’prﬁ@rmﬂ%“% rand| thpse hgvings
p.m By ble g tﬂatgi‘i% Qat%?cﬁ'l 6,([6%? § 1¥1mlae arl @5.1[ dc‘cﬁtcgs 1)1” aﬁ{é n]%séaht s reﬁ%n In the

aver age par ange, iS p055| I p

excel I ent | p¥eehi inGdnkionads aﬁ@r@@ﬁd@cﬂﬁﬁeﬁ IRvihgGRM b ﬁgdrfokidrgro@ﬁﬂldt @cdﬁ@ﬁi@
the low frictional perfornance for a long term Al though the |ow

frictifonal grewr mrarm@l@@ll@annmrmﬁﬁlumednd sippan waly bf vseda coat i ng

conposition not |n| he 2 015. o

carriele CR). et pORER B s rnng e ﬂ?&eﬁ%"ghy
average parlﬁécﬁfyﬁl Sdr%?os@ﬁmkﬁg%hhmﬁ chiSoRAWATh ﬁBPfo&yéﬂB?l@n@%n&[ﬂeﬁy&
conposed of an’organic polyner having a hydroxyl "group and a cationic

group in a gmm;egmt@mnghempow& ﬂn@tgaawaamrﬂmunéncéledm be i mproved

ticularly d |l le (A
Pavi ng s wel ght et Bgwnb e s Srsitisedo ppgio BB e vsell 3 bigrsfart)
reasgyp why ﬁd&%ér%‘éﬁfcle' @bl omrab sﬁﬁﬁétfarr%m Eﬁ-txbl% cHh B@BchHa@éd by &ipéfiead by

using the organi ¢ polyner particle aving a wei ght average
particle si [mdyrmefnzmort af a&idgaﬂyclaﬂymmdahhtenmﬁmmefr cbinpusinign pahe peesence of a

i) B i th ticl havi ht
barti ol o s BErRRiISgORRit, DRMAGE aterha R Rt RIS HRPUGRI | aver
is likely t SPI%TIZQ{M A&l atﬁfs]o pfo‘nro? a%%zgﬂ@%o%fmér%blﬁgﬂ)tn'oﬁﬁrf' I m

so that ex owfrictional performancei's ‘i nparte (r1) By
using the mogmwsxnop(ﬁdylme spspehsict)ao haagnepua hqmldg:}ftthealw;ehrqgﬂqumiymerhe

- ougitibss. GFERBNGH 5%.@’%%?%@5 BROPE B G i e g ket o
Lhe "or gani G ol Bfi AR bl emgﬁasnmn r@gb@gﬁ%@g ch R i 138 Nt

the low frictiona ormance 1S | resent

i nvention, aq\aecbtgHiquﬁl\/cﬁ”ﬁb@l@ydﬂ@;ﬁﬁﬂh&lb(ﬂytﬁérz.ﬁldeloﬁeatihg afd gérfing. ij; yughra

particle (A) to be blended in the coating conposition neans a wei ght
method, it is possible to obtain the synthetic resin particle having a we1ght average
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particle size of 10 to 35 gmare commerci al |y obt ai nabl e. 0888%?1523909015
commerci al product of chitin, chitosan or derivatives thereof may be
ground and classified as desired before use. 08-00052: 909015

The content of the organic polynmer particle (A falls within the
range between a lower limt of 0.5% by weight and an upper limt of
5.0% by weight in the total solid content in the coating conposition
(hereinafter, referred to as the solid content of the coating
conposition). Although the low frictional performance can be
sufficiently 5inproved, conpared with a coating conposition not

cont ai ni ng phRkleoiBTI 10 tpabymer particle (A), even when the organic
pol ymer partlcle (A) is used in a content of |ess than 0.5% by wei ght

or nore than 5. d%'@guw@ﬁwd of dleehyidegnhilicrelymerds prsfaipblp gerhyerphidie can

_ be realize in e ten 0.5 to

by wer ght - PRIGIes Bt e ieRRetd S CBhd M SRR aRLrBh R ropdictigh
setting theew@ibdnhd alaybBe MbGAN ScoR@ingPlyrldRAatsyithetid poly@ér. 5.10% by
weight or less in the solid content of the coating conposition, it is

possi Bl e t dydiophilie pelyare p@fefrablprhaa artmworameeqwnw effitydutphitig feretiohd

h | t h th
Pl £ ng GORrARA e B RS Er ok Eares o e BaReRC Sipsinaly
N0 vt er Bl £AAbEA ARG hﬂr@rgreﬁp,ta%rwﬁﬁgﬂah | B Bbup, o

contains the antifouling agéent (C) and 1s Used as an antlfou in

coati ng corpplygxyetkmene grduiHendethe flike tlaewdndmglqndhe:qmmunst off the hhb‘oplmhd;l ng
conposition (t.he solid conte oat i It neans

es! due obtHIHEE BPURS POSES H@Y&E%@I%ﬁ@ﬁ% raPhlh%;é)en%l?e tof Tieh
hour | e SR
can ble0 obt aaln%csé%llu?-o lg%?)ér%gne etrgzrsnql 52{1 ?,]Ic%\ég ({aﬁéeqlélh%girllltc ﬁ)% Jno%e fed
or gani ¢ polby irtrodoatidi cﬂaeh;(dﬁc)plmmdgrﬁup or &o@_%xﬁjgngmvel ght in the solid

content of the coati rrp03|t on can |n | ude th | 1 owi n p0| nts
(i) By setting @gf’gﬁp rgfurgl eO‘GI”dHIngS’ rymﬁéﬁldeegﬁxsa%q T ‘?@)S“
0. 5% by wei.g Y I I
formed over i’tﬁhe entll’ sur nt) a@%@gghg %% eha"h Xﬁm%‘n{ excer ent
| ow fricti eslhllogeexflosenmanh, plamlztrlepeceml rozleuﬁezirogum, deattge tind @irdlan; frbielns

By controlling the content of the organic polyner particle (A .to

5. 0%I8y weiSyHt asdieratiny gellagen ilk ﬁml wagglmmﬁ@d. (herewaler, BIProseui§h Ris s
due to rou ai I ¢ r

SUppr 6556 d%c@%{jtah&hﬁael‘é%&fd §§Igu V#ﬁle?m%%g}d}?egpﬁwy %r@/&% Eﬂnl%%(g&gl% éiaﬁ]gle,
or gani ¢ polhysiaikpRtdd) dotyefleneglybsiadd, I%ﬂrdﬁ%blzed((iiﬁf beiipld, QWylated) or
frictional performance can be realized for a longer term 08-00052:

909015 [ Badkrep-dimansiopylized by condueéing bydrolysis cappoiikingoisadiontand ther ey
i nvention %)J'&b%'vgﬁrh%tlgges naru?r%fl oéc%)’nr%s%oefyrgérn ?rhaé/ beei\%écg %s[ esgecp ase resin

(B) contained e coa 0Si vention
incl pes a resi IThaaYiuRgl aicch@aagt oRMerOR! RniyheiPydIRRES PRTERElY Bive a
the 5fol l ow ng general formula (1): -COO IVIOCSC,} WR %ﬂ\/\he?el n, K/I
repr esent s catiefliy glognt B}cluslcglhéra qaapléﬁgrcmtaélpws&ndtrﬂ qf@bm@seartcsutan

organic aci d re nonobasi.c d a re y
PR T ol 1 o er te LhidORRRPLS bt o AP B S SRR e
R2 and R3, Iﬂdﬂld‘ei'anrﬁ%ﬁn@grohbearﬁéﬂﬁe‘gfmﬁ Ip?ﬁ&ﬁé gfduPBreneiiignot her,
represent an isopropyl group or an n- roup) in a side chaln or

havi ng a cross- [Thak agﬂﬁhlé@aanerla@rb@saodlﬁladkorrﬁgomhnkeéns Aeirad bhai ns,
ted | f 15- COO M 0C0-
(whor m, < PR s o HOBR e GlsSiam e <Bebitad, 38 opbircand Samynd

these, an agkpdiike resin having the group represented by the general
formula (1) and/or general formula (2) in a side chain, or-an acrylic
resin having a dihesgrthétikpaigmertis uoitpm-lécmmynesteinteddaﬂﬂyemmplegelmeecﬁ‘linclude

formula (3) tha} cross-1jnks between polynmer main chains is
an acrylic resin, a polyester resin, an amine- based resin, a polyvinyl alcohol resin such as
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: o 8-00052: 909015
20preferably used because stable low friction effect can 8e kept for

along term The base resin (B) having the side chain and/or
‘the cross-linking structure as descri bed above is called a

sel f-polishing type polynmer, and has a function of preventing
adhesi on of aquatic organisns such as barnacles since the resin
gradual |y di ssolves due to hydrolysis in water when it is used as a
bi nder conponent for formng a coating film 25in the coating
conposition. Wien a certain amount of the base resin (B) dissolves in
water owi ng to such self-polishing function, the organic pol yner

_ particle (Amekfabgslydnyltahehsiueiinasd the likee Taabyniigetitipolines iy mrefadbdla
into water, and a new organi c polyner particle éA) is made to be
exposed on hy#epBilie reghaving ¢ kukroRidicatnoup suthay hydiaxyl grap, amgee goop or

~ 909015 f i y: igle (A
Sust ai ned. RIPERerott, e b AR Se BRI RRM B b R of
cationi ¢ greeaip-liaRimg &y acchoby rhét@o@ra@gﬂdh@ticppdﬂyme;r havaigtd f@ri(a&)hydi?{]phiﬁdt?

metal M and/or Si possessed by the base resin (B), release of the
or gani® pologike optaieficl e (A) into water is del ayed conpared with a

case where 5only, a binder resi,n nqt havin e netal ,Mand Si. i

Caed, 0o that t touomt e AbeteThis et Ry Nt ThevardpRie s Rin bsruee
particle (AontaRrdiCASbI ghaedcirfa@eéhahp%aaﬂr@Eénulo%lsf»&litﬁ{ RR€osan ARd AlodifR
is rel eased due to the hydrolysis of the base resin (B), the coating

film for mecubstanees thereodatalninyt slepladi polyaliyainind polyvmglemine, nvent i on
exhibits excellent antifoulin rformance.  Therefore, the coating
conposi &1 oboptenEiadEnidR, poTiBheid BIE Sed, FeRabETe GseroL s Fipieried” In
ant 1 fqul | NGaRRALK N%ithD CRfshA h&[‘?&% RiAdoRgl £k pRkrert@w frictional
per f or mance. Exanpl es of the base resin (B) used in the present
i nventi on i ncl udéetaqeedus!liquidi ofg hydsiphgic polymer maylbe aaracaior lyfuidinrwelscinan

1o, 00, e R SR STl LISl AR 5 B
acrylic resuphagk ?ﬂcehrﬁﬁogﬁé)ﬁ’cﬁ%rhép& a{:d3 {RY rafcg&(ﬂg?ﬂﬁrhéhz%b% Fh&mé:L)

and the group'represented by the gener or mu I'n side chalns
(her ei naf t eompbsfien when ttas apphed 1o the reaetom systdn) 3s an acidic liquidl 1) an
acryljc resin having the grqup represented lfy t he general for naJI_a (2)
in a ¥ de 20chailecHerBsiARCE &Fadically plvasrizeple monemen omposition (Rqditye) .

4 () N ; . e " _
represent ed By LHY GENGTAT ForRLl S o By o peu et BRI Cpotumryzadl
nai N chai nandrivtes compbsition, lagfobmicditation aitiabarrantiiveatéresin (B)). <Acrylic

resin (1)> 25The acrylic resin (1) is an acrdv)lic resin having at
| east one gr oup Bepinsbseddtivg suspensipar@mposeheiile abgve)composiHiond v i ¢

resin side £0ajn, coﬁﬁ%%&%té')c}fgr}er 1@%&@5 pﬂ%@ﬁ%@%@ﬂ”@%f&gﬁ%@ HagRke:

by the fol l'ow ng mne resin
obt aiged byobepsizxti@ iszeédlized) aafl réxirpgiriicles fetadihg an ¥er@0d particRA Lan be
unsat urated organic acid and anot her copol yneri zabl e unsat ur at ed
nonomer t o Qbeared. wilk Ramicwar, af is elsppederaechiecidd thohubsarhiic pelymer torthe
tran_sesterif}ﬂ'ﬁngsﬁhg3 Srigﬁi n wth a netal ester of a nopnobasic acid,

0

(b) a net hc%i1 cosﬁ’o?yrre‘\ri zing a metal -containing polynerizable

unsat ur at ed nMoN@ERMpRR R BRIl RARNHERIh &R S tHRSalpendbe df APARERY -
polymerizable monomer composition include the hydrophilic polymers mentioned above.
25 The hydrophilic polymer contained in the aqueous liquid of a hydrophilic pblymer and
the hydrophilic polymer contained in the suspension of a radically polymerizable
monomer composition are preferably of the same type.

As the radically polymerizable monomer composition, a monomer composition

-9.



In the nmethod (a), the method of allowing a resin obtainegsévosziXDOIS
copol yneri zation of a polynerizabl e unsaturated organic acid and

anot her copol yneri zabl e unsat urated nononer to react with a netal
conmpound and a nonobasic acid, or transesterifying the resin with a
netal ester of a nonobasic acid may be conducted by a conventionally
10known nmethod, and it is desired that heating, stirring and the like
are conducted at a tenperature equal to or |ower than the
deconposition tenperature of the nmetal ester. The pol yneri zabl e
unsaturated organic acid used in the above nethod (a) is not

. particul arlgpnifihd hﬁ§d-’r@xyl%ﬁ%pf-&fnt£fﬁﬁ§%(ﬁcallﬁr%Qﬁ%eﬁ%l@ﬂloﬁaﬁepind@éﬁomc
carboxyl groups are recited, and exanpl es ereof i1nclude an

unsat ur at ecgrouprotrasiningaadichlly potynzesizai8 ¢ membjrec isypréferablyiwded. anExamples of the

. unsaturate i basic acid and it.s nQal kyl . ester such l eic acid
e ol iR eataitie izl O RS ARb EROTOmSt SR PEATE Bt or

a di basic L . Qzlijﬁ‘fféf D

nonobasi c ggftgcgggﬁ’%agﬂ “ﬁgﬁl C ac%lﬂj grgéé;h)cat%ﬁ}(l) é’%%r%x?%p%ﬁya%@late’

(et h)icr yl zhwdrosyeivi fratthircaditel 2ablginetyebps2 (ytlaxpat Brhydroxybutyl

(meth)acrylate, and a_succinic acid adduct of 2-hydraoxyet hyl

( met h) acr vl @ethagriiatee 2 yaryrephengrinsopr metwasndge pruiihdensglveol ray

b 9 s . A . i
ot ai < cont Aol b AREM BRIl Blyed oo IBLE dobAtvtene aivepl"ay o\ e
met hod (b) théncachMty,retapZaddtencunsdified aitethnosndise RpdtoRY cRow-edtRaining

represented by the general fornula (12. The net al - cont ai ni ng
pol yner i zabpdicglyspalymerizable momomsrs. ard/thsdike25 obt ai ned by al I owi ng a

Coatt T th o motarobmsa o SR i A ST Rpe Sy w Rl RF ot

to the nethadudgbuddrenbansekiaarth! MiNgihaRylRainssmyl (afh)ecryRgat ur at ed
organic acid with a nmetal ester of a npbnobasic acid. 08-00052:

909015 N hdimstisdamiaopropylmettnamylamides penianetbyipipondyiémeingaaylats, t he
met hods (a nd . 1S t rticularly restricted nd .exa es
Thereor | nuebigehhipeolSbeBiehit: Z-ptpbeEhibtn S REvss Mhistne o)
in the estefyiBipfliding UCHindpyritiid)vhd {HEEikR) acryl ate, et hyl
(neth)acrylate, i-propyl (neth)acrylate, n-butyl (neth)acrylate,
AL e o et nrater ol e o
hydlr3 ox%/I )gra&ggjgﬁqﬂog%rﬁrﬁ&'ﬁz g f‘ﬁif‘ﬁ%ﬁ%ﬂﬁ@éﬂgf"&r‘“ﬁiﬁé \?i;ﬁé“%t“ia?yfo
carbon(s) i i : . ate
and 2- hydr o%}tet hjizig i ?}%‘%’ﬁ?‘a"'ﬁriff‘%‘%&i‘, e, Fcyh;}%ﬁr@;@%lnt (’r_]rr%% hy g”cc?il ate
est er s suchapasopslattyddiistet ddpandipg at cheamdrephdicithief e resudting synthetiarasin
ono( et hy EFOHIS DAoLy ik hah BT Pieare Higiot HEE hy HE TS havi ng
a pol ri Walel: I ; 3 : ch as
o1 P o TR IR Rofler Sorpfdftn AR GhiTEh SURE EXA NP pPB Tzt

( n}[et h) acr y: mdarmrlr(ldm?ﬁncm ehelehg,al_nmdyéd grquphlmmtmmmg]ratdgallj p@%ﬂnhamb%el mbsomer and
esters inclyde (neth)acryl am de;  vi conpounds such as styrene,

a- et hy st ¥ %ﬁ?}omﬁ %%PP-QMM%_,I@IF%}W POFBBIZBAARENOMeRy| benzoat o
vinyl tol uene 15apd, a6k i ; :

di basi c aci d di est ergggtuchﬁ Iglb!rlrallﬁleeas'?zree i ge;l% ?@égﬁ{yﬁ}e{ g%giﬁ}aé{tgswéoaﬁ%
di est ers. Tireseasineentivnites y lofertlingt ¢f1EY fhand ph apgeréistiesf3 3 smpr By dicakbing
d to al kyl ,groups, and Cl _to C6 al kyl groups are nore preferred.

A mncr%ﬁ eﬁéﬁ}l‘ggd ef P?étl%lﬁgf&hsl%&m wew g‘?eé%&epmgt&ye ﬁ?%méh’gﬁﬁrgge, it is

(ot hy acr yI Pt g AL Yerdochhe o SO BGrtoHhdh o oklips fim, and 10
copol yner i Zabp ehelpgaticti@iabperfirmanss Hr erléﬁgrrﬂ.s edltBdudl tie w frittional

conbi nation of two or nore Kinds. ] met al conpound is not
performance can be improved, compared with a coating composition not containing the
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The nonobasic cyclic organic acid is not particularly respﬁﬁ@Pgﬂfmgﬂﬁs
exanpl es thereof include those having a cycl oal kyl group such as

napht heni ¢ acid, and resin acids such as tricyclic resin acid and
salts thereof The tricyclic resin acid is not particularly

restricted, and exanples thereof include 10a nonobasic acid having a
di ter peni ¢ hydrocarbon skeleton and the |ike. Exanples of the
nonobasi ¢ acid having a diterpenic hydrocarbon skel eton include
conpounds havi ng abi et ane, pinarane, isopinarane, or |abdane

skel eton, and nore concrete exanpl es include abietic acid, neoabietic
. acid, dEhyCHrgﬁi?é 81y @edsdrle t‘)é(}jreoﬂﬁﬂﬁérﬁéirgﬁﬂb%ly&e%hﬁiclelfﬁb H&H\v&gﬁ@ d,
pimaric acid, isopimaric acid, |evopinmaric acid, dextropinmaric acid
153andaracapwngcpmﬁmbmwe@ﬁﬂmsﬂanuohmloﬁnnngﬂmmésﬂplaﬂnetmnpamd@fan

. dehydroabi eti c . aC|d nat ed abie;%g aci.d .and salts he!eof are
g erdRt &

preferred HEBYHERO [gpe g| roxh (FeHUHE BTPdR 2 s, el BW
resi stance i

nydr ol yo1 s, o EPaR R BHbichi R LAT B ARy (RirBRRE R
coatirg fi Ipnlymm‘ pase @F) havmgIaabezghttayeragaﬁkrﬁcBEBmtmﬁsoco B8ya@hi.c or gam c

acid is not necessarlly hi ghl rified, and rosin, pine resin acid
and the |ike mayll5despoBan Y?@ ﬁw&fu’flctlp@ﬁ I pesarmanse isrdsamptacally raproyechy wdng

ner ei 1 of o PR Yok SRF BAARIC A9 HaTnE byt abiee R 3RL BF 1R Sy o
The r05|nscmhmdmﬁgema&ﬁdvﬂmngMRsand di proportionated rosins are
preferred in that they easily available at | ow costs, and 25excel | ent
in handl i ndl) Binesinadde orgagigralenen narfidle ) haningra weightraverege paricle size of 10
perf ofgrance &i’ i {89 mopep I SHI0, R0 Me%%ydﬂ%epﬁg%' { ﬁ?egf 60 be forrned 8\{{&%%1?&3 I}t e,

nonobasi c I ¢ ofgani c aci de e

of two or @F@c%ﬁlﬂ@coatﬁéfﬁﬁ%&ha%&ﬂeﬁt low frlcnémrpgdbﬁme@mh?ﬁﬂt@d
aci ds that naé be used in the present invention, exanples of

monobasi ¢ d#) B using&re arkmc pw&mabmclmbn@bag|vcﬁlgky@wr@gfopaja¢i¢ sizeof thore

R L o R R e S

palmtic ac‘ﬂadmcle?c&ﬁ;’éh&‘éd‘ﬂﬁﬂﬁ(&héé Whdre theSdr@adit ﬁo@ﬁieﬁlparﬁ}ﬂb Al 61 $5 afnlcﬁl less
oleic acid, chloroacetic acid, fluoroacétic acid, valeric acid

versakd c acﬂr@iuseﬂzsmghétr@ﬁ}@yémtlwalanﬂf@rmmehymhxbgeﬁat ed castor oil
fatty acid. Mn i C_ac aving 5 to 20 carb referre
Thess aonobasi o el th Bieti, "Frian Bsigs SRR Sae ot gh Srhc Bt

may be usedagidlatA) t@fbe'b'ﬂ:nﬁ@cmx' tﬂét:ba&ﬁh g QondpW&iti8h n{é@ﬁsea %b@ﬁtsave&?getplaﬁm
nonobasi ¢ acid, a nonobasic cyclic organlc acid and a rfonobasi ¢ acid

ot her than summdtbbifsclodl&"mtmn mtlgminamd moieccomenetdle mesesia valge trizesured
When a nong}asnc ﬁ¥0|%i‘ ani c ac§$ gnnoba3|c .acid other than
t he monobasP*Stgctd® ﬁ’ﬁﬂ R LY g eeS‘i':%@EF B MEFSUHES PR HBhobasi ¢
aci d,2¢ he npAOB380E” ﬁﬁﬁdfh&u&aq%}m@&b%uoc&fp?fﬂahy g@%mﬁe&&%w&ﬂ &

lower limt of 5 nol% and an upper Iimt of "100 nol % ano
nonobasi ¢ aecpazﬂscleu sie¢l medtuadmers,, ethanot harsed, gad lacn@smrmg]tsmpsnadme isakt #tRS°C,

nonobasi c in.the general forpu t nonobasi ¢, . cyclic

or gani ¢ ac ?éﬁtﬁbqrggmﬁ gl aize’ %éﬁ%éé%lqﬂﬂ%@erlﬁaﬁi e‘g“r) vBhigth ha DR
an upper |i t ﬂ@gg

organic acid(?nfaéﬁﬁé%ggpr e Igr a%%@osgfeytﬁvl\glgltﬁa%fmf%%‘r‘ m t ﬁg %Ié rf% and
an upper | imictosoépelSEMijol % and further preferably between a | ower

limt_  of 25 nnl@ba.g q.% ggr limt of 100 npol % By, setting the
cont of 20t hdagligestchitin; ghitasan o rH’éPlYQFéBefF‘P%thBé Welalryerage

cyclic or s
(é) is ap%%%ggl§§E$ypggﬁéﬁg¥ﬁﬁﬂgéﬂaﬁﬁtﬁnzn§%h%xcel 1}??1&%&% ﬁﬁﬁua
sust ent i on affchitiayetfifob drafesivatpess hinsreamasy BdobfNed GaskiieN b Haukd Before

perfor.mance are realized, and the anti-cracking performance of the
USE.
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5KCH g. In the nethod (a), a nunber average nol ecu|%f§-06\%??g'ﬁ99%’f5
the resin obtained by copol ynerization of a polynerizabl e unsaturated
organi ¢ acid and anot her copol yneri zabl e unsat urat ed nononer
preferably falls within a range between a lower limt of 2000 and an
upper limt of 100000, and nore preferably within a range between 10a
lower Iimt of 3000 and an upper |imt.of 40000 in terns of standard
pol ystyrene using gel perneation chronmatography (GPC). Wen it is

| ess than 2000, the filmformability of the coating filmcan be
deteriorated, whereas when it is nore than 100000, the storage

stability of th i i E,;aggg kP £ TR E%q
" coating conposi ﬁ%ﬁ%ﬂgﬁfn%hggﬁag_@ﬁ)g or ?)%#tg:}:et th)af?llsusle, gt%ga e et(#g%{l a
| ar ge anmoundweflinglt bfid.5Wobylwsightvaidtas upper IRfiubf £9%aby weight intke wital solid

. coating, which is not desired in terns of public hygiene and
econom cs. content injthe ¢qpiingepmpesiien (hexonaften splsret tqaniae selif content of the

anothar coparyias iRl REEEE LG HAALHOA BarahaRR: pde' iy,
val ue ®f 7Gmbrove@Loipalediith a Yhing ichmipdsilie® fot dbathiriRg tH d@rﬁtgflaolhlﬂ@r

20amount of a nmetal salt to be bound to the side chain is small, and
appr opr i at @ariey @yeven vheoghe esganit polyanep paicleddy) s ¢By in @ pertenia lgse thsa

he- | ong. t o e SSrS b iesy b e B2ty o Rlefo ARSI dei g Ee i

anti f oul i n@eRedlized fBRAABngR ARG WL settihgRBe Q&it@fit&@@.%ti.@’%%?tvw_}%ﬁt){n M sa8d
to too high elution rate of the resulting coating film "25The acrylic

resin (1) cotgnhelthe noating compasitioms Alles by istttidg Hisovwatanhiof the ofgaast padyraer

group, y epresent ed by _t eneral fornyla (1) as i,de chain. In.the
Genort] °Fomae (Rt s\6 oy oL on o i thEsvbitlooRmEbine SaftlcomapRion it
and prefer ﬂ?b&ssfﬁ%%%mﬁ b lebatfilz AReitoht Ldveﬂé‘ﬁr éﬁ-—!cﬁl%% bh ki Iﬂgﬁfsﬁ wtgde)‘t
contained in a range betweena lower Iimt of 0.05% 08-00052: 909015
by wei ght dmethas adippercelvith 4 subktraepsiihe vesulying coatinghfdnms ehd blaasabilen of e
the acrylic resi.n %ﬁ)ﬁl e/\hen it is, less than 0.05%b ight, the .
anti f oul i ng PEHES AEERE €N Fater Whet G CPRINE GOIRASIHOY of e Rigisat B¥eYipte
el ution of : j fe Iy} ok Sl V. ji s t :

Sal't in {neonaugthe ARaRkIaR (CFae SRl Rt caing' ORI Sh

t han D% byHdreehgtital sblié chdag-it dremostinsg emhpasitionf (themolid comentarfahe coating
performance and |.ong-term antifoul.i régq}aierforgance_ tend not to he,

obt ai ned s#&CPPPHEPYHNERRS Bé%%é}ls‘?é’ e Vg theeatigg cpmpositan itl0aC for
coating filmy.§.too high. The content of the nmetal Mpreferably falls
Wi thin a range T:ietween a lower limt of 0.5% by weight and an upper
limt of 15% by Teirgison why dxbeleaciow frictiomss berféimancé beh 1@rabtgined for a
represented by the general formula gl) is 10preferably contained .
within a raf@fer FEmiyesting thoveentent pf thegirganio palymst patigdedAiat Qppep 0% by
i mtepf O. i: | ”» ' e .

By st | PG s rolid et et EipOiio BrAgiaq e EARUAS bdines
formul a (1)3G)By dettingtthe Sontamad the drgasit pblyaier patieleqs) ahe Sachyweight &Shbre,
(I') that is the base resin (B) into water beconmes_ appropriate, and a
coating fi Ithe hedrper) layreismeig likely e befrmad pver the entyg spifacetaf ghepgoating film,
per f ormance - M- i i er.f ormn i.s.readil
obt ai ned. < gﬁgle%gén(rg@@f)ﬁve%ﬁl%i b&%ﬂna eé)a(gllcbreyr F%nge?rf gosri aﬁ"’?ﬁﬁ?’?&f‘g an
acrylic regiiyBhayhtrglist the @astent0sfeh@bigdRic POBMRSE PafRE (Y tb BHYYBR eddht or
formula (1) and at |east one group reBr esented by the general fornula
(2), espedessvar ipflugnge g€ thelinasegse of rrughaikss duatneough pericles gorfained she
formula (2), Rl and E which are the sane,,or different, from.onpe
anot her . 1 SERELERRTE TBq gV Gt COPPAFATEHLE S50 Bl 0% by weightor

Pref er abl y, mafklof &fe dRbani&Bolgmer &}tiélé CARR UsSPROIRM lexELIRHP owABIc@ora@S Ul t
of this, a coating frimexhibiting lohg-termsustention of |ow
performance can be realized for a longer term.
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-00052.
08- 00052: 909015 performance and | ong-term antifouling pe(r) (())Prrsazncggg?lss

nore easily obtained. (chemcal fornula 1) Z OR4 |11
H2C=-0-1CG0-Si-R6 | R6 (4) 5In the triorganosilyl (nmeth)acrylate
represented by the general formula (4), Z represents a hydrogen atom
or a nmethyl group. R4, R5 and |le, which are the sanme or different
from one another, represent an isopropyl group or an n-butyl group,
and preferably all of these are an isopropyl group. As a result of
this, a coating filmexhibiting | ong-term sustention of | ow
frictional performance and | ong-term antifouling 1Operformance is
~ nore easi| yBaktaiin€d)] Al so, the storage stability of the resulting
coating conposition can be inproved. _Concrete exanpl es of the
triorganosilyl (ThetcrpeErg samnasitioa gf Bisdesdt pyentina gatiara basorasin @) eay

. include trig.-i | s |yl l.at e. ri-n-hutyl sidyl

(ot ) acr y PHI9EP PSR Thicbese B (ARG B0 ik PPt bt ety
t he gener alinfe@fidMIn@ludés a rdsin imbmB 20 RYdtSink YWhe OB LIOupGEplesinged 1y the
preferred because stable polishing rate is maintained for a’l ong

term 5The tfellovigagesiralfbrofuie(ll) acryl ate may be used singly or in
conmbi nation of t Ki n The acrylic resin (I1) may be
produced by the '%@Mﬂ%r@et hg(sﬂ) (c) or (d). 20(c) a method including
a first stepnefeind M YepREsedts AdivAldAO bY BREZARNE ndfkS Hnd FBFbsOfitd B8R bFoanic
acid, the triorganosilyl (meth)acrylate represented by the general

formul a (4)acidansidwnolrenobasip etighedi zaiohp reprssented diyahle foblnwimegr genamnll a
second steg. of g@apw’ ng a resin obtained in the first step to react
with a met AP™#Bund and a monobasic acid, or transesterifying the

resimod th a metabh@RgiRRE) a nepobasi ¢ acid, 25(d) a method of
copol yneri zing a netal-containing pol yneri zabl e unsaturated nononer,

08- 00052: gaa6rkh, RheR? andd’gahizhirhayl be(tive sam@or giFfateat frejrons @nother, bgpredesat
general formyla (4), and another, copol ynerijzahl e ynsaturat eg,nﬂ)nomer.
The first $éPPEP H‘é’“ﬁé’crﬁ‘Bd"WXI gir‘%,ul)g %Fé‘&e ARSI REDE A GhgssmInKing

pol yneri za -ﬁ‘ﬁ]ﬁ& | a0 f : 509

wei ght), t %Erﬁ% tlrdlﬂg%g%]om g@%@%‘?%@ﬁ’zg%re%% eg% @1%%};@%%%1
gener al forfominda(3) (for exanple, 90 to 5% by weight), and another
copol yreri zabl e unsat urat ed nmongner. A nethod of polynerizing these
nono component®Q-M¥tO0part i@l arly restricted, and exanpl es

thereof i nghg&%gwmpe&?%@{?%e 4! ﬂ&ﬁ{r@ﬁ'd&%%ﬁ@g t’ %ﬁg tiese, an

conposed o € unsatura organi ¢ acl
tri or ganosidcflic et Mvagy the atipaspressneddigr the @padrylnfermua bl )and/or general
10unsat ur at ed nononer, with a polynerization initiator such as an azo
conpound oo {d)de asile shaipaereanpichilie desin BRving & prosyhekingisiritiuehe
sol ution dr ' i S I - nojl .. L
11 ow ng_ ¢ P oactted 1e BrRp YR B IS SRS Bl B D i VBl
unsat2( at ecrefe@dRie@ bechusddalild RvoiREbn eFB@l e kEREbea WAgaéru at ed
The base resin (B) having the side chain and/or the cross-linking structure as
described above is called a self-polishing type polymer, and has a function of preventing
adhesion of aquatic organisms such as barnacles since the resin gradually dissolves due
to hydrolysis in water when it 1s used as a binder component for forming a coating film
25 in the coating composition. When a certain amount of the base resin (B) dissolves in
water owing to such self-polishing function, the organic polymer particle (A) exposed

on the surface of the coating film is released into water, and a new organic polymer

particle (A) is made to be exposed on the surface, so that excellent low frictional
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nononer i nclude those described in connection with the ab85\3/@0Ea)lsc?‘r:y9 ?%15

resin (1). 15A nunber average nol ecul ar wei ght of the resin obtained
by the first step of the nethod (c) preferably falls within a range
between a lower limt of 2000 and an upper limt of 100000, and nore
preferably within a range between a lower |imt of 3000 and an upper
limt of 40000 in terns of standard pol ystyrene using gel perneation
chromat ography (GPC). Wien it is less than 2000, the filmformability
of the coating 20filmcan be deteriorated, whereas when it is nore

t han 100000, the storage stability of the resulting coating

CONMposi ti OfpetformdiRaby ekt @aehié PelyReApirfitle (RANBASHY hBhired. NPLrtR Byabl e

" for practical use, and use of a |large anount of diluting solvents is

requi red atintetastion batweén the dydreyyl gihie And eatiootc giesi pesdessedby theerganaw

_ points of public hygie and. econoni cs,, The resin .obtained b he
Frrot st ep RO ZAEITIaN: Lo FBPL MABRYORSePOaSFsre oS DA arah (o relgpee

to 300 ny @fﬁegorg)ﬁhggolyhef ?aﬁi@l@izﬂ Hﬁ@xﬁ%r@dég%?%omg%gdw&sgfwh@re

netal salt to be“bound”to the side chainis appropriate
hydr olfy/t i ¢ oquiyopeindgr redin nbichavmgehe estahM B)d Siendsednsd thadthisdowitictioneld,
whereas when the acidic valye is nore than 300 KOH g, the

| ong-term eSO dhe VEwRe PP@WBH@F%QM a%m"g@tagwegf%%@ﬁgé?rm-

08- 00052: 9 eI i |: & : i ;
ot i of aot ort Ty ce Pl B it PkaRRl A GRE fydeFs BPte b Ae RSB 16 haing
coating fi Ifittn formed frath ehes@ating cahpgritdn éiithe prbdd dhvieaion axhibisterpellefit

allowing the resin ohtained in the first step to react with a netal
conmpound arf@tiEPUPHBEATENGE dL herstore, Higscadting comnostion 198 they prssent Hvemion

LT BRI Rl T S e

chai n of therfoRBirte. In the second step of the nmethod (c), a

met hod of allowing the resin obtained in the first step to react with
a netal conpound:@ntples ofblirdisse resind®) 4secbin the piesens irventigy ingludether esin
with a net r.of . .a nonobasic acid may be achi eved by a

conventi on?f)lll@%fgﬁ%sgnv% nmethod, and it is desired that heating,
stirring any doherfiickesi@hainome gedigcrepiesentéEbpaealehdral foANeE (11an sidee
deconposition tenperature of the netal ester. The

net al L ont ahaindberporijererafersas to agnemticresired))inonomer used in the net hod

d b d i hed. i i i,th . th | i i | ).
Copol yrer | AW FBRDR (0 TEPRQ By repoma i S atE Sl forai e ind
simlar to dérlgnﬂa {éﬁl’é&@fﬁe& By theldehéral fdemaAGI(Y) inGideQshhins (Hekdinafted SrefiRH RO as

Yy

represente " the general fornula (1) -is preferably contained in an
amount r angicngicfre Y ower limt of 0.001 noUg to an upper linmit of
h

0. 006 mol / g4n the soli.d.content of the acrylig resin £11), e group
Fepr esent e Ty HEMGRER BTG Parain Sprosaiey by Biebnoratlommiie Al o
amourg r angihiig (hérehRer A& Ted toMlslacRiic PesBP@r))TRAd 9 tO an upper limt

of 0.004 nol/g in the solid content of the acrylic 20resin (l11). By
adj usti ng t(h€) soargiv rssiohavihg s erags-dinkisg wirettire represantedimngehs gevdral formula
elution rate of the.acrylic resin (ll1).that is the base resin (B) .
Thto vat er GLEOMLTIEEPIERLRET a2 cotias (e e RRURAGS PO IE?
sustention (psf;))! ow frictional performance and |ong-termantifouling
performance 1S nore easily obtained. <Acrylic resin (I11)> 25The
acrylic restAvrgliddediniB>an acrylic resin having at | east one group

R L R
d (11 i 1 Lyl i: - i d
on2 1 b SFEE O 5HR0)SBTRLER 0 Y LS mT 0
produced, for example, by the following method (2) or (b).

(a) a method of allowing a resin obtained by copolymerization of a polymerizable
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08- 00052 909015
all owi ng a pol ynerizabl e unsaturated nononer and a nononer having a

triorganosilyl group to react with each other, and anbng these, those"
obt ai ned by pol yneri zation of the triorganosi I yl (meth)acryl ate
represented by the general formula (4) with another copol ynerizable
unsat urated nononer are preferred. The ot her copol yneri zabl e
5unsat ur at ed nononer nentioned above is not particularly restricted,
and exanpl es thereof include those described in connection with the
acrylic resin (1) and the polynerizable unsaturated organic acids
described in connection with the acrylic resin (I). Each of the

. pol yner i zahingatUfsal dbalie aei@ b8d Bhth@Cbfl o gierifdbeiinse@PRLY idhbmaogeact
unsaturated nononmer nmay be used singly or in conbination of two or
nore ki nds.willo: metsheompoundgad asnonabagieracifh) erdrapsestasifying thesesin exdthmymetale

. general for Ia 4 Z re sents a hydrogen atom or a nethyl group.
R4, R5 and E\éf’%’ﬂ l?ﬂi %Ejet he same or different from one another,

represent gp) b. ffeftod FbY'coﬁkSl?M@nﬁﬁg @ﬁxe{kliéb!ﬁtﬁimr%r sAknerdable Rin§dteragdal xﬁoxﬂirﬁer
of these are a propyl group. As a result of this, a coating film

exhi bi&ing andrageuhetrcmpglymeemblonn&aturatowrrtqmmer onaI per f or mance and
Iong-termantif uIin Sper.f e, i re easi | obt i ned

the st or age st agfitpegedpl (e Hedbaicd pEaEBits i Eahaesd o rosfggton
i nproved. or, é) ﬁ?é?ﬁﬁlﬁ& ﬁnﬁﬁﬁ’ﬁ%h%’? £ibc atéfﬂaaﬁtf dn%f&?@@ﬁél%'ﬂﬁénzabie unsaturated
(meth)acryl ate represented by the general formula I ncl ude

tri-i-propyhsidmdr t§ neatinyak aylheaale:pmnuhct arid ambuidbaksiakcid] or transesterlfying the
(met h)acryl at.e. .20As thetrlo SL| h) a te represent

the gener al"e$®Pikh2metahester of 2t %qui §may %ﬁﬁ?rﬁ{u&@%ya Srigrtonaly
pref efg ed fi{i&%@h{?ﬁ tﬁ%’"%@ 1t99hés§18& ' &u-ﬁ ncf Rk 1e ngﬂ&étga at'd'€

triorganos acryl atema eus sin yor I'n conbl nation of
two or nor aeﬁpﬂdﬁue ddual tor mrdbqanﬂns.n khel de@mpdf@tamr ehrpemture pf dsanétaldstey.
the general for I s 25preferably contalned in an a

ranging fr om an ﬂé’ﬁqur’f?ﬁ? le gpsagraied Prpmgid vipddn thaabove mﬁﬂwd&) i§ gt

by wei ght
ool yrer 1 zati oAy St Had o SRR BREE R MELAL fr SR al b aroups e
gener at ed imBcitedc ot @dmﬁalds ihervdranctade Wlﬁﬁawtatd:&mbﬂ@l&sicham sobh by

wei ght, the proportion of a triorganosily 08- 00052: 909015 gr oup in
the rsul ti(mgthesyle qeid; §wn$awr§tﬁdtdﬂaﬁl<>a@6@oaa@|lﬁgnqnqaﬂwbwrtfp@h grgmaleic

ant 11 oul | nd SRR Pa P AaprRetky D bEcBAE el s FRARRIO ey RSt e

content of eidhﬂcttdfla%@@ﬂ?ﬁlldyyéstérr&'fahhﬁ%ﬁﬂaﬁsﬁﬁn@ﬁ:@ﬁ@s editl eachyg o hgleic acid
general formula (4) in the nonomer mxture is nore preferably in a

range 5bet vasiduct chwﬁécrxypﬁhm &mqsln)avrw%w nh&agﬁwéﬁddlept |Oéaéwdrqm¢thylof

ar t1 oul ar 1GreRe TR 8 & g L pELBPot BuB AR el dtilie” e
i ncl uge m dfggnalzamaaﬂﬁ&urme)&tdﬂgau@mqaa,db@&sea Rgly’ draf gamBmhtio of two or

(met h) acryl ate and anot her copol yneri zabl e unsaturated nononer, with
a pol yneri zZnetedindsni t| ator such as an azo conpound or peroxide to

10prepare a m x t|on .and ion dropw.se..into

so vent such s Ty iniBEpaRbe B e e ore TR EREY T aapSS
heating. me hod%(tir) Wﬁélyﬁa‘éﬁia%%dﬁh@&éﬂ ﬁﬁbn&ﬁéﬂm&m%fa greﬁp @@ﬁ'ré@ehl‘éd rbg%ﬁen
(I11) preferably Il's Wwthin a range between a | owefr [imt of

and an upp@enenahform@lfa (100008, metadcantaimng pelymesidbje wisatiratedmoanger may be
bet m,t of 3000 and,an er m t. of. 40000, i n, 15t er

of o 3, e Rilondte S palgmanrebBBR e OiEhtis Seid a8 ek hcpesod (o)
When it is thesst t/dan rg&Qpcorﬁﬂb%na 'ah@hi‘rﬁfnﬂ%ﬁé E!.Ci(.%ln%f mEItﬂHrer gﬂﬂiraf ﬂ)gthg ?‘Aemod
can be deteriorated, whereas when it 1S nore not

t he storag e(a}sOIaﬂnarisesttgnf@mgtthmpmlgmaﬂlzabb@mnataltafdgongmmpamdtwmma mstal ester of a

i aired and the .coating conmposition is not suitable for practical
P monobasic agia 9 P P
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_ 08-00052; 909015
The group represented by the general fornmula (2) is preferably

contained in an 08-00052: 909015 anmount ranging froma lower |imt

of 10% by weight to an upper limt of 90% by weight in the solid
content of the acrylic resin (I1l). Wien it is |ess than 10% by

wei ght, self-polishing property may be insufficient, whereas when it
is nore than 90% by wei ght, the elution of the coating filmnmay be
too fast to retain the coating filmfor a long term G5Mbore
preferably, the content thereof falls within a range between a | ower
limt of 30% by wei ght and an upper limt of 80% by weight. <Acrylic
~resin (1V)> The Tdneloyheircopaﬂsmeriz(able!)unisatuamec’amowmer used inrthé engthogs &t) and (b)

(3 that - crt PRIREHBdEERT 307 FHETIRHR D KRS &nq?ﬁégr'g@irgésgé‘r'sa
- formul
ornui a (3)hav1% gﬁ%%%ﬁg?mp%’@ét%of&y Hcﬁﬁ?&gﬂ&ﬁﬂéth ﬁgﬁjes of

preferably a such as My,

a net hod of(mpﬂh@atu;data,gt Ianpyic(nyeth)mcryle&; n-bhey (methgaceylate Si-tuityl I{ma@)acrylate
structure containin ivalent netal include a {T@_%etlod oI al I OWI n a

di val ént rré‘tbéﬁyl @Bﬁﬁ}%&ﬁaﬂt@:@ ?@&@?XMWFh pasadate opuryl agthlasaylatepus 5

cont ai ni ng ' ! _ A

conposi ti o gJ[ 'E?gatge@d%%@ i b %ﬁ@%ﬂﬁmﬁé@aﬁﬁsﬁgs lgavﬁpfgeint
netal by Sthtbbn@mmﬁﬁé WSTef indiatyi mh s 21H5rerdxym;aylﬁ(rrmat)b@§l1aw‘anaol ution
pol ymeri zation 1s not particularly restricted, and a known nmet hod na

be used.  2-hydrgygthpl @actipenylte; ﬁmlgﬁrhydrﬁzsaﬁqoe (methoaraylatesaters sychas pheny
di val ent n?ﬁq%éh&%c&ﬁét?%ﬁd %¥Jf§ﬁe%l'(§r9 rﬁ{apeq pgf) Ll%g?ﬁé él?gt%l?m ﬁacr}gﬁte este

havi ng two *uns groups-r enera

formulga (SkicH 4sCliyleretdGR) &Nho((n@th)é&bﬁlﬁhﬁaﬂ’d My@ma@egm@l moflb @a&rylate

met al such as , Zn and Ca) and the foll ow ng)a general formula
RCH2=C( CH3)h&003 zlppbzs)enzgmég&emfﬂ tp Sk erybimath)acryiajapsbers SleéltBéICISGéh
as My, Zn

| h h
e o Ssert cd A Cpaien g iRiAhE BelrSRidnd bnIRblIRY S CofGefH iRplss
in a side @i thanfRE (@&hﬁbﬂnag efBrs Fdel (EnekiDBrlatnidd) vmﬁwdoﬂ@oﬁﬁ@ms@h as

group in a side chain e nononers recited in connection with t
acr ylic 08tm@52-m@m@ﬂ1®ne,esm}hsce(tat)a Yloyl(plrcbp@naﬁwmtyébmeteawn@l tplacme

et Al Bampuritd SRS PREE. POTTBE BET A VA A Gl AR Py e
resin is prd?ésfé”r@ﬁ]dﬁta@oﬁlgte HRst2RY0 e Wetle Rlbietyl Bﬁth@?ﬁn@ﬂh é%ﬁﬂ!tt@'fest@fs it he

acrylic resin (1V) nmeans 5the total anount of the mag
cross- | i nkipngferably {clt tor@8 alkgll grhapsyendl 1 itm Cohadkyd goawmps awn@s@nefeuecby t he

e sed s i et SFnelss A TGN o it dude eobase |
resin (B). (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate, and cyclohexyl (meth)acrylate.
20 The other copolymerizable unsaturated monomers may be used singly or in combination
of two or more kinds.

The metal compound is not particularly restricted, and examples thereof include
metal oxides, metal hydroxides, metal chlorides, metal sulfides, metal saits of organic
acids, basic metal carbonates and the like. These may be used singly or in combination

25 of two or more kinds. The metal compound is a supply source of the metal M
possessed by the base resin (B). The metal contained in the metal compound (that is,
the metal M possessed by the base resin (B)) is a divalent or higher valent metal, and is

preferably copper (I} and/or zinc (II).
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[ & her binder resin] 10The coating conposition of the pr e%SéRQOSZ: 909015

i nvention may contain another binder resin as well as the base resin
(B) for adjusting the physical property of a coating filmand the
attrition rate of a coating film Exanples of the other binder resin
i nclude, but are not particularly restricted to, a chlorinated
rubber, polyvinyl acetate, an alkyd resin, a polyester resin,

pol yvinyl chloride and the like. As the other binder resin, an
acrylic 15resin other than the acrylic resins (1) to (IV) nentioned
above may be used. Exanples of the acrylic resin other than the

. acrylic resins (fihk rhéhobhs¥d adid‘%'dé@?arﬁcﬂ@ﬂ}’ r¥BicRR e for exafple, Hakidples

ester and the like. Al'so, the coating conposition of the present
i nventi on mlm;emfomluimamdiami: wads bayrig 260 30 barbcm, aid amevexthesea s eddnobasic

. liquid paraffijn; rosin; r.ogenat d r,0S henlc ampl
herd: <ol varadhe Sretty A9t HeRe R RS0 ThY BRRRSEAdRNRS R .

ol Sp?Lpfy?‘é‘%ﬁe‘eﬁ‘ﬁtf%?a%m%%?ﬁ%%ﬁﬁiﬁdggézﬁfi%dﬁl@%ﬁbﬁéﬁ% M fepresented
pol yetther pgltiyogenam! frmeniéad1) The ot her bi nder resin and addl t| ve may
be respectively_used S|ngly r in conpjnation of two or re kind
Wien the coati nd FESMIOE ﬁ%@% BPfHaH’é aﬁ@ééﬂ‘t quﬁ%afiy raﬁrlewgo%%am
between tnah s ipiER; Rolhlte s GEichilG) D05 <héfplshabhenfal dlfreiibll
of the ot henchhisteeyclic essimacid abalts éereof( B)] : [other binder resin] is
preferably 100:0Q to 50:50. By setting the proportion of the other
resin bi nder WI {Thierrigyelic a%xﬁmlaﬁgbparacwéx jesigictad) mad gxampies ﬂé‘%€@%ﬁ ingpde
in | ter |

per { ovance TP anaa g fine s Piieie Reltace O A0l LNERERPR. Bamplesof
per f or mancehd ﬁ]oﬂ@:raelcelaﬁil Haying latdiefiRsic hydrocarbbgkélewdh hrrbgldém@‘@uhdmvm‘g
the present invention may be in any forns such as a sol vent-based
coating co@b@éﬂn@; mmar@ﬁ, ipgrneRipe of dddangyskelntgro gnd mere censepta fxampleous

(5: gcr')rggls P?I gg@fxf% lelic gcxldegéoré&(%? 3?1 &hﬁ?rsﬁ)gf?le S c'](? Ef'grﬁld §§l§aqéa%%g%flc acid,

desired) mpylubRicUsRd pidarictacidSisbpintakie akiar I@J@ﬁlmﬁné 8858 NdeRBbpimalio acid,
obt ai ned by naking reaction in an or anl c solvent. In the case of an

aquedifs coatrdagpcopipoisiacidond theslikene Pbatm thessi, bietB) acfca rddhmrhdnetm astibr

br epar od byvacenune] fulisenr it FeRSF e orelElPRae it SREREL T8 em
resin (B) (agehtinhoR 'ﬁ‘i‘&% réﬁﬁhﬂbe%ﬂﬂl T&l@rrﬂ %ﬁﬂlﬂbﬁﬁiﬁg }Sg?fo?dnﬂ@éé owing to

according to the above nethod in water known met hod be used.
The di sper sibpipprietethydralgsisnend peeruseqd Ieacdllpntr @mtmtdql@perﬁmiamcaafm aeeting
t her eof inﬁlude a matfhod g enmul sifying with a emul sifying agent; a
met hod of dL38F §rs5PTRYARRYEF al'i zing a part of a carboxyl group
possegsed by therHaasshobest BydiBbr agam%f& 3%bt Hécegkﬁmyrrﬁ%ﬂwp@%@dmﬁﬁmsm
15desired) wth a basic conpoun and the |ike the case of
agueous coamnengsmaqrﬂ(asdtthaidge roayebealstdi nAsl sump, ﬁm;tk&npin, nosing, rhydiggabated
may be used as a ﬁlal conta| ning acryl.ic resin acrg%c res

and the | i K8SMhA0F ARrRoEtQnaidr opifs RieAGCedy |y dDG FRSINSESEHRTTER © fch%‘}g"
basi c compoyid wasd Hﬂﬁq tal Wil rBiR aﬂd)fheﬁﬁqret | GHb Bk, ﬁﬁﬁééénﬁ%@‘i‘o&ﬁ’s and

20ammoni a (aqueous sol ution); am nes such as trTethyl am ne,
trinmet hyl ardlprepcwmdn:ttadl ydsmmamapreﬁrmd hmthaamayeasﬂywmhxmhe afidwcoits,aamdne,

2-di hyl am noet hano triethanol am ne, diet anol at ni pe,
4 ety | et ﬁéFFg]F %én%{wa %ﬁﬁeﬁa ?rrgzteamo%ﬁgﬁ%tfon %#JA %@tm&m TMARGS A
t hese, anmm{ e(vﬁ%{ ﬁﬂﬁniﬁ%%b% a_nd et hano! am ne are _pref erred.

These basic npoun e used "singly or in conbination of two or

25nmore kinds. [ Adgid meadbasic cyclicldigari©atit ighas bRl sirighnordh chmdinaties ent

i nvention may be added with commonly used additives such as an
two or more kinds.

-17 -



. . . .. 0B-00052:909015
- met hyl t hi 0- 4-t - but yl am no- 6-cycl opropyl am no-s-tri azi ne,

4,5, 6-tetrachl oroi sophthalonitrile, N, N-dinethyldichlorophenyl urea,

nc et hyl enebi s(dithi ocarbomate), copper thiocyanate,

5, -dichl oro-2-n-octyl-3(2H)i sot hi azol one,

N- (fl uorodi chl or onmet hyl t hi o) pht hal i r ni de,

10N, N' - di net hyl - N - phenyl - (N-f| uor odi chl or onmet hyl t hi o) sul f am de,

2-pyridi net hi ol-1-oxide netal salts such as 2-pyridinethiol-1-oxide

zinc salt and copper salt, tetranethylthiuramdisulfide,

2,4,6-trichl orophenyl mal ei m de,

~ 2,3, 5, 6-t et r achlahengithé Reinblydskudcidanldt) s bedisae in the present invention, examples
3-iode-2-praopyl butyl carbamat e, diiodonetyl-p-tolylsulfone,

pheny! (bi sy Eiedppabasimasias eihemihan theeabove monobasic cyclic organic acids include

152-(4-thi - i1 . LAA boron 1. di.ne \ TS

stearyl am ?i%cﬁ{o}é%%%gﬁ%z%ao rng%,ég‘ll’t:lutroy%da‘%qﬁ%%/(%)rSﬁﬁﬁ%%g‘%é l%%%ﬁ’ (anilegbacryhc acid,

bi s(di met hygrsbidic aciay hawydcld, Zdurg aeidnphiaiedidd, d-éthylReanbiRnBide dtearld RKE

antifoul i n% agents nmay be used singly or in conbination of two or

nmor e 18 nds lingisis asish olem acyt, chlhecagetiq geads | flusgpaggianacid, yalsrie keid avsirsatigiacidi n

or " 805 by werbRIRRLaddPritrieatied hotth AR ey * MOBERE Feit Piving
Wien it is 4399 dabihs Qrelfeitedrel Tihtse mdM@bad ddiWthetdhd the loneBadd&clic

antifouling agent cannot be expected, whereas when it is nore than
80% by wei ghganickfidsonay ucshd sisgly roaaksorabidatpeedfitwg or aworo&inds. i As thee

ti fil Th tent of .the antifouli t Jis. f bl
a1 ange DRHEE S THRIOPRS LI S A Gh Ponabilis S QIBRP ¥ 1
of 60 by WedfiBhsic cyclic ﬁrg@ﬁﬁ%id‘%ﬁaﬁe 438 t?ééﬂ%r.' cizer include phthal ate

2
2
z
4

ester plasticizers 'suchas dioctyl phthalate, dinmethyl phthal ate and
di cycl ohexyl phtWhdéret mpnatiasipleatlicoorgdiiascid aad b chomsbasic gidsthecinzetise
such as isobutyl ,adi pate and ibuté{g sebacat e; %}Q%CM . ester

18 ®

pl asti ci zerBONoRRtic G¥elic grEapiGESis. aro BERg osetneh atyhe Mengitasicqcidy thsanonpbasic
and pent aer, rd 2l ; . IS %e S
11 chione. o phcsphss SHEKIrERE broBAAHRHTE SBLEE il 8T 5 A iifpher
pl asti ci zedimiseftD0asolepanony the homolydriancidy dsedndTioat iy lin thp@xysicaidit e;
organotin plasticjzers such as . dioctyltin laurate, and dibutyltin

| aur éti; aﬁe@qﬁ Gdhgmopehagigaridinthe geflﬁﬁaéﬁﬁwfée(ﬁé thpopeRasiciqyglicrorganic

5plasticiz ' ' 10 1 i ' :

s, < Hit Rl SRflepbditibsh EloneR IR SAOLEduDan bR B BB0,
as precipi tmdl®d bEreicement &ff the mohalyasicadyalik organiciacid iyvinoteprefdrably Bétween a
white and bentonite; and 0coI or pignents such as titanium di oxide,

Zi r coni um oXVerdmibak | Tmeladnd s veies limit of 100imel%, aad Fisthep peedsrably between
graphite, i . OXI | yagj :

ohthal ooyariizeh i S8 o A8 TR o INGIRLOEY 28} Rl BE Roment of

si ngla30 or ithe 6:pEhic AGHireddel detived BomThE endhbbabic cyEX@sIpaais a6id 4t Benol% or
sol vent includes hydrocarbons such as tol uene, xylene, ethyl benzene,

cycl opent ameoredudadlesis plche bife resiy G )op erproeriataly appnfucseds 5p that mase pegedent

such as di gxan t et.r ahydr-of ur.an, et hykene ql | _mononethyl. et her,
et hyl ene gﬁ?‘%ﬁ%@ﬁ%ﬁ%@ hoﬁo“é%crﬁcgljro,n Elep[ flr I@Wé&gﬁ%ﬁgi‘%}g'tﬁgﬂgﬁtﬁ oé1ln%t her,
et hyl ene glpegotmatichuteyealelefeind thé &ithylaekifg GEN6Ranb® BOME thiting&tiMean be
and di et hyl ene gl ycol nonoethyl ether; esters such as butyl acetate,

propyl acetfaither igpiorgd. acetate, ethyl ene glycol nononethyl ether

t d eth .l | t.hyl eth t X t
by 23 sobut yI  EIEGHE VAl S OB VU ReRtnadd Sied B EiRdnEnE fhen’
as n- but anghorRBeki®ERAY br Bh & HBR resi @0 ig%?@feﬁeiy\%@ienmfmw@%i@%?éh@l y

or in conbination of two or nore kinds. npl es o
addi tives dtOEfs ardzaan uppeslenirend ¢bomedK QH Gy end noireiprefarghip betsicen o tqyesrilimit

acids such ot zé‘%”g"i%h‘/’é arPcr' E;[,nhl?i)lp%}' fimft of 258 rﬁ?goﬁb%g.s u\%gtllurh%c %’ragg%, }rr]cg[)l’ysis
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08-00052: 909015 resin conposition containing these, and m xing them
|1

g
toget her by neans of a m xer such as a ball mll, a pebble mll, a
roll ml, a sand grinding mll or the I|ike. The coati ng
conposition of the present invention is superior to a conventi onal
coating conposition in that it can inpart excellent low frictional
performance even when 5it is applied on a marine vessel sailing at a
speed of about 10 to 30 knots. By applying the coating conposition of
the present invention, it is possible to greatly reduce the friction
resistance in water conpared with a case where a conventiona
~anti f oul i n@felgeiasetesha dsippraptiately eqplucrd, solfhet £ osdting dilra daying roron
of the present invention is able to greatly contribute to reduce .
navi gati on ertaféhentclemrmfﬁltsuéﬁ@pt%ofdawﬂ%emra} perfpymanaegdpngrprm antitouling

. conposi ti ol S?Pfﬁ{:ma/n%g %?A bcpf%%lh%n Tlile acid Jzﬁ&e 8%% !IT{EQIOB | slic{%%fi% §%§%i§{aaﬁ?£“

invention i ormed Tromthe coatlng conposition o

invention, rmdd pestarablo belwseniatlowaylinie of 0Z0MRE KOHADMdyHNNGphkemie 08220 8ig
conposition of the present invention on the surface of an object to
be codted BYOH/goutine nethod, and renoving the sol vent by vapori zi ng
under normal te rature. or. 15 heating. A nefhod. of | yi.ng .the
Coati ng composi gt TETRB (DA PERET apae lfheE Pt affiR st hraiaSa by
thereof i n%ﬂ@lzm%ﬁih\ﬁ%ﬁfdfﬁ Ralymer N andaR el Srsdnfd hoRBardl RRBtHE
spraying, brushing, roller application, electrostatic coating and

el ect r odepawpolyonrizableeunshiueated mondreerquafeeably Bllnwithina mhgabeiwegn a lower

tricted,. apd f d .und t t . '
vessel o, pilBRNGE A0 R 4 EPEHATH b 100 Q0 S0 SEEE P FEDRFI ¢ FESEE BFEee
low fyd cti onglyeLfiRR bF 960PAEan THper KRR LFAGRML8SR FistdnbedPRIVRE ereQusig
coated may be pre-treated as desired. Th | m of the

e coating film

present i nyehpéroratiicn aéxamhtogriphy (GPOWw fWhet it gnlass ther 2¢00yeeddémifernabsley
it is fornmed from.the coating conpositjon of the, present | tjon.
The coat i ndth ¢RaGPS mciﬂlé%%wnqr FErvPers Wheat s e FEARRUOUART | ent
low fricti 3 MANGCE1fi : ¥ |

coating fi %%%gﬁﬁtgﬁtg%gsent S’lﬂiﬁ %%tlo E?Igbgflg%n E%E?@%ﬁﬁ%e écﬂtﬁng

anti f oul i ngopgobidomNme saitublcafor practieat kse) gnd asd aff tarpeeamount of diluting he
foll ow ng, the present jnvention wil] be described nore specifically
by walp of eelysplsdsregpiged:athatimeiof soaiagnyyhich is ns\desesd m teras of aullis

i nvention W -00052: 909015 restricted to these exanpl es.
[Preparatigﬁégpggggg%nggﬁ'solution] (Production Exanple 1
Preparation of riashemsihbd(a)ptheAsidobtained bedopdlamkriegion ppe golyrictizable
condenser, a thernoneter, a stirrer, a ni tr_ogoen 5gas introduci ng
tube, and STEEBEHRISITENRIS 26A PG aRPthpaRPOlyMgrigible rsghisaed mopewappreferaly
g of propyl . I 2 . 2] i o ed
Yo 500 o5 1575 SHAERaIEle Y o 300 JOOBLET el ek 5 B FE e RO G
AV(acgz@ valdmehml 669 meRl salbddrtbotin® pyheside\eRintinem4lD Whé appbgridte Rydralytic
this tenperature for two hours. Then, the solvent in the solution was

renoved at PrSEsTHnRfdhe basduesin (B terdsnos to by obsingd.nvhersmphrnribs addr yelne is

in which the cqopc rati f..a,p0l yneri l e noner.. havin .0
Fepr esent ed 8 BETOE KR 4R R BB R Do afleE
4- necked fli3gkt@pUnBRAUNMbENo@EONRAN ST to R SHIgheDaRbREtoriBy Glihg E@foo
and a nitrogen gas introducing tube was charged with 90 g of xylene,

and heat ed high gloo@ rafhefrthe resalting saptingfilms ol uti on was added dropwi se
W th m xed soltion.of 30 .met hyl 15net hacryl.ate, 5

Cri -1 bpr opyl o1 | J1E TERRAeR (heBlaindd e g fOSbSR Roni Wl esticme
20g of the Jronor@resebd by o %]e%@ﬂl formul (@Lﬁa QUL YhdRET OMhe general formula
2- et hyl hexanoat e over three hours, and then kept at this Tenperature

for three HdymsgtaltMd ipbtiaklentorteghen vaiehtunétel and heefirat)y aomelr () cromue(il).
N . . : H .
of 50.3%by wel gt . SRR i€ Srekeratly omioed i s Fnat Boteds a Jowa Yol &0.05%
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_ _ 08-00052: 909015
20group represented by the general fornula (2) in side chains.

(Production Exanple 2: Preparation of resin solution B) A

4- necked flask equi pped with a condenser, a thernoneter, a stirrer,
and a nitrogen gas introducing tube was charged with 80 g of xyl ene
and 20 g of n-butanol, and heated to 100C. The solution was added
dropwi se with a m xed solution of 40 g 250f ethyl acrylate, 18 g
(0.25M of acrylic acid, 15 g of cyclohexyl acrylate, 27 g of nethoxy
pol yet hyl ene gl ycol nethacrylate (n=9) and 1.5 g of t-butyl peroxy

2- et hyl hexanoate over three hours, and then kept at this tenperature
~ for three hyweightzod abtppen lianitr &$3000 Boivaighbin the solBdnCMb 21 B A0klic resin

N s IS TR s O R T
Cwith 200 g ] ‘ af _rosin, ;
ncerate, i SBRed BRirthsp BebhisoBfton Sg ofirelrE3h R verfuthy Bl EBRR of the
refl ux whi Ingetad\skleimethe sesatlthedoathipefieds hedroly4d.0 Whemit isihareathamae by

5added, to obtain a resin solution B having a solid content of 51.3%
by weidght . weights the iongsiermy spssention o6 s frissiongl peformnanse pad long-tamn aRtHping

resin havi %t}g r . I kN a

si de chai nﬁS% ot g%’:?el%gr? o@%ﬁ%ﬁ%ﬁ@gd %?ﬁg%gﬁ) ﬁﬁ;na‘g%e t{rjgé]gﬁ&ga(t%ﬁ%lﬁ c A
4-necked flrasktingehimehinNstbo Bigh ONTES@ttent f ke eRIMeT @eferablysalls within a
and a 10nitrogen gas 1 ntroduci ng t ube was charged with 100 g of .

xyl ene, andangsdestrend lowedimitiof O 5&sby waisht ansd 4 vrmsr Wy oAdddbyoveisli se
with a m xed solution of 40 of nethyl nethacrylkate f oo

Cri i Spropyl si 1y e s iy the B Rp SR AOE B e ol (D 3t o
and b 9 Grefbrabiteshfasie@Xthdn tdhgk BEARRAIGWaMBHit bh0 661 RRVE Snd @i dpper
then kept at this tenperature for three hours, to obtain aresin

sol uti on Clinatefify0e6 molg th tho selsheontnt 56thewcydibyesive(Iyht By adjustingsha

solution C contai as_a base resi an ryli.c,resi.,n havin he . .
aroup  epr SSBRELE! Y e ge AR BaPaartra sy (ST tiiehee. 1 ehution
(Product i onaforiR Rrytic (B Elz'ﬁ‘?ét iOfe BiseTBth (B FidtdHvhRPbédomes approfriate, and
4- necked flask equi pped with a condenser, a thernoneter, a stirrer,
and a nit r egeatigmilm kevirgoihe long-teub susiergionad v Widtiengipegfoufiancy lasthe and
40 ¢ qo,fd n- Qut anol , a d.ZOh%?ted to 10QC. The resultant solution was
added-Hr opWPEseRPAAIERUIRG BATUBIENES 1 Feadiy 9Bfapeflt net hyl net hacryl at e,
40 g of ety -ARidigl®g)> 15 g of zinc diacrylate, 25 g of zinc

napht henate acrylate and 1.2 g of t-butyl peroxy 2-ethyl hexanoate
over four hour s.Thafacetic 3&im{Ibus es adryloomesindavieg ai lrastioma gofuptiepresented by

dropwi se addition, 0.3 g .of t-butyl peroxy 2-ethyl hexanoate and 10

of xyl ene ff%ewéwaoﬁdﬁﬂgé%k%% o5%) AU a?lggs;enéeﬂvyttﬁ%ﬁe%@wuiﬁ &

this tenper fx0¢ - delcRgPt ain a resin solution D having a
solid cont éﬁ%pléét?ve 0n4%/%9@§/&\%§fl§ﬁftc aiy% resin solution D contains, as a
base 2(esin, an dathd gemerabfirmubai2),Rf, B> andRY-whictkareghessamecdruiifferent from

containing Zn. (Production Exanple 5. Preparation of resin solution
E)  08- 00057 appiber: sepresent anysoRTRR RERHD Tt -RYy] SiouB. whiekeraply, all of R, R

condenser, irr I k1At j _uhe,
and a decanat%gtrﬂl\ef\l/gs C %gga%&% ngi%reg@ll;g{ohgsggg? %@h%@&%%fgg%é E)JE?&
propyl ene glustestionnaftdny Ifrigtidnal pafidmadceTang |- 2bMantifoulinp paforashatss naonel
heated to 80C. 22 .g (0.25M of nethacrylic acid and 75 g of .

napht heni ¢ 38lycPbiamad=3ddso, shastaragy siahilifegfthe msulfpe coalingsmposisan san be
over 4ao hq ;cwegnd kept at this tenperature for two hours. Then, the
sol vent in e resultant solution was renoved at 75C under reduced
pressure, to obtriferadlyreodRylicsedin (AL obfindifedn b RneRRE AMkhRtdoatimig
a pol ymeri zabl e mononmer having the group represented by the general
formul a (1)rigreencuyldmmeth)aorlaghtepresented by the following general formula ?4). Asa

result of this, a coating film exhibiting long-term sustention of low frictional
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10Then, a 4-necked fl ask equi pped with a condenser, a thernoneter, a

stirrer, and a nitrogen gas introducing tube was charged wwth.-90 g of
xyl ene and heated to 100C. The resultant solution was added dropw se
with a mxed solution of 30 g of nethyl nethacrylate, 55 g of
tri-i-propylsilyl methacrylate, 5 g of 2-nethoxyethyl nethacryl ate,
20 g of the nononer solution and 1.5 g of t-butyl peroxy

2- et hyl hexanoate over three 15 hours, and then kept at this
tenperature for three hours, to obtain a resin solution E having a
solid content of 50.5%.by weight. The resin solution E contains, as a
. base resi npefBrmdncy hhd Ion@ e MaMoulggtgeefoanaip iy @preaseiht siaibyd.t he
general fornula (1) and the group represented by the general fornula
(2) in sidéchemaeahdormpuis bduct i on Exanpl e 6: Preparation of resin

. solution F) 20A 4-necked flask equi pped with a condenser, a
thernoneter, a stirrer, and a nitrogen gas introduci ng tube was
charged with 50 of xylen§4and 40 g of n-butanol, and heated to
100C. The sol utign s then added dropwi se with a m xed sol ution of
20 g of net A thi?Ly at e, g@ g of etz%t acrylate, and 25 g of zinc
di acryl at e, g-of Msobutyl dcryl ate, 1.2 g of t-butyl peroxy

2- et hyl hexanoate over fourlhours. After 2530 mnutes fromthe

term nation of the dropmﬁsBsaddition, 0.3 g of t-butyl peroxy

2- et hyl hexanoate and 10 g of xylene were added dropw se over 30

m nutes, and then Kkept at this t erature for hours, .to obtain a
resin %ol ution .I‘I’i}éqﬁi%r‘?fjgaé‘og ﬁfm‘aetﬁﬁ%piaﬁrg rwesgbt'egf;)% %@F%f(’.m’flﬁe@iéﬂs in
solution F LR WS hy dRSgcd AR Dr LYl BSLAC R REandR, QB are AR or
resin having a cross-linking structure containing Zn. (Production
Exanpl e 7: diffeparfain one afotheasiepraseaituniisoprayl group orAng-ndyligsouif, land k
equi pped with, a, cond er, a thernoneter, a stirrer, and a nittogen
Gas T her o0 RPRGEH AL IRSe CHaAT O OR B 00 o B SHIEAEHind ey o
100C. 5The _ ' .%¥%¥ : 52@** A LB antifoul;
sol ution oféﬁug%g%%%ﬁﬁ%é@n@% acrlwglﬁgfcqlS g %@aﬁeh@fﬁ%@rél atagt,1 oﬁdngg
of trid i - prpepptmarcylis metehasityybladieed. 18Algo,ahe storageistabiity df thadesblthggoating

t - butyl peroxy 2-ethyl hexanoate over two hours. After 30 mnutes from
the term nECMPASHPN EHEPHIYBERNe addition, 0.3 g of t-butyl peroxy

2- et hyl hexanoat '

m nutes, and thgﬁﬁg‘aﬁ%g%a?n@% 859{&%?{3” eroggxﬁgg@@%#@ﬁ%‘aﬁﬁ%}é{%g .b§%l1%
resul tant sghetal amuas4padade wi-i-prop@lsiyl(neth)sdrfiate2 Sndrtrign-bhitylsiiplper
acetate and 200 g of xylene, and allowed to react for eight hours
whi | e the Je¥HPadTYiAE- acetic acid was renoved. Thereafter, xylene was

adde to obtain i t i ; I t by
wei gﬁ][5 The resif}lg’i%l %?ﬁ%@% n&s c(g{r%pl zgl&r@ ?Yéaﬂségrgg%@%eﬁﬂgg%ﬁ{légnﬁg@#lg f‘m
resi n havi ng-itgrep@siglianétBpesied isqdefbired becagansitas pblzhingrate(slnaimrained for
15t he group represented by general formula (2) in side chains. ,
(Product i ort lengtgsme Fhepriehgancsilyldmedpasrplstamappe gsed singly or in combigafioq of
of the resin sal uti obtained in Production Exanple 2 was added
with 70 g Jpvonoqﬁﬁljﬁzérhdg acid (AV(acid val ue)=200), 38 g of copper

acetate, 200 g ofhedthgiReesif () Ahy Bvpddued I8aGE folRFvigt BiBthob Qe & (ahi | e
the generating acetic acid was renoved. 20Thereafter, xylene was

added20 t o db) amsthedriediding o figtt istep of Phlywienging agwiinaerizable unsatpted Dyganc

ight. Th in_.soluti. H t Qi ' | i
Fesin havi d5G Ris oo B auBRPOR e R B REPG SFRn TRt fnt g
si de chai n.anoffleP gbidlyméiasRIRsSuRicdPhORF&@! 4 &Epﬁ@ﬁ%!oﬁﬂldﬁihgﬂ rdsin
200 g of the resin solution a obtained in Production anpl e 2" was

added wi t h absgfedyndlie fiesphich tnicectawitila syl aoimgowd and)ammeabasig4cig, of
zi nc acetate an 00 of xyl.ene, and allowed to.react for eight
nour s ani RS aREE St gt vt el Pt a2 PePuEE Hher oar e

25 (d) a method of copolymerizing a metal-containing polymerizable unsaturated monomer,
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side chain. [Preparation of an organic polyner particle] (Production
Exanples 10 to 19) Chitin (avail able from Dai ni chi sei ka Col or &
Chem cals Mg. Co., Ltd) was 5crushed by a jet crusher, to obtain
organi c polyner particles of chitin having a weight average particle
size of 1, 5, 10, 20, 35 and 50 gm respectively (hereinafter,
referred to as organic polyner particles Ito VI, respectively).
Li kewi se, chitosan (avail able from Dai ni chi sei ka Col or & Chem cal s
Mg. Co., Ltd) was crushed by a jet crusher, to obtain organic
~ pol ynmer pari,d 18 ld 1 } i i
of B 15 30" SRR Gt ARRIE R ChehfRIY o R AR, B BnBinet
or gani ¢ polcppelynpeariblehmstuydtéd mondfpner especti vel y). The wei ght average
. particle size of _the organjc polyner particles was nmeasured by using
"Laser diffractioR-r§toue rtg? gegio i(g)els&isgqprqf@g{quzwgmyrﬂglz%ble
appar at us N : j Ofat.d: -spersion
medi um et ﬁ@%ﬁ%@%(gg%@?ﬁ%éﬁgﬁ%gﬂnﬁ éré@ %ﬁy“{f‘g@f E%Jt‘tg %3%9 gnpl e
20) 5 Ametb@oldte pletdnkaibycihe gesdralformudia 74 (frekample 200 (nEribyrweight),
emul sifying agent avail abl e from ADEKA Corporation), 20 g of .
pol yvi nyl andywpaiiehecpohimiaiblavesatyatedmaemenr Adgnd ofmboyerizing thers

g of ion e j - Sl uti i ST 1 50 g
o ‘et hyl RO RAE PP Rt Bof RS i HhficR id ARBRARA LTI,

2- et hyl hexyhetROdethidg v i iing?Om@nhercinl x@lie X yinp 868 \0f atpdlynerigalsié

et hyl enegl ycol di net hacyryl ate and 8 g{ of potassium persul fate, and

t hen al | owathsetyragerorepnic acid; the triprganasi(methjacsyetgiand anathepeapsiyaerizable
Next , reacti.on. container ui w th a..d ihg. funnel

t her et ervrstSfbieE B Rern wifl 4 e itsnithlich Biski R BB i Fompund or
stirrer Waspe@&lﬁﬂé)@%&%érga%ﬂﬁed@olﬁﬁnzﬁhcﬂﬁm@ BOIGHENHoPISIiftY sA@BMRht
avai | abl e from ADEKA Corporation), 5 g of acetic acid salt of

pol yvi nyl aiutly baxylere qriderianol andraligwingooaeast andendiajing. 2 5@mpies ghthe270
g of ion exchanged water and the.tenperature was raised.to 70C.  Then,
Phe. resul ¢ SRR BTG EGS B M P R GO P B SIS D A
through t hey, gk GRRIRGudUROR! deStfed B coriRe@AORRh tHRABEISadFieas (Hand
allowed to react for five hours at 70C. The obtained reaction I'iquid
was | ¥ophilized Aoumbtmiverage majeaular areight géttiegepobltaimed byithe frsestpp of the

byt he seastrBRLR theibl isSufite dausduivehas §vB it ok B bendan ke
Exanpl € 21){imit of 100000 24HIGRMS pPEEMbIyARIGR E%&%&b@%&h 286w8r Bhit %$3g(glbdand

(noni oni ¢ enul sifying agent avail able from Cor por ati on

300 g of i cam wppehbnged40@00ein tovas cfdthedandi polysyrenelusing@el poneasen ng of
of oycl ohexNOmROBIAREICEE o Wherti fyjeBen I IR R Bf e shgith
0,01 290, AN BBkl ¥k ol e dodpaomid sy sl o
a reaction thendsaltingrcoeiing qpecbsitioh s mapaired phdithe oating congpotiien mometsettable
SR AT RIS T TN YT T A
Ton exchangisi iy Pl rabRired BTV St bon U BAOR s pibhe o8 Ecceblhich

resul tant m xt ur€hd fegidiodtaes bydtedrsivstep oB (e gethdd () referablenas anaddic
t hrough the droppi ng funnel over 30 m nutes, and allowed to react for

f |b ve Pours wluerdG0 o0amg KOGER.  Bwnitoh lass dan 40wmesKOlBpHne ppgunt of 3
i 122 i 1] T i .
ool o o2 Bl R BB NSRRI bl IR R bR o

nmeasur enent theBh$0dsifl €Y fehBERbtab O¥ @ b¥idfed 1 Whetens WiknaHe atitiRvakeasmlog: Hdl
An aqueous solution consisting of 40 g of ER-20 (nonionic enulsifying
300 mg KOH/g, the long-term sustention of low frictional performance and long-term
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25consi sting of 50 g of methyl nmethacryl ate, 70 g of 2-ethyl hexyl

met hacryl ate, 5 g of 2-hydroxyethyl nethacrylate, 20 g of cycl ohexyl
acrylate, 20 g of ethyleneglycol dinethacyrylate and 8 g of azobis

i sobutyronitrile, and allowed to emulsify using a stirrer, to obtain
a suspension C (particle size 18 kn). 08-00052: 909015 ‘Then, a
reacti on container equipped with a dropping funnel, a thernoneter, a
nitrogen gas introducing tube, a condenser, and a stirrer was charged
with 0.5 g of hydroqui none, 3 g of ER-20 (nonionic enulsifying agent
avai |l abl e from ADEKA Corporation), 5 g of acetic acid salt of

pol yvi nyl ahtifoubng pefdrmandeeendr@rtade obdireduskasfadusly glving OG0 )highasiotion
270 g of ion exchanged water, and the tenperature was raised to 70C.
Then, the rag@ftheresuling ¢nating filli d was added with 300 g of the

puspenst on © LIRS, 000l A LHROEL Qe e g il R

| yophi | i zedirstts@epabirédcnwitB2 etalf coaipotnidamd @mbmwacttarot tiahestétiffinglthe
wei ght average particle size of the organic polyner partlcle X'l by
10t he Sreasuesn@ith amtai@atedééémon@@sm vi%t@t by thig m%ﬁmé € ZHogp

16, Conparative rdi. t ndi ng
conposi ti or{gprgﬁﬁ%nﬁheré?ﬂerél %’ aa @ﬂgbﬁ fémB reas%geg I} vneéégﬁe ?]ng
conponent s wer e I kEPRESRIGtH bfthe hk@d@RASMatEON S Aloisd e reskn btained in
coating congoa tions were prepared. The unit of values of blending

anount s i n tiafisestépto mact Widhh meml p@mpfglmrﬁn@gl)momhasmlacld Wrtranrswrifwgg
aws..  For .t he, obt ai ned coati

agents a tq, h used herej ar e

Conposi &1 ot TP RGVILE I RULIcR A HORABHS AEE T RAGGEBUES Tt PTG
agenty(a:  ZiaewdinEhdty hed fthsl. %ﬁé@ﬁﬁ@h&trﬁgt étifrﬁh’é mhaﬁﬁ@hretbonducted ata
N- (f 1 uorodi chl or orret hyl t hi o) pht hal i m de~Anti foul i ng agent

3-i odo- 2- pnappﬂyﬂumjbydecérabahmdaompmuom tmpienguzgE ke wietal ester-

pyri di ne-triphenyl borane Ant.ifoulin ent e: er thlo anate

At foul T ng. agerkieRm AR OBt b Pl AR Sr Hipt Sy BRRoTer s (e method
pyrithi one (t}‘h'a%r Qéljnﬂo@@d@sgﬁ‘&;d iR coftRAGH whttthd Mronerednr(Hy | @ob@!}merxzatgn

resi stance he obt ai ned coating conposition was appli
on a cyli ndntheahetﬂmdj('d)nmjréneoiondumgdnnwﬂnamt sinmiildetchthe meghaal (d).anet er of

10 cm and a hei ght, of nd dried to for acoatln fil nd
then the. dr um wd@ thecAc @deﬁlﬁ(ﬁ)aamwa? rf(pa%me?f@ thingnera) £l it
08- 00052:

%gﬂgagllchdgél&%ﬁiglﬁ gﬁlk}?gﬁ‘}}?g‘?@?ﬁ froﬁl"hdIOWef ﬁ[rrﬂtg)g 'R i1 Ao B Per

measured b conduct whi | e” taki ng
the fricti dimit el 80Gunctg of tha sdlichtonterd of matcl'yhcybs:m(ﬁ) cdlhegiroup reprbsernéd
pol yvinyl chloride that is mrrog-finished buffing as, a_standard,
and’ i ncr eas¥ t8e senseyl &rgnlla (7) isreterabdt ?W?@é’sli’l@élﬁ@én nging FrogKg W

shown. 0 STAR 6 doa0dAPl EarfuorBl il e B0 A RS SO oent of e oy

|mTed|atera er i mer ea water (init

i mrerz) ng lresmeIayvatarad'jmanml& dontinks ofahese@rabpsabicdn theberanbes, eliel bwtion
resi stance coefficient”" shown in Table 1 and Table 2 is a val ue .
cal cul at ed mBig affile zcaylicagrin §ll-thanisitimbase ppsiced) drforveapishesames appropriate,

coef fici entynd a[c% ﬁﬁgcﬁlb%vﬁn%ﬁbﬁé M umﬁﬁone@ﬂgw%@ﬁéﬂgp&?%%ﬁéé in nis
long-term antifouling performance is more easily obtained.
<Acrylic resin (III)>
25 The acrylic resin (III) is an acrylic resin having at least one group represented by
the general formula (2) in a side chain of the acrylic resin and is a self-polishing polymer
likewise the acrylic resins (I) and (1I) mentioned above.

Examples of the acrylic resin (IIT) include those obtained by a method of
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10applied)-(standard friction resistance)]/(standard friction

resi stance) x100( % The energy consunption unit ‘in the

navi gation of marine vessels (this nmeans energy consunption per a
unit production value, and the |arger the energy consunption unit,
the poor a so-called fuel consunption is) is in proportion to

navi gati on resi stance. Therefore, it is possible to reduce the energy
consunption unit in correspondence with 15the decreasing rate of the
friction resistance coefficient. (Antifouling perfornmance test)

To an acryl plate of 10 cmx 30 cmin size, the obtained coating

conposi ti ogliskisg applynesizsle thaturbiee nidnyniet bid & RoakesBavivgss @idogtnoRiG0
Rtn, and dried at roomtenperature for two days and nights, to obtain

a test coatrovg tpirtast plithteach qthen andipmpngrihess, il se obtaired hapobsassigatéen ¢lor

12 hs with f i ne R Lah T ,
Japany . i Siscfofhahdoi b hBbeSs FRESAIES oy BROEAAL gyl B TR Ruep i SivE™
organi sns {c8pdiiiReriAAble unSALIaRE thbddd? lapd Frefirfcdl TR GtHel BFhHmérableest

was eval uated by visual observation. Evaluation results are shown in
Tabl e 51 andn$Babrhted 20onomer mentioned aboys; is Adhpaitiowlady rdstrictgsl, andyensimphes

such as barnacl_es sel s and.,al gae i s not. 250bserved. B;
Adnes on  of S AR Tre e i1 SEBOTEI B HOGEErT hPdiGac | s
observed. GAhlercAALIAREA bARARNERS UeRiibed fo AnBGiokiwith Bk Bodfic Adlincm
x 30 cmin'sirze, the obtained coating conposition was 08-00052:

909015 appl(l)edEsch ¢fithe polymedzapld udsamtdied krppss ansisand lwoher cBp@ymemgabend
dried at roomtenperature for two, days and nights, to obtain @ (tlest
coating fi MATaYrated mopeaier may betied €n ORACATNRRRN 98 FFD T HOoleERIy ¢ h
a raffy at Marin : T | ppon
Pai ntltOMari ne Cogrt1 ?1%3{26{&0% ?Jﬂ?{)@.ﬁ@ﬁ)gﬁﬁlage” gd c;[re @féﬁ)rdg 3%%2@@%\%%&\1@0

5i mer si ng represettsyi hydrogen atane peatethyt grompt | RESR® @R bhith may be the same

presence/ absence of the cracking of the, coati ngfi | m vva% exal uat ed, by
vi sual obs &F ¢HITEH fTopyvene ACHhsh TFRISEANE 30 SPRICPNOHIAUP AT FABIOEIY] SEHW: 924b) e

2. A No Crp?&ﬁbl?%%ﬂ’ﬁege atdia &E)Bﬁ Iﬁmﬁp SeAVEflsutt Br iy, 4Qoftthg film exhibiting

a/ der ma
long-term sustention of low frictional performance and long-term antifouling

15 performance is more easily obtained. Also, the storage stability of the resulting coating

composition can be improved. |

Concrete examples of the triorganosily! (meth)acrylate represented by the
general formula (4) include tri-i-propylsilyl (meth)acrylate, and tri-n-butylsilyl
(meth)acrylate.

20 As the triorganosilyl (meth)acrylate represented by the general formula (4),
tri-i-propylsilyl (meth)acrylate is preferred because stable polishing rate is kept for a
long term. The triorganosilyl (meth)acrylate may be used singly or in combination of
two or more kinds.

The triorganosilyl (meth)acrylate represented by the general formula (4) is

25 preferably contained in an amount ranging from an upper limit of 90% by weight to a
lower limit of 5% by weight in 100% by weight of the monomer mixture used for
polymerization. When it is more than 90% by weight, peeling can be generated in a

coated film, whereas when it s less than 5% by weight, the proportion of a triorganosilyl
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group in the resulting resin is small, so that a coating film exhibiting long-term
sustention of low frictional performance and long-term antifouling performance tends to
be difficult to be obtained. The content of the triorganosilyl (meth)acrylate represented
by the general formula (4) in the monomer mixture is more preferably in a range
between an upper limit of 70% by weight and a lower limit of 10% by weight.

A method of polymerizing the monomer mixture is not particularly restricted,
and examples thereof include methods that include mixing a monomer mixture
composed of the triorganosilyl (meth)acrylate and another copolymerizable unsaturated
monomer, with a polymerization initiator such as an azo compound or peroxide to
prepare a mixed solution, and adding the solutton dropwise into a solvent such as xylene
or n-butanol, and allowing to react under heating,

A number average molecular weight of the acrylic resin (II) preferably falls
within a range between a lower limit of 2000 and an upper limit of 100000, and more
preferably within a range between a lower limit of 3000 and an upper limit of 40000 in
terms of standard polystyrene using gel permeation chromatography (GPC). When it is
less than 2000, the film formability of the coating film can be deteriorated, v.vhereas
when it is more than 100000, not only the storage stability of the resulting coating
composition is impaired and the coating composition is not suitable for practical use, but
also use of a large amount of diluting solvents is required at the time of coating, which is
not desired from the view porits of public hygiene and economics.

In the acrylic resin (III), the group represented by the general formula (2) is
preferably contained in an amount ranging from a lower limit of 0.0004 mol/g to an
upper limit of 0.004 mol/g in the solid content of the acrylic resin (IIT). By adjusting
the content of the group represented by the general formula (2) within this range, the
elution rate of the acrylic resin (XII) that is the base resin (B) into water becomes
appropriate, and a coating film having long-term sustention of low frictional
performance and long-term antifouling performance is more likely to be obtained.

The group represented by the general formula (2) is preferably contained in an
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amount ranging from a lower limit of 10% by weight to an upper limit of 90% by weight
in the solid content of the acrylic resin (III). When it is less than 10% by weight,
self-polishing property may be insufficient, whereas when it is more than 90% by weight,
the elution of the coating film may be too fast to retain the coating film for a long term.
More preferably, the content thereof falls within a range between a lower limit of 30%
by weight and an upper limit of 80% by weight.

<Acrylic resin (IV)>

The acrylic resin (IV) is an acrylic resin having at least one cross-linking
structure represented by the general formula (3) that cross-links between polymer main
chains. Inthe general formula (3), M represents a divalent or higher valent metal, and
preferably a divalent metal such as Mg, Zn, and Ca.

Exarﬁples of a method of producing an acrylic resin having a cross-linking
structure containing a divalent metal include a method of allowing a divalent metal
compound to react with (add to) a carboxyl group containing acrylic resin, and a method
of polymerizing a monomer composition including a polymerizable monomer containing
a divalent metal by solution polymerization or the like. A method of solution
polymerization is not particularly restricted, and a known method may be used.

Examples of the polymerizable monomer containing a divalent metal include a
metal-containing polymerizable monomer having two unsaturated groups represented by
the following general formula (5):;

[(CH,=CHCOO):M] (5)
(wherein M represents a divalent metal such as Mg, Zn and Ca) and the following
general formula (6):
[{CH,=C(CH3)CO0);M] (6)
(wherein M represents a divalent metal such as Mg, Zn and Ca).
The acrylic resin (IV) may have the group represented by the general formula (1)

and/or the general formula (2) in a side chain. For obtaining an acrylic resin (IV)

having such a group in a side chain, the monomers recited in connection with the acrylic
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resins (I) to (TII) may be used as a part of monomer components for preparing the
acrylic resin (IV).

The metal amount of the acrylic resin (IV) in the solid content of the resin is
preferably 0.05 to 20% by weight. The metal amount of the acrylic resin (IV) means
the total amount of the metal in the cross-linking structure and the metal in the group
represented by the general formula (1).

Each of the acrylic resins (I) to (IV) may be used singly or in combination of two
or'more kinds as the base resin (B).

[Other binder resin]

The coating composition of the present invention may contain another binder
resin as well as the base resin (B) for adjusting the physical property of a coating film
and the attrition rate of a coating film, Examples of the other binder resin include, but
are not particularly restricted to, a chlorinated rubber, polyvinyl acetate, an alkyd resin, a
polyester resin, polyvinyl chloride and the like. As the other binder resin, an acrylic

resin other than the acryiic resins (1) to (IV) mentioned above may be used. Examples

.of the acrylic resin other than the acrylic resins (I) to (IV) include a poly(meth)acrylic

acid alkyl ester and the like.  Also, the coating composition of the present invention
may contain additives such as silicon oil; wax; vaseline; liquid paraffin; rosin;
hydrogenated rosin; naphthenic acid; fatty acid; divalent metal salts of rosin,
hydrbgenated rosin, naphthenic acid or fatty acid; chlorinated paraffin, polyvinylalkyl
ether; polypropylene sebacate; partially hydrogenated terphenyl; and polyether polyol as
needed. The other binder resin and additive may be respectively used singly or in
combination of two or more kinds,

When the coating composition of the present invention contains the other binder
resin as well as the base resin (B), a weight ratio between the solid content of the base
resin (B) and the solid content of the other binder resin, {base resin (B)]: [other binder
resin] is preferably 100:0 to 50:50. By setting the proportion of the other resin binder

within the above range, a coating film that is excellent in long-term sustention of low
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frictional performance and long-term antifouling performance and anti-cracking
performance is more easily obtained.

The coating composition of the present invention may be in any forms such as a
solvent-based coating composition, an NAD type coating composition, and an aqueous
coating composition. In the case of a solvent-based coating composition, the base
resin (B) (and other binder resin added as desired) may be used as it is in the form of a
resin solution obtained by making reaction in an organic solvent. In the case of an
aqueous coating composition, as the base resin (B) (and other binder resin added as
desired) mentioned above, for example, a dispersion prepared by dispersing an organic
solvent solution of the base resin (B) (and other binder resin added as desired) obtained
according to the above method in water by a known method may be used. The
dispersing method is not particularly restricted, and examples thereof include a method
of emulsifying with a emulsifying agent; a method of dispersing by neutralizing a part of
a carboxyl group possessed by the base resin (B) (and other binder resin added as
desired) with a basic compound; and the like. In the case of an aqueous coating
composition, one obtained by emulsion polymerization may be used as a
metal-containing acrylic resin (acrylic resin (IV) and the like) having the cross-linking
structure.

Examples of the basic compound include, but are not particularly restricted to,
ammoniz {aqueous solution); alkyl amines such as triethylamine, trimethylamine and
butylamine; alcohol amines such as ethanol amine, 2-dimethylaminoethanol,
triethanolamine, diethylethanolamine, dimethylethanolamine and aminomethylpropanol;
and morpholine. Among these, ammonia (aqueous solution) and ethanolamine are
preferred. These basic compounds may be used singly or in combination of two or
more kinds.

[Additive]
The coating composition of the present invention may be added with commoniy

used additives such as an antifouling agent, a plasticizer, a pigment and a solvent.
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The antifouling agent is not particularly restricted, and those well known in the
art may be used, and examples thereof include inorganic compounds, organic
compounds containing metal and organic compounds not containing metal.

Concrete examples of the antifouling agent include zinc oxide, cuprous oxide,
manganese ethylenebis(dithiocarbamate), zinc dimethyldithiocarbamate,
2-methylthio-4-t-butylamino-6-cyclopropylamino-s-triazine,
2,4,5,6-tetrachloroisophthalonitrile, N,N-dimethyldichlorophenylurea, zinc
ethylenebis(dithiocarbomate), copper thiocyanate,
4,5,-dichloro-2-n-octyl-3(2H)isothiazolone, N-(fluorodichloromethylthio)phthalimide,
N,N’-dimethyl-N’-phenyl-(N-fluorodichloromethylthio)sulfamide,
2-pyridinethiol-1-oxide metal salts such as 2-pyridinethiol-1-oxide zinc salt and copper
salt , tetramethylthiuram disulfide, 2,4,6-trichlorophenylmaleimide,
2,3,5,6-tetrachloro-4-(methylsulfonyl)pyridine, 3-iode-2-propylbutylcarbamate,
dilodometyl-p-tolylsulfone, phenyl(bispyridyl)bismuth dichloride,
2-(4-thiazolyl)-benzimidazole, triphenylboron pyridine salt, stearylamine-triphenylboron,
laurylamine-triphenylboron and bis(dimethyldithiocarbamoyl) zinc
ethylenebis(dithiocarbamate). These antifouling agents may be used singly or in
combination of two or more kinds.

The content of the antifouling agent is preferably within a range between a lower
limit of 0.1% by weight and an upper limit of 80% by weight in the solid content of the
coating composition. When it is less than 0.1% by weight, the antifouling effect by the
antifouling agent cannot be expected, whereas when it is more than 80% by weight,
defects such as cracks and peeling can occur in the coating film. The content of the
antifouling agent is more preferably in a range between a lower limit of 1% by weight
and an upper limit of 60% by weight.

Examples of the plasticizer include phthalate ester plasticizers such as dioctyl
phthalate, dimethyl phthalate and dicyclohexyt phthalate; aliphatic dibasic acid ester

plasticizers such as isobutyl adipate and dibutyl sebacate; glycol ester plasticizers such as
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diethylene glycol dibenzoate and pentaerythritol alkyl ester; phosphate ester plasticizers
such as trichlene diphosphate and trichloroethyl phosphate; epoxy plasticizers such as

epoxidized soybean oil and octyl epoxystearate; organotin plasticizers such as dioctyltin

laurate, and dibutyltin laurate; and trioctyl trimellitate, triacetylene and the like. These

plasticizers may be used singly or in combination of two or more kinds.

Examples of the pigment include extender pigments such as precipitated barium,
talc, clay, chalk, silica white, alumina white and bentonite; and color pigments such as
titanium dioxide, zirconium oxide, basic lead sulfate, tin oxide, carbon black, graphite,
red iron oxide, chrome yellow, phthalocyanine green, phthalocyanine blue and
quinacridone. These pigments may be used singly or in combination of two or more
kinds,

Examples of the solvent includes hydrocarbons such as toluene, xylene,
ethylbenzene, cyclopentane, octane, heptane, cyclohexane and white spirit; ethers such
as dioxane, tetrahydrofuran, ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, ethylene glycol monobutyl ether, ethylene glycol dibutyl ether,
diethylene glycol monomethyl ether, and diethylene glycol monoethyl ether; esters such
as butyl acetate, propyl acetate, benzyl acetate, ethylene glycol monomethy! ether
acetate and ethylene glycol monoethy! ether acetate; ketones such as ethyl 1sobutyl
ketone and methyl isobutyl ketone; and alcohols such as n-butano! and propyl alcohol.
These solvents may be used singly or in combination of two or more kinds.

Examples of the additives other than those mentioned above include monobasic
organic acids such as monobutyl phthalate and monooctyl succinate, camphor, castor oil
and the like; water binder, antisagging agents, antiflooding agents; antisetting agents,
and antifoamers.

The coating composition of the present invention may for example be prepared
by adding the organic polymer particle (A), and as desired, additives such as an
antifouling agent, a plasticizer, a controlling agent for a coating film attrition, a pigment

and a solvent, to the base resin (B) and the other binder resin added as desired, or to a
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resin composition containing these, and mixing them together by means of a mixer such
as a ball mill, a pebble mill, a roll mil, a sand grinding mill or the like.

The coating composition of the present invention is superior to a conventional
coating composition in that it can impart excellent low frictional performance even when
it is applied on a marine vessel sailing at a speed of about 10 to 30 knots. By applying
the coating composition of the present invention, it is possible to greatly reduce the
friction resistance in water compared with a case where a conventional antifouling
coating composition is applied. The coating composition of the present invention is
able to greatly contribute to reduce navigation fiiel consumption, in particular, as a
coating composition for vessel bottom.

The coating film of the present invention is formed from the coating composition
of the present invention, and concretely, it may be formed by applying the coating
composition of the present invention on the surface of an object to be coated by a
routine method, and removing the solvent by vaporizing under normal temperature or
heating. A method of applying the coating composition is not particularly restricted,
and examples thereof include conventionally known methods such as dipping, spraying,
brushing, roller application, electrostatic coating and electrodeposition. The object to
be coated is not particularly restricted, and preferred are underwater structures such as
marine vessels, piping materials and fishnets because they exhibit excellent low frictional
performance. The coating surface of the object to be coated may be pre-treated as
desired.

The coating film of the present invention is excellent in low frictional
performance because it is formed from the coating composition of the present invention.
The coating film of the present invention is able to retain excellent low frictional
performance for a long term.  Furthermore, the coating film of the present invention is
also excellent in antifouling performance and anti-cracking performance.

In the following, the present invention will be described more specifically by way

of examples and comparative examples, however, the present invention will not be
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restricted to these examples.
[Preparation of base resin solution]
(Production Example 1: Preparation of resin solution A)

A 4-necked flask equipped with a condenser, a thermometer, a stirrer, a nitrogen
gas introducing tube, and a decanter was charged with 20 g of isopropyl alcohol, 110 g
of propylene glycol methyl ether and 22 g of zinc oxide, and heated to 80°C. 22 g of
methacrylic acid and 75 g of naphthenic acid (MW=300, AV(acid value)=165) were
added dropwise over two hours, and kept at this temperature for two hours. Then, the
solvent in the solution was removed at 75°C under reduced pressure, to obtain a
monomer solution in which the concentration of a polymerizable monomer having a
group represented by general formula (1) was 50.4% by weight.

Then, a 4-necked flask equipped with a condenser, a thermometer, a stirrer, and
a nitrogen gas introducing tube was charged with 90 g of xylene, and heated to 100°C.
Then, the resultant solution was added dropwise with a mixed solution of 30 g of methyl
methacrylate, 55 g of tri-isopropylsilyl methacrylate, 5 g of 2-methoxyethyl methacrylate,
20g of the monomer solution, and 1.5 g of t-butylperoxy 2-ethylhexanoate over three
hours, and then kept at this temperature for three hours, to obtain a resin solution A
having a solid content of 50.5% by weight. The resin solution A contains, as a base
resin, an acrylic resin having the group represented by the general formula (1) and a
group represented by the general formula (2} in side chains.

(Production Example 2: Preparation of resin solution B)

A 4-necked flask equipped with a condenser, a thermometer, a stirrer, and a
nitrogen gas introducing tube was charged with 80 g of xylene and 20 g of n-butanol,
and heated to 100°C.  The solution was added dropwise with a mixed solution of 40 g
of ethyl acrylate, 18 g (0.25M) of acrylic acid, 15 g of cyclohexyl acrylate, 27 g of
methoxy polyethylene glycol methacrylate (n=9) and 1.5 g of t-butylperoxy
2-ethylhexanoate over three hours, and then kept at this temperature for three hours, to

obtain a resin solution a.
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Then, a 4-necked flask equipped with a condenser, a thermometer, a stirrer, a
nitrogen gas introducing tube, and a decanter was charged with 200 g of the resin
solution a, 80 g of rosin, 32 g of copper acetate, and 200 g of xylene, and the solvent
was removed under reflux while xylene is added. Thereafter, 40 g of n-butanol was
added, to obtain a resin solution B having a solid content of 51.3% by weight. The
resin solution B contains, as a base resin, an acrylic resin having the group represented
by the general formula (1) in a side chain.

{Production Example 3: Preparation of resin solution C)

A 4-necked flask equipped with a condenser, a thermometer, a stirrer, and a
nitrogen gas introducing tube was charged with 100 g of xylene, and heated to 100°C.
The resultant solution was added dropwise with a mixed solution of 40 g of methyl
methacrylate, 55 g of tri-i-propylsilyl methacrylate, 5 g of 2-methoxyethyl methacrylate
and 1.5 g of t-butylperoxy 2-ethylhexanoate over three hours, and then kept at this
temperature for three hours, to obtain a resin solution C having a solid content of 50.7%
by weight. The resin solution C contains, as a base resin, an acrylic resin having the
group represented by the general formula (2) in a side chain.

(Production Example 4: Preparation of resin solution D)

A 4-necked flask equipped with a condenser, a thermometer, a stirrer, and a
nitrogen gas introducing tube was added with 50 g of xylene and 40 g of n-butanol, and
heated to 100°C. The resultant solution was added dropwise with a mixed solution of
20 g of methyl methacrylate, 40 g of ethyl acrylate, 15 g of zinc diacrylate, 25 g of zinc
naphthenate acrylate and 1.2 g of t-butylperoxy 2-ethyl hexanoate over four hours.
After 30 minutes from the termination of the dropwise addition, 0.3 g of t-butylperoxy
2-ethylhexanoate and 10 g of xylene were added dropwise over 30 minutes, and then
kept at this temperature for two hours, to obtain a resin solution D having a solid
content of 50.4% by weight. The resin solution D contains, as a base resin, an acrylic
resin having a cross-linking structure containing Zn.

(Production Example 5: Preparation of resin solution E)
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A 4-necked flask equipped with a condenser, a thermometer, a stirrer, a nitrogen
gas introducing tube, and a decanter was charged with 20 g of isopropyl alcohol, 110 g
of propylene glycol methyl ether and 21.5 g (0.25M) of copper oxide, and heated to
80°C. 22 g (0.25M) of methacrylic acid and 75 g of naphthenic acid (MW=300,
AV(acid value)=165) were added dropwise over two hours, and kept at this temperature
for two hours. Then, the solvent in the resultant solution was removed at 75°C under
reduced pressure, to obtain a monomer solution in which the concentration of a
polymerizable monomer having the group represented by the general formula (1) was
50.4% by weight.

Then, a 4-necked flask equipped with a condenser, a thermometer, a stirrer, and
a nitrogen gas introducing tube was charged with 90 g of xylene and heated to 100°C.
The resultant solution was added dropwise with a mixed solution of 30 g of methyl
methacrylate, 55 g of tri-i-propylsilyl methacrylate, 5 g of 2-methoxyethyl methacrylate,
20 g of the monomer solution and 1.5 g of t-butylperoxy 2-ethylhexanoate over three
hours, and then kept at this temperature for three hours, to obtain a resin solution E
having a solid content of 50.5% by weight. The resin solution E contains, as a base
resin, an acrylic resin having the group represented by the general formula (1) and the
group represented by the general formula (2) in side chains.

(Production Example 6: Preparation of resin solution F)

A 4-necked flask equipped with a condenser, a thermometer, a stirrer, and a
nitrogen gas introducing tube was charged with 50 g of xylene and 40 g of n-butanol,
and heated to 100°C. The solution was then added dropwise with a mixed solution of
20 g of methyl methacrylate, 40 g of ethyl acrylate, and 25 g of zinc diacrylate, 15 g of
isobutyl acrylate, and 1.2 g of t-butylperoxy 2-ethylhexanoate over four hours. After
30 minutes from the termination of the dropwise addition, 0.3 g of t-butylperoxy
2-ethylhexanoate and 10 g of xylene were added dropwise over 30 minutes, and then
kept at this temperature for two hours, to obtain a resin solution F having a solid

content of 50.3% by weight. The resin solution F contains, as a base resin, an acrylic
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resin having a cross-linking structure containing Zn.
(Production Example 7 Preparation of resin solution G)

A 4-necked flask equipped with a condenser, a thermometer, a stirrer, and a
nitrogen gas introducing tube was charged with 90 g of xylene and heated to 100°C.
The resultant solution was added dropwise with a mixed solution of 10 g of methyl
methacrylate, 32 g of ethyl acrylate, 40 g of tri-i-propylsilyl methacrylate, 18 g of acrylic
acid and 1.2 g of t-butylperoxy 2-ethythexanoate over two hours.  After 30 minutes
from the termination of the dropwise addition, 0.3 g of t-butylperoxy 2-ethylhexanoate
and 10 g of xylene were added dropwise over 30 minutes, and then kept at this
temperature for three hours. The resultant solution was added with 80 g of rosin, 29.7
g of copper acetate and 200 g of xylene, and allowed to react for eight hours while the
generating acetic acid was removed. Thereafter, xylene was added, to obtain a resin
solution G having a solid content of 52% by weight. The resin solution G contains, as
a base resin, an acrylic resin having the group represented by the general formula (1) and
the group represented by general formula (2) in side chains.

(Production Example 8; Preparation of resin solution H)

200 g of the resin solution a obtained in Production Example 2 was added with
70 g of naphthenic acid (AV(acid value)=200), 38 g of copper acetate, 200 g of xylene,
and allowed to react for eight hours while the generating acetic acid was removed.
Thereafter, xylene was added, to obtain a resin solution H having a solid content of 51%
by weight. The resin solution H contains, as a base resin, an acrylic resin having the
group represented by the general formula (1) in a side chain.

(Production Example 9: Preparation of resin solution I)

200 g of the resin solution a obtained in Production Example 2 was added with
85 g of naphthenic acid (AV(acid value)=165), 34 g of zinc acetate and 200 g of xylene,
and allowed to react for eight hours while the generating acetic acid was removed.
Thereafter, xylene was added, to obtain a resin solution I having a solid content of 55%

by weight. The resin solution I contains, as a base resin, an acrylic resin having the
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group represented by the general formula (1) in a side chain.
[Preparation of an organic polymer particle]
(Production Examples 10 to 19)

Chitin (available from Dainichiseika Color & Chemicals Mfg. Co., Ltd) was
crushed by a jet crusher, to obtain organic polymer particles of chitin having a weight
average particle size of 1, 5, 10, 20, 35 and 50 wm, respectively (hereinafter, referred to
as organic polymer particles [ to VI, respectively). Likewise, chitosan (available from
Dainichiseitka Color & Chemicals Mfg. Co., Ltd) was crushed by a jet crusher, to obtain
organic polymer particles of chitosan having a weight average particle size of 5, 15, 30
and 60 um, respectively (hereinafter, referred to as organic polymer particles VII to X,
respectively). The weight average particle size of the organic polymer particles was
measured by using “Laser diffraction-type particle size distribution measuring apparatus
SALD-2200" manufactured by Shimadzu Corporation (dispersion medium: ethanol,
measuring temperature: 25°C).

(Production Example 20)

An aqueous solution consisting of 70 g of ER-20 (nonionic emulsifying agent
available from ADEKA Corporation), 20 g of polyvinyl allylamine (number average
molecular weight 25000) and 300 g of ion exchanged water was added with a solution
consisting of 50 g of methyl methacrylate, 10 g of methacrylic acid, 75 g of 2-ethylhexyl
methacrylate, 20 g of cylohexyl acrylate, 7 g of ethyleneglycol dimethacyrylate and 8 g
of potassium persulfate, and then allowed to emulsify using a stirrer, to obtain a
suspension A. |

Next, a reaction container equipped with a dropping funnel, a thermometer, a
nitrogen gas introducing tube, a condenser, and a stirrer was charged with 3 g of ER-20
(nonionic emulsifying agent available from ADEKA Corporation), 5 g of acetic acid salt
of polyvinyl allylamine (number average molecular weight 25000), and 270 g of ion
exchanged water and the temperature was raised to 70°C.  Then, the resultant mixture

liquid was added with 300 g of the suspension A through the dropping funnel over 90
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minutes, and allowed to react for five hours at 70°C.  The obtained reaction liquid was
lyophilized to obtain 115 g of an organic polymer particle XI. The weight average
particle size of the organic polymer particle XI by the measurement method described
above was 1.8 um.

5 (Production Example 21)

An aqueous solution consisting of 60 g of ER-20 (nonionic emulsifying agent
available from ADEKA Corporation) and 300 g of ion exchanged water was added with
a solution consisting of 50 g of methyl methacrylate, 75 g of 2-ethylhexyl methacrylate,
20 g of cyclohexyl acrylate, 20 g of ethyleneglycol dimethacyrylate and 8 g of azobis

10 isobutyronitrile, and then allowed to emulsify using a stirrer, to obtain a suspension B
(particle size 15 pm).

Then, a reaction container equipped with a dropping funnel, a thermometer, a
nitrogen gas introducing tube, a condenser, and a stirrer was charged with 0.5 g of
hydroquinone, 5 g of ER-20 (nonionic emulsifying agent available from ADEKA

15 Corporation), and 270 g of ion exchanged water, and the temperature was raised to
70°C. Then, the resultant mixture liquid was added with 300 g of the suspension B
through the dropping funnel over 30 minutes, and alloweci to react for five hours at
70°C. The obtained reaction liquid was lyophilized, to obtain 122 g of an organic
polymer particle XII, The weight average particle size of the organic polymer particle

20 XII by the measurement method described above was 18 um.

(Production Example 22}

An aqueous solution consisting of 40 g of ER-20 (nonionic emulsifying agent
available from ADEKA Corporation), 20 g of polyvinyl allylamine (number average
molecular weight 25000) and 300 g of ion exchanged water was added with a solution

25 consisting of 50 g of methyl methacrylate, 70 g of 2-ethylhexyl methacrylate, 5 g of
2-hydroxyethyl methacrylate, 20 g of cyclohexyl acrylate, 20 g of ethyleneglycol
dimethacyrylate and 8 g of azobis isobutyronitrile, and allowed to emulsify using a

stirrer, to obtain a suspension C (particle size 18 pum).
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08- 00052: 909015 Fromthe result of friction resistance test
shown in Table 1, the follow ng points are revealed. (A) Conparing
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resi stance icients at the initial ter 1mersing in
seawat er f cﬁorpmatmmjnﬁ ke ciraecteraid @it dﬁpotymngknl@tammer @undedavepage molecular
frictional performnce dramat%cal ly i nc({ eases wWith these particle
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pol ymer parthictgk thé drbmn@@nmlmgm MV REAGR] flRddab eedftt 2@ SooubDatIoeCs
bl ended, in Exanple 3, the friction resistance coefficients at the

initial stadw dbminegrreegtion hraidsvasdyenhilzediaobialt 572 &a6anereanicpolymer
| ler by ¢ &
ar a1 cal AP KU o2 g Bag® Bl Rt b §BbioRERE BRGR xau by

bor derg i ne. théﬁk&%)aréaibnt hﬁt]@ﬁm%ﬁcribaadboww@zmmatl ve Exarrpl es 1 and 2
in which the organic érrer particles | and H having a wei ght
aver age partixemplesilie 16;‘ qmamtrselémr@nles btoeh]diad respectively, the

oL on, €55t AeS- SR e BRlnk oo AP AT P RRA
however t heegReli tiGMidgcoRponatts WetWikpERAtwilSglhRdeaddudhies Eigsee, Hld
wei ght average particle size of 10 20to 35 pm Conparing Conparative
Exanpl e 1 aedtiuGpenepasitioneweseaprppare®, Theeynit dfsvalues of blending amounts in Table
15 1 and Table 2 is “gram (g)” for all. Antifouling agents a to h used herein are as follows.
For the obtained coating compositions, the following evaluation was conducted.
Antifouling agent a: zinc dimethyldithiocarbamate
Antifouling agent b: N-(fluorodichloromethylthio)phthalimide
Antifouling agent ¢: 3-iodo-2-propenylbutylcarbamate
20 Antifouling agent d: pyridine-triphenylborane
Antifouling agent e: copper thiocyanate
Antifouling agent f: cuprous oxide
Antifouling agent g: zinc pyrithione
Antifouling agent h: copper pyrithione
25 (Friction resistance test)
The obtained coating composition was applied on a cylindrical drum made of

polyvinyl chloride having a diameter of 10 cm and a height of 10 ¢m, and dried to form a

coating film, and then the drum was rotated in sea water (about 10 knots in terms of
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are shown im, 909015 [ Table 3] Exanple 17 Exanpl e
18 Conpar at(l veﬂ%lgﬁ%gfrfo nQ@%@ﬁ

To an acryl plate of 10 cm x 30 cm in size, the obtained coating composition was

applied so that the dry film thickness was about 200 pm, and dried at room temperature
for two days and nights, to obtain a test coating film plate. Then, an immersing test
20 was executed for 12 months with a raft at Marine Research Laboratory (Tamano,
Okayama, Japan), Nippon Paint Marine Coatings Co., Ltd. The adhesion of organisms
to the test coating film plate after execution of the test was evaluated by visual
observation. Evaluation results are shown in Table 1 and Table 2.
A; Adhesion of large organisms such as barnacles, mussels and algae is not
25 observed. _
B; Adhesion of large organisms such as barnacles, mussels and algae is observed.
(Anti-cracking performance test)

To an acryl plate of 10 ¢cm x 30 cm in size, the obtained coating composition was
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applied so that the dry film thickness was about 200 wm, and dried at room temperature
for two days and nights, to obtain a test coating film plate. Then, an immersing was
conducted for a week with a raft at Marine Research Laboratory (Tamano, Okayama,
Japan), Nippon Paint Marine Coatings Co., Ltd., and dried for three days. This
immersing and drying were repeated five times, and then presence/absence of the
cracking of the coating film was evaluated by visual observation. Evaluation results are
shown in Table 1 and Table 2.

A; No cracks observed.

B; Cracks observed.
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5 Antifoul ing agent f 19 Antifouling agent g 5 5 50&00052: 909015
Antifouling agent h 7 Chlorinated paraffin 3 6 3 3 5
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From the result of friction resistance test shown in Table 1, the following points
are revealed.

(A) Comparing Comparative Example 2 in which the organic polymer particle II having
a weight average particle size of 5 pm is blended, with Example 1 in which the organic
polymer particle IIT having a weight average particle size of 10 um is blended, in
Example 1, the friction resistance coefficients at the initial stage and after immersing in
seawater for one month are smaller by twice or more, and low frictional performance
dramatically increases with these partidle sizes being the borderline.

(B) Comparing Example 3 in which the organic polymer particle V having a weight
average particle size of 35 um is blended, with Comparative Example 3 in which the
organic polymer particle VI having a weight average particle size of 50 um is blended, in
Example 3, the friction resistance coefficients at the initial stage and after immersing in
seawater for one month are smaller by thirty times or more, and low frictional
performance dramatically increases with these particle sizes being the borderline.

{(C) On the other hand, in Comparative Examples 1 and 2 in which the organic polymer
particles I and IT having a weight average particle size of 1 and 5 pm are blended
respectively, the friction resistance coefficient is slightly reduced compared to
Comparative Example 7 not blending an organic polymer particle, however the
reduction is not as significant as that in the case of a weight average particle size of 10
to 35 um. Comparing Comparative Example 1 and Comparative Example 2, there is
no substantial difference between respective friction resistance coefficients.

From these results, it is revealed that a coating film exhibiting very excellent low
frictional performance is obtained by blending the organic polymer particle having a
weight average particle size of 10 to 35 pm.  Also Table 2 shows a similar result.

From the result of the friction resistance test shown in Table 1, the following are
aléo revealed.

(D) Comparing Comparative Example 5 in which the content of an organic polymer

particle in the solid content of the coating composition is 0.4% by weight, with Example
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Colloidal silica 33333 Xylene 8 0.8 8 88 Rosin  698-00§3% 09015
100 100 100 100 100 Particle/Solid content (% by weight)l)

10

15

20

4 in which the content of an organic polymer particle is 0.5% by weight, in Example 4,
the friction resistance coefficient, in particular, after immersing in seawater for one
month is smaller by five times or more, and the low frictional performance after
immersing in seawater for one month is significantly improved with these contents being
the borderline.

(E) Comparing Example 7 in which the content of an organic polymer particle in the
solid content of the coating composition is 5.0% by weight, with Comparative Example
6 in which the content of an organic polymer particle is 6.7% by weight, in Example 7,
the friction resistance coefficient, in particular, after immersing in seawater for one
month is smaller by three times, and low frictional performance after immersing in
seawater for one month is significantly improved with these contents being the
borderline.

From these results, it is revealed that excellent low frictional performance is
obtained for a longer term by setting the content of an organic polymer particle in the
solid content of the coating composition at about 0.5 to 5.0% by weight.
<Examples 17 to 18, Comparative Examples 12 to 14>

According to the blending compositions shown in Table 3, respective blending
components were dispersed with glass beads using a disper, and coating compositions
were prepared,  The unit of values of blending amounts in Table 3 is “gram (g)” for ali.
The antifouling agents d to h used herein are as described above. For the obtained

coating compositions, evaluation was conducted in a similar manner as in Examples 1 to

_ 16 and Comparative Examples 1to 11. Ewvaluation results are shown in Table 3.
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67. 0 93.080%% 499015
-1.8% - 0. 8% - 0. 2%

3.0 4.4 3.03.06.7 Solid content (% by weight) 2)
67.0 67.0 Friction resistance coefficient Initial

0.1%-0.4% After imersing for one nonth -4.6%-5.9%-0.6% -0.2%
[Table 3]
Example | Example |Comparative|Comparative|Comparative
Particlesize| 17 18 |Example 12| Example 13 | Example 14
Resin solution A 52 50
Resin solution B 52 52
Resin solution G 55
Zinc oxide 10 10 10 1.5
Titanium oxide 5 5 5
Phthalocyanine blue 3 3 3
Organic polymer particle XI 1.8 pm
Organic polymer particle X1 18 um 2
Organic polymer particle X111 22 um 3.2 4.5
Antifouling agent d 4 4 4
Antifouling agent e 5 5
Antifouling agent £ 19
| Antifonling agent g 5 5 3 5
Antifouling agent h
Chlorinated paraffin 3 3 5
Colloidal silica 3 3 3
Xylene 8 0.8 8 8 8
Rosin 6
Total 100 100 100 100 100
Particle/Solid content (% by weight)” 3.0 4.4 3.0 3.0 6.7
Solid content (% by weight) ¥ 67.0 72.8 67.0 67.0 67.0
Initial -1.8% -0.8% -0.2% 0.1% -0.4%
Friction resistance coefficient m:lggmg
for one -4.6% -3.9% -0.6% -0.2% -1.2%
month
[Antifouling test ‘ A A A A A
| Anti-cracking test A A A A A

1) "Particle/solid content” means the content of an organic polymer particle in the solid content of the coating

composition.

2) “Solid content” means the solid content of the coating composition.

Table 3 reveals that even when an organic polymer particle composed of

synthetic resin particles 1s used, the low frictional performance of in particular after

immersing in seawater for one month is significantly improved when they have a
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. . . . 08-00052: 9090
-1.2% Antifouling test A A A AA Anti-cracking test AAAAA 1)
d

15
"Particle/solid content” neans the content of an organic po ymner
particle in the solid content of the coating conposition. 2) "Sol
content” means the solid content of the coating conposition.

Tabl e 3 reveal s that even when an organi c polynmer particle conposed

of synthetic resin particles is used, the low frictional performance
of in particular after imersing in seawater for one nonth is
significantly inproved when they have a 08-00052: 909015 hydr oxyl
group and a cationic group, and the weight average particle size and

_ content of hydesxgl ganp andokatiomic granp, anklehd akighvatehige partedesiey andneaitent of
ranges of the present inventjon (Exanples 17 and 18). On the other
hand, it i $he eigeaicaglymeapariicls fghwithinpredstermingdganges if dheprseent KyERiHg

. effect is en ' i Sl not
Stal | it G EREeEs La EORT Chdfe YBieRibnd Y ARBABEIR! £ LEnbaf O

( Conpar at i wesigxasnkducing)sffestie Aot bissebiegartied tROWYIRRT avepdgeipattildonsddtohot
have predeterm ned substituents (Conparative exanples 12 and 13) or
when the cdill sifhinghe predetsrpingd eange of therbresgnt invgnsion deemperativaeianigile hn

the predet ey gl e RIS, Rl NERLCRERL] ANETLLAD L UTRALAILE oxampl e

14). ven escri n
i1l ustrat edCotpdfiiod bxanples 2 &Idery) loy wihfl eesdopast bhae o&ﬁﬁ?ﬂ@@d‘[ﬁn&ﬁpd@ﬁ'{cle
way of illustration and exanple only and is not to be taken by way of

| i mi t ati on,doehsotsielbpathisfthe peedgicomingd rangeof themredsst ingentiond Compaetivby
the terns of thF %?pended clainms. 08-00052: 909015 WHAT IS CLAI MED
| S: example 14}
10 Although the present invention has been described and illustrated in detail, it is
clearly understood that the same is by way of illustration and example only and is not to
be taken by way of limitation, the scope of the present invention being interpreted by the

terms of the appended claims.
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1. A coating conposition conprising: an organi c polymer pasoesiz S0aP15
conposed of an organic pol yner having a 5hydroxyl group and a
cationic group in a nolecule, said organic polyner particle (A
havi ng a wei ght average particle size of 10 to 35 gm and a
base resin (B) having at |east any one of a group represented by the
foll owi ng general formula (1): COO-MOCO A (1) 10(wherein, M
represents a divalent or higher valent netal, and A represents an
organi ¢ aci d residue of nopnobasic acid) and a group represented by
the followng general formula (2): COO Si(R1IR2R3)(2) (wherein, R

R2 and R 3, which may be the same or different from one another,
represent WHAhIS SbAMB IS9r oup or an n-butyl group) in a side
chain, or having a cross-linking structure cross-Ilinking between nain
chains, represented by the follow ng general fornula (3):

- COO- M 0C- (3) (mér@b@tinymmbgﬁmb@n fignggame neani ng as descri bed
above), 20wherein the content of said organic polyner particle (A is

0.5 to 5.0% by vasiqgeani¢ polymer pasticld (dbeerapased Pt pmergapigplygner having a

conposi ti or}&,d 2. The tcoatirng conmposi t o &corldi ng} t éxjn ier?é%,

wher o sai o] BAPE 2 BT EvRM A kel SERAE ROREeg P!

3 The coat 'Hﬁging%@&éﬂttak/%géﬁﬁ%lé's% of208b 35 Mg anherei n sai d organic

polymer is at [east one kind selected fromthe group consi sti nglof
C

chitin, chitosam e raier(B)dniingst iehssapbne 082 9OOH2eprogartDy the following
The coating con'[) Si tﬂa%b.accor ding to claim1, wherein said base resin
(B) cont ai &Y QEPYRILE) resin having the group represented by said

general formula hoM.cogige chgin. 5 5. The coating
conposi tion accor?lng to clai md}51 wherein said base resin (B)

cont alls a (weeidn, Mvépreseats al divedent an jighaevaént ntetal gandud repegrents @ntoegkniyy
said general .fornula, (1) ,and t]| oup represented i d gener al
formula ( 2)acidegdus abmashasic o5 L PRy P IS Le Rt ffestpg engral

r epr esent efjfoﬁ){ulﬁ"{‘i)d general formula (3) that cross-1inks between

10mai n chai ns. 6. A nethod of producing a coating conposition
conpri sing the stGEOGIR'RIBA)NG @) organi c pol ymer particle (A)

comp et et SR ok ot B g TR B o SR e
pase 1ooi n FEpSHbRREEOGRE AILOG] Solhi stiuc ol o huiBla B0bing |
foll owi ng ognrhik cloas-liltifg bdiveen BN MMaldEQeprebdited by the following general
' formula (3):
-COO-M-0CO- (3)
(wherein, M represents the same meaning as described above),
20 wherein the content of said organic polymer particle (A) is 0.5 to 5.0% by

weight in the solid content of the coating composition.

2. The coating composition according to claim 1, wherein said cationic group
is an amino group or an amide group.
25
3. The coating composition according to claim 2, wherein said organic polymer
is at least one kind selected from the group consisting of chitin, chitosan and derivatives

thereof,
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(wherein, Mrepresents a divalent or higher valent netal, 088803: 909015
represents an organi c 20acid resi due of nonobasic acid) and a group
represented by the follow ng general forrmula (2):

COO Si (RIR2R3) (2) (wherein, le, R2 and R3, which nay be the sane or
different fromone another, represent an isopropyl group or an

n-butyl group) in a side chain, or having a cross-linking 25structure
cross-1linking between nmain chains, represented by the follow ng
general formula (3): COO- M 0C0-(3) (wherein, Mrepresents the
sanme neani ng as descri bed above) so that the content of said

08- 00052: 909015 organic polymer particle (A) is 0.5 to 5.0% by

~ weight in the solid content of the coating conposition. 7. A coating

filmformed from t he.CQatihdeh BﬁiaE&&ﬁin%gﬁ;afa% N9wh&efl BidBale %egin (B)

8. An underwater structure having a coati ITmformed fromt
coati ng cornposirsianrcedic oesiti eyirtethe paiuprépresented by said generaDfordulag(l ) mea
vessel havi nq% zﬁé,coati ng filmformed fromthe coating conposition

(0%

10accor di ng* Maim 1.
5
5. The coating composition according to claim 1, wherein said base resin (B)
contains a resin having at least any one of the group represented by said general formula
(1) and the group represented by said general formula (2) in a side chain, and having a
cross-linking structure represented by said general formula (3) that cross-links between
10 main chains.

6. A method of producing a coating composition comprising the step of:
mixing an organic polymer particle (A) composed of an organic polymer having
a hydroxyl group and a cationic group in a molecule, said organic polymer particle (A)
15 having a weight average particle size of 10 to 35 um, and
a base resin (B) having at least any one of a group represented by the following
general formula (1):
-COO-M-0CO-A (1)
(wherein, M represents a divalent or higher valent metal, and A represents an organic
20 acid residue of monobasic acid) and a group represented by the following general
formula (2):
-COO-Si(R'R*R’) (2
(wherein, R', R? and R?, which may be the same or different from one another, represent
an isopropyl group or an n-butyl group) in a side chain, or having a cross-linking
25 structure cross-linking between main chains, represented by the following general
formula (3):
-COO-M-0CO- (3}

(wherein, M represents the same meaning as described above) so that the content of said
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organic polymer particle (A) is 0.5 to 5.0% by weight in the solid content of the coating

composition.
7. A coating film formed from the coating composition according to claim 1.

8. An underwater structure having a coating film formed from the coating

composition according to claim 1.

9. A marine vessel having a coating film formed from the coating composition

according to claim 1.
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