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ANTI FOULI NG COATI NG FI LM FORVED USI NG THE COVPOSI TI ON, COATED OBJECT

HAVI NG THE COATI NG FI LM ON THE SURFACE, AND METHOD OF ANTI FOULI NG
TREATMENT BY FORMATI ON OF THE COATI NG FI LM TECHNI CAL FI ELD [ 0001] The
invention relates to an antifouling coaling conposition, an antifouling
coating filmformed using the conposition, a coated object having the
coating filmon its surface, STEGIFICATI®ON antifouling treat ment by
formation of the coating film [0002] Conventional ly, triorganosilyl
gr OUMTLE 6MTHE INVENTION which have low toxicity and are
environnment-friendly have been devel oped, and have been used for
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gr OUESLVAION USéd, SURM@Ei,r QII\BBIMETH@DOCDPT AnTtPaULING TREABMESNTY HYar ge
and [ alﬁ_ﬂ herefore, it is difficult to control the
coal @ﬂ%ﬁ%ﬁ@? v]En(gOra rlJIthl s reason, copol yners obtai ned by
copo% gﬂgufg# ganosHyI ester-contai ning nononers with branched

al kyl H‘g i sopropyl, t-butyl, etc. have been tried to be used

( Pat Z(g ﬁgcum&nts 1 to 7). However, when a coating conpositions containing
t he (é)% is used, the coating filminitially dissolves in seawater at
a const dhlhe mmstem,tldmrelat@ di s eintifoglingiceathgtdempestipngahidntifgubidgal | y

i ner el LORGyIR rth@‘i': afinkifik has

ggaﬁﬁﬁafﬂﬂpfo?ﬁ%ﬂmg%?g%ﬁ%%ﬂﬁﬁuah?i@ cBhieRf olije 0 lng
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For | QR &S ﬁ%%‘&ﬁ, 6%15 amethed ! @ﬂﬂz%ulﬂ%g é‘éﬁ aflea%ﬁr?& ?ﬂ ffh‘a ‘ﬁaggé vi ng
ratefiy.using the triorganosilyl ester- contalnlng copol ynmer together with
a rei V%]md such as rosin (Patent Documents 8 to 12). However, gum

r osi od rosin, tall oil rosin or like rosin has a free carboxyllc acid
and t husCrmecmioaliy driopaanesibt Erovaastaiing copphmeets Whichdaees low

resi %ﬁeﬁ? #@id M@eﬁﬁ@&hﬂ&nﬂﬂﬁhd@ﬂﬁa{rd&l beeh ergsldpeddawdl irededactiseduch as
bllsg g) cks %?d th % e. [0005] Furthernore, it has been
prop ﬁhE %%:TgPﬁ}Sﬁ %llyl est er-contai ni ng copol yner together

wit h[@03)sin netal salt to obtain a coaling conposition. However, anong
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oF hePThleh e bitatncehy cpBal o Vg i) esisk sereaing MuThRrL: BRePerr Sors,

and tshmlghﬂeeha{rﬂﬂm@} groups,rarconsedgshe lgnonlysiosite afghelcostimgsfilm &si n zi nc

sal t 12BREd \%‘gliém%% #%@é%ﬁ&ﬁlhé%ﬁgﬁ@@pié digfid it GORBARBItMEL h the

af ore um sa the afore ti1oned coa(i] ng filmdefects
can KeaEREdiN dissplvingyakt o doTHbR FersonycOR LA EY P PIiNe bycoal ing film
for rredpulgmgmaﬁgammgmmmg es6at cdrgaimingr mahoaant avith hgahbleed tigylsal t  or

the GRRBEL sABblad Sob MRSl RMRLEILLAL icd OBCIAE ifauoes 2

hair crac i'ke coafing |Im and as a
r esulRocurhentsnt ite gl i HQ“@N?@CW e AP Ll @%mppﬁltlﬁtﬁ ‘qu&ﬁlﬂ%éhet he zinc

sal t%oﬁbly&ﬁ@f BOPRRT, tﬁ@'doa'tﬁl ﬂﬁianﬁiaﬂ@fdiﬁﬁ(ﬁl'ﬁre@in ls@%@ﬁ%efr%ﬂa B@nﬁtragﬁn' S][“S of
an ani a nt m.ca te ut attachnent o

o e L Sy LA AUSLETL 8RS CLRYARY Silec DU AbASOORM O

ant | ezotssively dagh madtetid lnng peridd pf tinonhae slapseds enalfing thkidesigiepbthes, and

t he EHQ{m étgﬂgllcﬁﬂ*dd’l sai ling increases, for exanple. [0007] Patent
Docuiirg\en(%H P-A-Hei 7 (1995)-102193 Patent Document 2: JP-A-Hei 8
9389

(199 Pat ent Docunent 3: JP-A-2001-26621 Patent Docunent 4 :
JP- A- 200Re2 (2 FeRadient haschmentridl to 4@t 286 toaftd4lmPdissnlviipcatesrt 6

JP- A'u%%@é e %q(]:rganosﬂyl ester-containing copolymer together with a resin acid,
such as rosin (Patent Documents 8 to 12). However, gum rosin, wood rosin, tall

oil rosin or like rosin has a free carboxylic acid and thus has high hydrophilicity.
Therefore, it lowers the water resistance of the coating film, and thus tends to
develop defects such as blisters, cracks, and the like.

[00053]



Pat ent Docunent 7 : JP-A-2005-082725 Patent Docunent 8 : JP-A-Hei 10
(1998)-30071 Patent Docunment 9 : JP-A-Hei 11 (1999)-116857 Patent Docunent
10 : JP-A-2002-53796 Patent Docunent 11: JP-A-2002-53797 Patent Docunent
12 : JP-A-2003-261816 DI SCLOSURE OF THE | NVENTI ON Problemto be Sol ved by
the Invention [0008] An object of the present invention is to provide
a conposFurdrerfioref drimsbeem peopdsednivense tihé¢ noitganastlyt esteregnéoaingg fil m
t hat ;ﬁogﬂhbk%géﬂl& GAUSE rasmnrewgealt%%kmﬁrwcéa eeﬁf jRgidd.| m defects
¢

even en | mMmerse I N Sea t r Or a .0 e, a revents
WU, SEHREROSR T IR aﬁ\%%!zﬁ% salict ed

i nhi
ext edsaved-ughslqaimphn]mmmltheughehabnhﬁirmmhhmnps ained differeht tiivah dalel above
obj e evs i kLtd i 59 f] ified
Fosi MR PRl I RhcH) BOudoR MERRTS SRR ol P S PREEL A TR

fi ndildg- [0010] Specifically, the present invention provides the
anti ffoobepg coating corrposi tion, the antifouling coating filmfornmed by

h d
oo £ ace, T EOMRASL dfRag R AR FedIR, Sobi AN B RRL Sal ndbel] 1S
coat iralptivielsioys haéswblb@dyb@mmre@ WIAg télﬁtqf@tﬁﬂlﬁh@m@%ﬁpdﬂgﬂ@@ﬁ#@@m hon

CONPIthgidlgrenténtiGnéd LOAGAR FHnl JifcBR! G&in BRNIRLAVEE Iﬁ@ﬁ@hwaer mh&&&e&ed by a

enebifr b i oRe SR iy erzof WARRE S oH BB BRER m y

and R2ntdBingblde %czsaét eqtlad cappati Saflersammerssid mﬁeawatanﬂ)r@bhlgtaplees ent

mhenif r MO AL E stk CElp A e & <
copoi'§ Rt ‘%IHI% e%ﬁi%ﬁ@%ﬂi&ﬂ yfn eaé% o SYYsa the ABHosRlFS o1 Bye a

nmodi fdop@er esit s siakd, Mtachmehitaf $alge fohliagmogatiseats obsh aninel systen:aod/ or
COPPE 1okl &y g&g‘%fda%dbé Pk QQt%P%ﬁﬁchh{krﬁrbfasfﬂ?Hé'Eaﬂﬁo% ‘gﬂrﬁﬂ mor e,
two OrPior &Y enbers se ecte € group consi strng o roa |et|c
aci d preeenigrly dMoaen dhe slims accuramates am Bre endiqBingeorting 11;@»

| SOpiffiefibA rasistan@nof dishys idEeaBEd, Cardd tifle fuel consumption in sallmg

increases, for example.
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DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention
[0008]

An object of the present invention is to provide a composition for forming an
environment friendly antifouling coating film that is unlikely to cause a hairline



2. The antifouling coating conposition of the above item 1, wherein the
anount of the two nenbers selected fromthe group consisting of
di hydr oabi etic acid, tetrahydroabletlc acid, dehydroabietic acid, pimaric
aci cprapk@gndr&hecc%%g fikmadefertrieven et Imenersed 1855¢avalse %laglﬁ’tn% 3.
The 4 I %Is ikl Lo HmEREofRAMR.ItEM 1 or 2, wherein a
wei g %?llldo fllsne hbgo'?ﬁfem?% organosl}1 Iyl Oester .cont ai ni ng copol ymer (A
/ tI{@O@B(]Il fied rosin salt (B) is 85/15 to 20/80 4. The antifouling
coating i t in a
ver ght 15 BRaeh BB RRd SR B8Ry SSebt AlTa o the HBBEFL LT ()
[t heroibetinf, ised] fogid that th¢ Bbovs otjeS0can b@Osi(&ﬁevetS byAusitghadoofposition
anti.fouling treatnment ri.sin step_ of .for ntlfoullng
coatine sphafciBodiiat e Sy dh<brid e tBbPl o B pe
ant |g&@m§gswlua@gdqg{rﬂ@@ﬁm@mg ecited in any one of the itens 1 to 4.
6. An _antifouling coaling filmfornmed using the antifouling coaling
com{ 881l on recited in any one of the itenms 1 to 4. 7. A coated object
having § cﬁﬂkﬂme%thﬁf%QﬁEhﬂ@hﬁ&éﬂ“ bvidie iHeemmbBranindeoatnkace thereof.
EFFECT THE | cordlng)to the antifouling coating
CONMSOSNPPBIHLOBT, thﬁeanm@éﬂmgmoatmglfdnp@@@qi Vt @SiNG Hapompostéemi Hee
Coaléog Bed olbr%ét%w {Hd é&ﬁﬁﬁ%zfiﬁ £ BHSEs dubfidk! bRg IfH tEBEI dri dﬁ?lfb‘?ﬂfﬂé"g
Fect e even en | Mers In seawater for a long 11 ne,
pr evesdtsnent bpHobinesicat ohtereosatiof felink ms. d¢@eibedd belowlhe conpositi on of
the invention hardly thickens, or gelates or solidifies even after a |ong
per'lodA%faﬁE%Iﬁ% ng e‘# @88 ﬁ&?cggh%ﬁ&?ll .ng coating conposition of the
i nvention’i's enV| onnen Y, hus Substantially free frommarine
poI (A} aamcewganosﬂyhest:emaoertalmngemmlgmer[@mﬂmm' by ambixtowt big coati ng

o9 A EanR T e S AR e PRt Bt e ee R R S

occq@oamp hairline cracking hardly occurs as well even if it is in contact
with seawater for a long line; 2) It has a suitable hardness, and
therefore cold flori or other sefects is unlikely to occur in the resulting
coaling film 3) If has a hi gh adhesi veness to the object on which a
coating fil mHg£ Fotred: &3 me ¥} hardly attached to the antifouling
coaling filmeven wherI'it is!i mrersed in seawater for a long tinme [0016]
The coat ed object of the pres#nt invention is covered with the antifouling
coating filmhaving the characteristics of Items 1 to 4 described above.
Therefore, it can be desirably applied to ships (in particular, ship

bot t[%%?] fishing tools, structures subnmerged in seawater, etc. For

exanpl eR“&@%ﬂh%H?o@éH Ia&%l o8 Iﬁeﬁiymgna R™M RS, 464 W%@d@ sugfrReenef a
ship bottom the antifouling coali radually d| ssol ves fromthe

sur faeh, other: pad ¢ard ceprassgtan ﬁdl‘@grg@@@ﬁ s amfi s prevents
t he 0, [0017] Furtherrmre, t he
ant i ﬁﬁlﬁng:rgfgt ﬁdq%;%;éh&g%l ta e soI ubilit Therefore, the ship
can (h)aantea;hyldzheaﬂynmﬁsamragpcbfﬁmmfeo rCO:pOIsangrltza%E with g tiiergangsiblen
when_t ship.sails in a sea area having high water tenperature, it can
exhl(%ﬁ %?(Irgﬁag} trgpﬁ]oné‘?ﬁ’l fouling effect, because the coating film

di s¢B) i mgdl[ﬂ&tds rosms:t@lb lvehichnisaal diatt oha rﬁbdiﬁﬂtﬂhﬁrmnhmds hirpsaad¢onabpper,

i [.€e during anchora in it can exhibit a
onihE appibh g o T dh 4 PRt b ol Paighidh pr ghofe duR BB of
aqU@ﬁé&lHe‘i’ﬁ'sle[@:t@ﬂgﬁéﬂnsﬂ’ﬁe fd’u 2bhisedting of slihy@joablbiis acedluces the
frictional resistance of .t i ps, and thus.reduces the fuehﬁ&ost whi | e

sai I:Ifﬁar@hypeeqhaetlc aCldF@rebeéirr %Phﬁtloc aeih RIMAIE ARl d8APIRRTIFIAG oA e
sur 5 topipasiicalciy, free fromcoaling filmdefects even after a long
period of tinme For this reason, after using the coated object for a
predeterm ned period, a new antifouling coaling filmcan be desirably

f or RedThy antifesting eeateagicognporition of Hit pRgVe st g thfrrﬁleéhﬁﬁm%ﬁ of

t he T. I I i foulin
of 1 0§ o Hlen BB Selebrdtd BTl o o R e R bl A, o e

| NVESTFRBMdroabietic acid, dehydroabietic acid, pimaric acid, isopimaric acid, and
dihydropimaric acid is 85 to 100 weight%.



[ 0019] <Antifouling Coating Conposition> An antifouling coating
conposition conprises: (A) a triorganosilyl ester-containing copol yner
obtained by a m xture of (a) a triorganosilyl (neth)acrylate nononer
represented by a general formula (1): [0020] Pt 0 [0021] Rl is a
hydrogen atomor a nmethyl, and R2, R3, and R4 are equal or different each
ot her3. gHe satifoulars eeasmg amm@bﬁmorgvfcﬁlrp akoveriters lter 3, whetson s weight

br ancherd MidePB$ itht Mo arfoIREBMer W RHRAINIABGopBlyAG: &) Y IiRNhGRlifivd

unsat ur at e%]) r@? rrgé ?gg ’%ﬁl‘d zable with the triorganosilyl (meth)acrylate
monorf@f R { salt which is a salt of a nodified rosin and
zinc and/ or copper, the nDdified rosin containing, in an anmount of 80

wei ghy %t e HB’&?ouﬁ c8z£ ggﬁ‘dggﬁéﬁ ré&'t&fg?gﬁg&ﬁ ﬂ"t‘gllegi’t&&ie f%‘%‘ 5“ ng of

dlhydroa Letic aC| ) oabi etic aci etic acird imaric
aci d, Wheisip ﬁ‘é’f’?‘ghaéﬁl@ aﬁae Py ﬁ&ﬁpﬁa&mwaépatertm@w#agoaﬂb’ma ) ng
coat i hehe amplified roginodalt (B) isTMEM0O en40d60f oi i n an antifouling coating
filmwhich can inhibit or prevent attachment of aquatic fouling organisns
(can effectively exhibit antifouling effect). In particular, the

ant i foul4 metbod] ofantifoniiog treament ¢omprisieg theo Atapef fosminganant i f oul i ng

coat iditifblrhifle Mdlagih o filey BAL tHRS suxﬂ'é]éebbf afl T‘E%fﬁe @éatéhldmn fheont ai ni ng

t he nodi ﬁdrosm sal t B}ﬂ itﬁh ? rerrent sline is

di ff@lgﬁf’u P8IFO&HEE F9BROSHOgAE R 1P XY f’BElO ﬁﬁeaﬁea% Fhs ‘inthat it is
made of a menbrane for rred by a process that attached bacteria and di atom

prol ig ergf enddiduis |c85Ef1 tfﬁni"'ﬁirh?ecﬁﬁ%{rf‘é tHEQaﬁHflﬁ‘ﬁi ‘fg?cdﬁ%ir?% ténphitgdual Iy

forma ) arge ol on The slinme may also be referred to as a
pri mEeFt ?ﬁig?aa%a@%ﬁ@reaﬁsm%ﬁéosﬁ ime is eval uated based on the thickness
(amount) and strength of adherence. Wen the adherence of sline is strong,
shel Ifis ggq C i me.
When 7I heA.'t é‘}lﬁgﬁég:’cj{? ar gegéaﬁﬁﬂgﬁlﬁn&oﬁgéﬁaﬁaﬁ %86 %Hﬁm éur face

i ncr dbseapl. and as a result, t he fuel consunption increases while sailing.
[ 0024] Furthernore, by using the nodified rosin salt (B), it is
poSSIRFEECT OFTHEAINVENTION a coating filmthat is unlikely to cause a
hairline crack and like coating filmdefects even when i mersed in
seawgpgisfor a long tinme, and maintains an antifouling effect for a |long

time. In addition, jt is _possible to preferably forma coating filmthat
is i nsusé@fﬁrldblll% te ghe ﬁ‘ﬂtﬁ‘éﬂl’}%gé’PaE@& TRPOFIERP é?’ﬁrlﬁve%ﬁ%?ﬁ’tﬁd% has stable
coat ipegsfblé o d@ﬁﬁ(ﬂwaﬂgfmﬁi@ evating fihsedtweatie mmﬂaaly’lgo aahsgh Hariee at ur e.

Furt f; h
For B b Lo, 607 0 AL OPLELFLARYL M0 ERBLPRL AR 1S
resi $imapcand [tbegﬁ}”eveﬂtspﬁéﬂbihlﬁf’f slipchgnedaalifigneonposi tions of the

i nvenpooos) are excellent in storage stability, and will therefore hardly
gel ate O’i‘hsglo}rgﬂos\{tlgr\{ oF tlr?ef }nev[en%onoﬂgrcﬁe rtj:nc e%fs 3L g{elages o1[ s&m? hes even
after a long period of storage. Furthermore, the antifouling coating composition
of the invention is environment-friendly, and thus substantially free from marine
pollution even if dissolved in seawater.
[0015]
The antifouling coating film. of the invention is advantageous in that:
1} It has excellent water resistance, and therefore cracking, peeling or the like is
unlikely to occur and hairline cracking hardly occurs as well even if it is in
contact with seawater for a long time; 2) It has a suitable hardness, and therefore
cold flow or other defects is unlikely to occur in the resulting coating film; 3) It has
a high adhesiveness to the object on which a coating film is formed; and 4} slime
is hardly attached to the antifouling coating film even when it is immersed in
seawater for a long time.
[0016]



"Triorganosilyl Ester-Containing Copolynmer (A" An antifouling coating
conposi tion of the invention conprises: (A) a triorganosilyl

ester-contai ni ng copol yner obtained by a m xture of (a) a triorganosilyl
(meth)acryl ate nononer represented by a general fornmula (1): [0027]

[ 0028] The cRatddsobjceydrf ¢herpresont onventen hylcoveratl Rith Hee aatdorkingr eequal

Jﬁﬁgﬁg&br an?:lﬁg%—g éhal%&@éeﬁ@ﬁbs LERCESE @tto%deé&xbe@ ra%rae ha’Th@Qef%rE 0 6

car ons p03|t|on or a phenyl group

et hiflc&s bard%m@mm&t@éﬁtwhm ENERRYSISHHBF 1 Sl EOV;PFhS t ﬁél(ﬂ%r%g Hanosi | yl
( rreérh—h@@uyésaéebﬁmagearm éé&;’é@d@r etc. B}'F&Oé&@n@ﬂélgwhéﬁ ttepoh ifRILidd) , it is

possi bl.e for nt| coat i ch c ef.fecti exhi bi t
D e R aE e T i
or ggmdsmlly [iﬁﬁa’d@s}es frorﬂ' Itlhe gduﬁaeet raﬂﬁiaﬂ ore tenpeg dilor sutfhgy isfalwhgs
co [ [ : i re preferabl
abotiei o Tl el Rt e A en B il P %umt sl BoL s e T i
harkﬂ}ﬁels’fs] is hardIy dependent on water tenperature or air tenperature, and
t hus smﬁ&ﬁb%nra)%dagé %@g@ﬁh@%ﬁ £ Alnbe, &8l élh%iﬂl%dsdlﬁ'bﬂ?ty' ong time
Therefore coat i ng ect’s. such’as_cold _flo ack peel of f, etc.

ar el berafRes. iheslygeean magdgn the Wﬁ@%’&ﬁo?@?ﬁi (r@) s tiHGeilght - aver age
CE h@\ﬂa\fvee@éﬁ widH tied sﬁh@emlaen@@eé ard4d halng angh Waﬁfeﬁlt@lﬁ@sraﬁﬁtﬁ

00 to 6l t 20 t0. 70,000 t
i A A e Rt e
unLra#tehy dtablc c Uh) adéltiamgmm wihe;n dnt shd arngnet fecvinigs for cmmlp}
(0)
th aﬁ/tvh%san&?gls%eﬁé‘aggl n%h&h %"SF %%hﬁl@%t%gﬂ%ﬁ @%Wgs neasur ed by
GPdlttlet attecbmretseeacaenmlaérqreot aqpatlysfpw@rgeom%@@ fangeicubdtai ned by
COﬂQﬂ%} NOThRErJRAY BB RNicRELET rél;ﬁ@t%&fden@f ﬁaé@l‘ﬂﬂﬁ’ %ﬂdcpmﬁy ¥GuUSE RHe

éty ene as a reference material. [0033] The copol ynmer (A) is
obt eﬂré’d’SB)W}B 8RS zi ng t he mononer (a) t he mononer (b). The
cop@ios r| zation ratio of these nonomers are usually proportional to the
conten o of t S in he Xt ur i.ned ion"
Synt nedithefmdre i SE PRl Re e BAL 0G A A P CABERL ES PeRic g P PE034)
Th ec@mm)g i d €&y tsrayebaftarya toppipymed of tirenddforctdpsirgasen, aliceusang

p c
PP RSl s R, SRR i
- coplet fiesirabhy fermaed ;kefcdrrﬁ@aylryce&pngrthecanfp B}g coating film compc>81t10n
thereon. This makes it possible to continuously maintain the antifouling effect

in a simple and inexpensive manner.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0019]

<Antifouling Coating Composition>

An antifouling coating composition comprises:

(A) a triorganosilyl ester-containing copolymer obtained by a mixture of

(a) a triorganosilyl {meth}acrylate monomer represented by a general formula (1):
[0020]

4 B

oy

o——g—R® (1}

& e

[0021]



Triorganosilyl (meth)acryl ate nononer (a) Exanpl es of the al kyl

group haying 3 to 6 carbons and branched on a-position include isopropyl,
s-butyl, t-butyl, 1-ethylpropyl, 1-nethylbutyl, 1-nmethylpentyl,

1,1-di methyl propyl, 1,1-dinethylbutyl, thexyl, etc. [0037] In

parti cuRans at]inﬁdlrdgeelrmuom oersahhaﬁ:hyﬁ oaunﬁtR?Q RYQfarmhRant¢ kquki og diffatémig fil m

res Faph bl SButeach, fESCHP Ah Al LT EEH8 SR RRTRRRE Mg " 1E oo
aspécancired orga- mﬁitlm eir 2 gt gmum,fafnéirent each other, and are each

nggﬁgﬁ Fﬂ}j{l%ﬂ?&ﬂﬂ%’ﬁ %fl%ﬂéét%{i/lm}}lfgia%%fi eo;ﬁflﬁ%ﬁ‘%’é&h% gﬁ%}gtt %ﬁo %{nﬁlﬂ?l y

ar e\0f h@@ﬁy yRPRYMSet hacryl ate, tri-s-butylsilyl met hacryl at e,
triph )ezﬁ.lyﬂl@cﬂl&wd rRif aarwBich ish ka e odifibdtrskid hib Zneé Eﬁ@ir/blr%to‘fxper

di ﬁ&% P’%‘F‘i{ﬁ&d %bﬁus‘ti o, %mlg%;ﬂg%y%%oe dtpltlagfs eg{gglﬁ%hexggosi%l ¥Wo or more
i som&mbbrﬂ sekeched ﬁ(ﬁnlthle gretiiaconysiatieg mﬁdﬁnmhyshbnhtphamﬂ], si‘lyl

E&?&Mﬁf&abf@@@*&eﬁ&' &Qﬁ?&}(&érﬂl%hc@cﬁ&agfxﬁaﬁceam& ?é%}tﬁ{#rf’ir%‘%@’d Shrhdy!

acr Icu fromavie ormn
ant i Iwmgﬁﬁﬁatﬁﬁgiflln1mhlch is unlikely to cause coating f|In1defects

and[ lent in water resistance, triisopropylsilyl nethacrylate
tri-s- bgtyl silyl_ nmethacrylate, and tﬁggtiﬂyl di phenyl SI| nmet hacryl ate are

pref er rERC aaffoRHNESKRtElE FemppSitieh |151W6ntlaﬁocan orm an Antfodling

t- bu@ayﬂlﬂ phenyhsth )thﬁﬁhﬂaﬁbfadrqj@v@heam&rﬂéﬁi ef aqdamzf HesEnkdreagaiasi | yl
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Exanpl es of pol ymerizati on nmethods include solution polynerization, bulk
pol yneri zation, enul sion polynerization, suspension polynerization, etc.
Anong these, solution polynerization is preferable, because it allows the
copolynmer (A) to be prepared easily and accurately. [0047] In the
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not having a highly-reactive conjugated di ene structure on the pimarane
backbone, such as pinmaric acid, isopimaric acid. Furthernore, hydrogenated
rosin and disproportionated rosin include, in an anount of about 25 to 50



The nodified rosin formng the nodified rosin salt (B) includes two or
nore nmenbers selected fromthe group consisting of dihydroabietic acid,
tetrahydroabi etic acid, dehydroabietic acid, pimaric acid, isopimric
acid, and dihydropi maric acid as unconjugated dienoic resin acids, and the
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abo[tﬁ)lOS(S]l to 20 MPa. [0065] The reacti-on tenperature in the

hydr o Qom.te re C to abot
3)(;0 dg%’dﬁ%ggﬁl‘é %9015[‘?1%1%?!%;& I{SOPEOF@%F I]S(iu %ﬁ%ﬁ’ggi on) reacti oﬁ may
be tganStlabbylsslﬁll mtbdchgwohrr@wlsﬂel geibaatylete, atitropiropll-shisutylsilyl
uncoRkHadLES I BRQIProbs kb AGsiv1 A8 A cryiate, diisopropylthexylsilyl

methacrylate, diisopropylphenylsilyl methacrylate, isopropyl-di-s-butylsilyl

methacrylate, isopropyl-diphenylsilyl methacrylate, diphenylthexlysilyl
methacrylate, t-butyldiphenylsilyl methacrylate, etc. In particular, from a
viewpoint of forming an antifouling coating film which is unlikely to cause coating
film defects and excellent in water resistance, triisopropylsilyl methacrylate,
tri-s-butylsilyl methacrylate, and t-butyldiphenylsilyl methacrylate are preferred,
and tritsopropylsilyl methacrylate, and t-butyldiphenylsilyl methacrylate are
more preferred. These triorganosilyl methacrylate monomers are each used
singly or in combination. '

[0039]

Ethylenically unsaturated monomer (b}

The mixture may further contain another ethylenically unsaturated
monomer (b} copolymerizable with the monomer (a}.
[0040]



The reaction between the obtained nodified rosin and the copper conpound
or zinc conpound may be conduced in accordance with a known net hod. For
exanpl e, the reaction may be conducted by heating the nodified rosin and
t he copper conpound or zinc conmpound in a solvent at, for exanple, about
70 to 80 deg. C. [0068] Exanpl es of the copper corrpound i ncl ude copper
hydr oxi dBrammbeostheandepmerdb) Svapchayl (bethpsuykitngithybimeth)aewbiteat i on.
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abovio ﬁ may be used. [0076] The di sproportionation reaction is
pr ef ]y conduct ed in_an |nert gas (mtroen gas) at mosphere. [0077]
The t&¥aERESIA 1 1oyl Bstepeonitaindn® SIONOAFRET & r eacti on is about 200

to 300 dple cgpolymer (A) is obta:zned from the mixture of the monomer (a) and the
monomer (b).
[0042]

The content of the monomer (a) in the mixture is preferably about 45 to 65
weight%, and more preferably about 50 to 60 weight%. When the content of the
monomer (a) is about 45 to 65 weight%, the coating film formed using the
resultant antifouling coating composition can exhibit stable solubility, and it can
maintain an antifouling effect for a long period of time.

- [0043]

The copolymer (A) is obtained by polymerizing the monomer (a) and the
monomer (b) in the mixture. The polymerization is for example performed in the
presence of a polymerization initiator.

[0044]

Examples of the polymerization initiator include 2,2’-azobisisobutyronitrile
(AIBN), 2,2-azobis-2-methylbutyronitrile, dimethyl -2,2’-azobisisobutyrate and
like azo compounds; benzoyl peroxide, di-tert-butyl peroxide, tert-butyl
peroxybenzoate, tert-butyl peroxy isopropylcarbonate, t-butyl peroxy-2-ethyl
hexanoate and like peroxide, etc. These polymerization initiators may be used
singly or in combination. The polymerization initiator is especially preferred to
be 2,2-azeobisisobutyronitrile, and t-butyl peroxy-2-ethyl hexanoate.

[0045}



[ 0078] The reaction tine in the disproportionation reaction may be
sui tably sel ected dependi ng on the generati on anount of the unconjugated
di enoic resin acids. [0079] The reaction between the obtained nodified
- rosin and the copper conpound or zinc conpound may be conduced in
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t| on .of ..t he. ent 4 nyen u i foul ant.
Ther éf hé’dﬁ‘tfﬂ?l?ﬁ? taﬁtcf 15‘rt dﬁ or an?cé&’a%%ﬂf %%?‘%tgé §§1 %ﬁ%&/ have a
ki | | iingpionariepeid,iang éﬂtséhtomgamsaméqttaﬁm?%&tlﬁ |tﬁéoﬁﬂg’a?ﬁ%¢h%% Ranpl es of
the QrERA SredBhid Srl:ANbits Aehcideedt BEEERRL O #aB6n hak ik ataphfient
(general nane: copper pyrithione) and |ike organi c copper conpounds;
2- mer capt opyri di ne- N-oxi de zinc (general nanme : zinc pyrithione), zinc
et hyl ene bis(dithio carbamate) (general nane : zineb), zinc
bi s(di et hyl di t hi ocar bamate) (general nane : ziran), dizinc
bi s(di et hyl di t hi ocar bamat e) et hyl enebi s(di t hi ocar banate) (general name :
pol ycarbamate) and |ike organic zinc conpounds; pyridine-triphenyl borane,



t hi abendazol e), 3-

(benzo[ b]thien-2-y1)-5, 6-di hydro-1, 4, 2- oxat hi azi ne- 4-oxi de (general nane :
bet hoxazi ne), 2-(p-chlorophenyl)-3-cyano-4-brono-5-trifluoronethyl pyrrole
(general nanme :Econea28), etc. Among these, zinc pyrithione, copper
pyrithione, pyridine-triphenylborane, zineb, Sea-Nne 211, and |rgarol

1051 cAithe slintesismsavenied aroppbitey mashboHee efetcanpertn drecombination
pyri difige tt{vbﬂh@ﬁme@g bABe rasich KeasN Fﬁrt?ﬂai:m@&@ 195 @opsdiets poefefdlsige

orgalc antifq nt s enhan ant i fec Wt h

t he Fr%ﬁ %Cﬂf’gi QF‘ IS UpY %15( Sgae rﬁn% n??lfg}léﬂrrgﬁnt of

t he mogmmgdilantiefeots avﬂrswhmkHHMrﬂfad m aeauwatee fahﬂllﬁbaltlmg, afdect in a sea
area &idha Qreani BEs-timpese organic antifoul ants may be
used @%ﬁéﬁ%%&é?ﬁ c({)n&gngl??on éﬁg] The content of the organic
ant i fl84P&hts in the corrp05|t|on of the present invention is preferably 1

to 50 pawisrbthe\ein@hint dntierroemenefasaelactdd ftom 30e protp dopsistinghe! per

' oo ETRRC A0, RELERBoNEAE el oﬁfﬁﬁ?@&@ﬁ%@m‘? Yicosc bR 2"?112:16“
one peeRINrIGREighendidbyERepimANG Agiddst @%ﬁﬂ%ﬁn BHE otpaRitRCmeEnt 8151

can n%hn&@td ﬁi@-@bfdihé& ah@fwﬁng lcbéﬂ?g i ives faaeld@antlﬁarea@ec; eadshol tharfus! by

wei g t n.the,antli C e
e e T A
I s t lwostingdtonimimcalers¢d 09 6pawatdrdor adengitims, tr @ntlfoulmgr peatimg fiful i ng
coal i{pg4§ RReEbboN cRcK herHy aé\eél hﬁh@@ﬁ"tﬁé\ cRROk bahthtesoraewhat n

plast|C|zers evvaterl gaent ers nts ‘g& ts and like

RnowSURRIPEICrE s lzgys%tn 35S S BB BEETIS Slasticity of

t he amqmm;dablen Garcelihednim]medrad«t isogwnﬂjabﬂfii@embtlylssluk@yigocoatl ng film

to b %IQE%I %gt o TR ﬁinil Eﬁﬁd Rlsastdkilg éraécﬁ%ﬂwe%ﬂdff fa§ecuphogphat e,
at ny

trlo e tr| osphate an e ester di but yl
pht haﬂ @ondwb@whe lﬂa}eaffr@c $ptﬁl@é“mﬂ &Sﬁg{%ﬁ ahf‘d? fsﬂé*aﬂ Hat ey
di gCtlﬂdely'ﬂld:b g@feﬂcl)(p Aatcrack @rasicpaifewheh ehs codtihgtilin ﬁsehmhhzéuledimcs}yﬂ) is .
sebacatg a [ r oy

i nseedﬁ%l and ﬁ%%%%%%%‘lg’dlggl%g e ﬁﬁﬂ}%g!f:at S; %r%t h;’%bé\ﬁ Jr)lm C%Baﬁggi%gl yner,
et hylsurfang the faetipn |oy1n@1atmgiﬁ rrlk&élréqtmr Iy iBCHRASCSol s

pol y¢irBilcengtioliy ¢oiw opaheiiRiIepRoA] ycol and |ike pol yal kyl ene gl ycols;
and, ¢ gggylpentasulflde vasel ine, polybutene, tris(2-ethyl hexyl)
trimab? silicone oil, liquid paraffin, chlorinated paraffin,

pol yner i €opveastiouallerosim rhm:h‘ogén@tddw0§m dispyonesianaterd @tﬁ%wt@ohwm e
POl Y Blen $ict adP00E 44188t the nelesyh PROTRERNE coﬁﬁﬁg'rﬂhﬁeﬁmso'!‘h epardi |,

and e del ed I L nsee ar.e r.red. Ep di ze ean oil and
epoxiHiisEspt I 1%‘49 é”%ﬁ%{ﬁ%nr}fegpér € BPREEYP: t hese

pl asfoeb2prs, phyS| cal properties of the coali ng filmare inproved, and
[ n_addi tgRoyalehe I FEhTLIAP &b SOGANSCEN JNFSGHALR HRERSLFALHAM S,

seawat er | nt (0]

% ilmis_ prevente \5{: t hus ﬁﬁg I'i.stef and
li ke iBGH} ﬁﬁ@umtmﬁfﬁ@rt@cﬁ te &1 ‘B@‘g]p”‘Févé‘n‘EeéHl aghhpyng & Vé'&aﬁ'é\’/‘? ng a
hi gh csepuedied dieApetaldiuce oﬁh@mmbaaie badiesorg suvh as ebieticnadisl, or in

nb t { t
of "t mesppidis ety ohd paynfis ARk e Plot a6, PRy LlGRRE druble SEORRRS T 0T,
(B), wxright%, presier atikdynat havisg q)h;gls\ytryamvg H@HJWCMW%FWEFH@I A5 to

30 pant &ﬁérﬁﬁbmkﬁ@het ghiah a%nﬁlz!ﬁ‘én@facﬂep(is Eﬁ@q@?ﬁi@el ghirtRérthbee,
rosin e co

| f al t. t
ol ast raaén%@a S sbT SRS or oled 2hdin Rudd 05y 8m°t‘fnﬁp°rfgavbe°t#3ﬁt -
t he Py BalweighiPér hiresin atidehgtinganbigidiieshodvne senjugstedidsee obt ai ned; i f
It %Qﬁfcflﬁrégnpéfet %blgyfim@babkboﬁ@es&&%s Rbidtid AHRECRIBBIdREQ] hndand is

practically unusab refer ant 1.f oul. i ng

coal iB#Y %H%%?ﬁtﬁ%ﬁlﬁ?h¥%@ %F@@éH?O?HB ??QHF?@ ﬁé‘”@%ﬁ?ﬁiﬁ§e§n tering
agentnot Hevidgwelighlyrgeagnt cojugatad divnd Staticteeove shevbickbome.t he

conpog g f Exanpl es of usable dewatering agents include dehumdifiers
and dehydrating agents. The dehumi difiers and the dehydrating agents may
al | be ubetheprggapt speciinatiahea depdiicd 1aseh s%@@%%@%ﬁ% Pa?‘#‘g@t Agent s
may Besisethd 8 prodhchabidned[OBHirogenation cletispropddtinativbractasound t hat
can renove water in the coating conposition by reacting with water.
Exanpl es of the dehumdifiers |ncludﬁhnethyl ort hof ormate, ethyl
orthoformate and |i ke al kyl orthoforrmates; tetraethoxysil ane,

t et rabut oxysi | ane, tetraphenoxysilane, tetrakis(2-ethoxybutoxy)silane,

met hyl tri met hoxysi | ane, nmet hyl triethoxysilane, dinethyl diethoxysil ane,

tri nmet hyl et hoxysi | ane, dlphenyldlethoxy5|lane and Ilke alkoxy5|lanes

-



[ 0097] The antifouling coating conposition of the present invention
preferably further contains a dispersant (an antisettling agent). By
containing a di spersant, sedinentation of the conponents (e.g., cuprous
oxi de nmentioned above, pignents nentioned bel ow) of the conposition of the
present invention, as well as the formation of a hard cake (a hard

pr ecifpimadified rasin belth mesar @ @rodustin Whickdeanl cogrensnbgbthyt mogélied
CONPGYist Rty atsléﬁ PIESBRtpreBYRNshHicHibs, atedneicietbivited ¥ sol ves the

bl.e f d f he ti
Poat IHBEB-TeRdcER %ﬁetsﬁ%%iggﬁ?#%' 3 ot 1 aE B SR B L i ng
t he cajnptaaswt banklmher; ete. is esferted tv eatal ‘wonjiiged]dienoic Egaimpheid, oind a
di Sp%éﬁpagld dtlakgé Hgﬁn%)ﬁ fi regéﬂ@é eaﬁ%%etaﬁae@ledéeﬁeﬁﬁewthé atty acid

am de-Dbase er sants, cid e te ased di.spersants ﬁdro enat ed
cast GHIGPENE ReelLansS p%%‘%’aﬁ% §h69 E%?%BI @C%B‘P Hipiagape hagkho ‘cﬁgr sant s,
pol ydklrefergsi 8F aé ype' Bitohjegatrdsdicaold mses tyje" aHeoni becaurskeabieant s,

polyg gaggégacdléﬁb% 1%@11980&‘“&9&3&9 rﬂgrg REFREe 505@5% aahaxyLic

aci d- I Sper gant ase ersants, acrylic

pol yrisFugzEe &pcuuggeteglarmblesrpw) amn fsher cil&ewsgaévé*@képeseﬁt%% r%‘redb ased
dis p&haerttlg m&gnt@aeﬁe@mbaﬁaeﬂy dkRERelcEANtS, cdﬁﬁfﬁétﬂtﬁeﬁqﬁ&s@dlgdtécpdfm s,

| d di t Th di |
T compharigeesme RERERt ptgRbrea it e aRe- AR ke TRtk BRR 91 Y ©
cont alitegpant dackbaned Sped&cbﬁxe@mmp}fer@ath@ ummea@ds@ten@w Tisin he
presephqd mfc@ﬁae QeS8 rpc{xeﬂg a@ddlible fb%deé%mhema ICBR&%inMEs Bnly Xed

R R O et i '*%aai}d(a@tsper N
am decobjegatedi dipee)s ant], a résinsiod agatasindg tloubleolbomdr@wrim@dears stabilized can be
enharbézgSI 4 BEa (B%gig?ﬁé H[r% Oli(hﬁg" %@rﬁ?ﬁd}f u Qﬁéﬁrﬂﬂeﬂﬁupﬁé},ul?%cﬂphﬁt ned

nor e and rell %é lnventi on
uagr ey highly- r%a@tefeoﬁ%egggfiﬂ éleﬁl&ystsléda’s“e&n dseRensLadidbone ty aci d
am d&:dzamd:rdtammﬁamzpamedi weteh Ehe pahjipaAGD dickbic fesin2(X], afil shak és

A630- 10 r ] 0-10X (or 20X), and Dispal on 6810-10X (er
20X) grg Qe ¥ %%&ﬁbﬁﬁoﬁggmem cals, Ltd.); Talen 7500-20 and Fl ownon

SP- 14 5§both products of Kyoei sha Chemi cal Co.. Ltd.); etc. Anong these,
Di spal OnTﬁﬁ%Oé@%d(r@"sn?-%}nin} PleheuiRsH rief ase(B) iesk déssper saficedo not

| ud th | i ke hyd bk i l.vent th t
St abiRFTPeGt SEREehirbURT BT RBSEPAE D obryAeirit e ey o cE of or abl y
mai nttatmélgfdroqitﬁiitiﬁ]acrld dethelrgabisticsagits pragribecid,dgopimaric ber il sper sed
in amdapphiebic 2Laan ﬁné@ﬂl‘ﬁ%}!&ed ak&fblél%eé‘iﬁleﬁﬁ@s e{tﬂi‘-% total cdii@he of S no

I|mt ti ontothec ntent of edrsglﬁrsa tg ositjon of the
pr esdhE YRRATHNERIF fisRRIReTeSIR DR B o g FOTEP PO 5 DOPH S by
wei ghogsénd nore preferably 2 to 30 parts by weight per total anount of

100 partg, gn an Light af{] kP BnEIRCIHR o %t%dofﬁ%rgﬁﬂﬁ&é 8@'&%&5' n salt (B).

When the C t of e dispersant is a arts éV\BI ght per
t he avwpsyReatedotiegoicotesin amsbrrrrlf@re %Sﬂbﬁor e RIS SR of

t he dﬂaiitg Sﬁ@ire(drablg sdl’étg;‘édrﬂ"dnlﬁgtﬁef'@rofu@i mﬁlmgbff dlﬂri:_sahd»ab?ét&:) adi€l,
te an tona 111ty of the coatlng corrposrtlon
AR aReTR 8 AR PO 2R 6

of t rove 't is preferable that the
ant i f[@@ﬁ"fhg coal [ ng corrposr tion of the present i nvention may further

Cong ain Kaﬁ% sRItHRM G o ESBPEE 881t QfF me%meaeo@MM§ eki¥th ?&d@hﬁ i Inc t
oxide, red ir e i um 0x nite,. dolonite,
cal ciQrEOE B8 ﬁe&—t‘%)%%ﬁﬁsﬁﬂlgﬁ? ﬁ‘itér}éﬁyc? I quﬂB?‘Bi&ﬁﬁg ‘%ﬁbh@ CEPOLyRTET gani c

pi gmgA}.s Tierefutec thorompositianbbthe preserfHosenioy ﬂr@r&t@mﬂ:ﬂynbbmgwnm ngly
or iny Lpaiion. In particular, by containing the zinc mce, it is
possible 1o pronote the dissol utron of the coating film and thus inprove
the 18%efhbi lity of the coating film [0103] There is no limtation to the
cont ent IIfISt}hef@abI&rrHatrthetxhedd‘mmmmrcxfmhefmd)cﬂlﬁeﬂrxesxmsaltr(Bbmrcludes

howeyg) tllé Bt %%s;g}edc %aaeksr&b&,\étéma Pebiieled Bl Al et ©

prefera parts

wei ghg eorts S l:emmreas paysibie tQSiI?CFr%‘éﬁlN éBe (COBEGNtRA| tﬁle(csanrugem

When didgoiedRERNAcidl int fh AloAGAiEX rd§ini is 1885 EiaiR0ewgight®, Byidisi igleterped t he
above-nentioned total anount of 100 parts by wei ght, penetration of
seawater into the coating filmis enhanced, there may occur a problemthat
di ssol ution control in a sea area hav ng a high seawater tenperature
beconmes difficult due to enhancenent of the penetration of seawater into
the coaling film [0105] In addition, the antifouling coating
conposition of the invention may, if necessary, include dyes,




[0107] <Method of Production of Antifouling Coating Conposition> The
antifouling coating conposition of the invention can be manufactured, for
exanpl e, by m xing the copolymer (A), the nodified rosin salt (B), and, if
necessary, known additives such as the cuprous oxide, the plasticizer,
etc. in a solvent. [0108 The amounts of the copolynmer (A), the

modi ftoe lessithasalQ weght%et (Whesddreregnipat efjfheporiugated diemoio resint t he

r es u latdumgn At doubiba goaaqglralggec Q8HGRITdetd GaFk alndSslihe offek hhafoulasg n sal t
, acc ontent ranges as described in the section

AntFP gﬁanﬁﬁ qﬁﬁﬁ sition". [0109] Exanpl es of the usable

sol vgf089] ncl ude xyl ene, toluene nineral spirit, MBK, butyl acetate,

ste. ARG edxasgﬁﬁ@alt B @Er:} beHrébhied 6 EtaBbR, LINRE BRILEL (Y5

srnglﬁ I'n conbi nati on. ese conmpon nts may be nlxed in such

ekﬁét t he copolyner (A) and like various materials are dissol ved
or dijepeoped in a solvent. For exanple, the copolymer (A) and the nodified

r osi f i fd then
m xegl)ﬂchm%? %% ?err af 89%&39[%82%&1%%8%?%&%?? ?jou n\{‘?ﬂied t"Shtehre)%sol vent,

t he apeeadistrd mn&@rf presenea\Pf lfemgh atpbﬂ,r}mtﬂ therenteptidyhse conduct ed,
for examlj@gattd diekBRVWRsHh aearss;ertheTﬂﬁ)d@ﬁecp%aﬁrbdmméseammu gabl y sel ect ed

from_tho that can oro: uIv ers. .Speci.f

t her é%‘t‘gﬁﬁ’eroad’éotﬁ I I‘@?%#%agt til’seocfrg} ff fosgp eaCte(gPﬁl@( mnBP?er ncl ude
bal | avinkpeyund and zinklcompmand.ni | | s, pearl mlls, Dyno mlls, Cowles mlls,
baskz@ogl |I's, attritors and like mlls generally used for mxing and

di sper si ti naterlals A dj ssol is.a disperse havrn 2 rotary
vane- t ypEY GRERRHOZRRLOR KecC el APPET LL it R dih e alidre

r ot ataicrrtg dxhgdgmplmlrﬁuc adide etlt. sgolpredured aalwmdmugaﬂelderﬂeaom =PI acids:LlZ]
When rgq Erous oxide is contained, timng of adding the cuprous oxide and
ntxrhg conditions can be varied dependln n the average p rLicIe di anet er
of the chprBiRlesef the matahytalyst nghde p qhymMeHnar%um%& &%i de havi ng
an aW&feﬁ@t@tolm&littdehe cdtalyet abe@mapobutsidtdtly t6ldeted pr ebesidetatiabolithd to 8

pm i referable to mx the copolyner (A), the nodified rosin
sal t%@og‘?rhetl%rﬁﬁfgcﬁ%nc gt and if necessary, known additives, and after

t hat [0003hi x and di sperse the resul tant mixture by the drsperser ment i oned

above. [E;i&)ﬁ] les of fﬂeer&iztp{r%lﬁd@@ﬂ@ rbavi, Rébodroaitetal ®ilpdkid,@te. dThept er of

about 0 1 nds.to f econdary aggregati on. Therefore when
ing réﬁﬁ% %%ﬁ?&ﬁﬁ’ g h @ %ﬁé °Bxi de are ni xed, the obtained conposition

is Irﬂeﬁﬁlto have aggregatron This nmay cause cracking or the like in the

resul t| nfy ggpg%érp rééslu% lgisré@e{éﬂg 04,1090 3Py 50 Mpa M xed sol ution that

cont né us” oxi de having an average particle dianmeter of about 3 to

10 p ﬁhg a di sperser, the secondary-aggregated cuprous oxi de can be

br oken dohe reddtien mahperamrpoﬁihbltwdmgexbaﬁbm raactaon i oshialg rocat i ng

conp t 4 S rany di spersed therein. [0115]
Qéﬁﬁi 5&?0 %L%ggg Eﬁ%kg? rger is preferable that the

grrnd@@6@¢ the di ssol ver be rotated at hlgh speed By making the grinder

rotate arha rea.gﬁbrs pieedlin the hydeopsaitioragehaial AhyChy l%ﬁit&bl}xséiectealn be
xi d an average

d bl v .br ok

par t CEPERAT e A srein Fotur ol I UnPaRtRSi it 2R 48957 o T
used[@@6The cuprous oxide, it is preferable to mix the copolyner (A), the
modi fi edTRETEACEG lbeﬁﬁéen and oblaineaeasaried ﬂemranaot@ietda@%r ARG AIHET

that, to add the c oXi the xtur cuprous
oxi d&F H%%CSHH§¥%VHgg1 ?FBF uﬁ?@h@ﬁ%?°5‘ﬂﬁﬁoﬁt T%QP8“%bH5ﬁ?V%eco Hary
aggr egatnima, tree r@c:atcmvmlay hmtokdhgteroby beatingfbe mhddiedemsom anidt thes

pr ef %%E?EF cBﬁléfHﬁhéf&dzgicS&ﬁﬁ?Suh§QHC& REk¥IR Lt () 3AthiiBeapBgt Foad g@sin

sal t usin | sperser cuprous oxi de to the resultant

m xt &¢8: Cand to nix the mixture using a mxer so as not to pulverize the
cupr@®668y|de particles as nmuch as possrble According to this method, the

cuprous x| d | v Qr S of t he
cupr ous %xéu%l é§ofﬁié ééé)sfp ﬁ¥tﬁogﬁbéﬁgdogpﬂl Cﬁgj rlr‘gfsdrb%%gt P&E?&% . For
exangte, 'ﬂw&f§§§Cb¢U@eddﬂﬁﬁbenaﬁbgpﬁﬂﬂﬁﬁﬁﬂ%uprous oxi de can be as small as
aboufoded) x 10-3 M2 or |ess, preferably, about 3.0 x 10-4 to 1.3 x 10-3
m® When the surface area of the cuprous oxide is small, the coating film
di ssolving rate can be effectively cogtrolled even in seawater having high
tenperature. In addition, according the nmethod, processing tinme for the
process by the di sperser above can be shortened, reducing the production
cost of the conposition of the present invention.



[0118] When a dissolver is used as a disperser, it is preferable that the
rotation speed of the grinder be set to nediumor |ow By setting the
rotation speed of the grinder to nmediumor |ow, crushing of the cuprous
oxi de can be effectively prevented. [0119] <Method of Antifouling
Treatment, Antifouling Coaling Film_ and Coated Object> The net hod of
anti f oul Engmpiempfrﬁm zigic eciepdandnintindeazinccidacipe caghpnate: o an
ant i fieqihl ;ayaRah 589 sfddiiot $n f@mmidagbnt he surface of the object to be
coat gg géi ng the above-‘expl ai ned antifouling coating conposition. The

met h antifouling treatnment of the present invention can prevent
adhesi onThé aammmmt' of ﬂmmbmgprou:cgnpbsnd dnd thezigcaduapoding ssiedtis awtoin t he

surfgﬁg.t] i | 48 ﬂ?%ﬁ? F 6 & A el d Sorienew the
sur face 8 1the c@éalil ng itr}?‘nﬁ %%%%P th |558I ution of the coating film
the &RPPEBSRItAPr&inestltean be conti nuousl y exhibited by recoating the
corrpcpe()'npn [ 0120] Exanpl es of objects on which a coating filmcan be

formed v Bk ueR SRS PRELLAHE Apnithl R, RO ATR)aodd Y i b0GhS

structures supmerged 1’ s ng tools
i ncl ugectiomhi Egamﬂ@s obthmg@vmt mplude |Xtvlnr@, sretherolxelg. ndhey mpay Bsd

fi shiyp@dnghoBCEeas AthdedSssibedsof HRatwo ot iashekinde. i shi ng nets, ropes,
etc. Jj&é?gf)l es of structures subnmerged in seawater include power plant

aque bridges, port facilities, etc. [0121] The antifouling
coat i(igDispropoftiohetipn esection of epsinds avexduséed o bl pogscnss oficagalyse

antif 'ﬂih% HABLNE 3 @Rgﬁ%'o 519$th8 &1@1%0&%@8%9 8cief tHeehbdfiedaddihal | y) of
the_ on whi ch coa I m | g&é}% Ld %llllz_xr{ples of the
e RcoTes P D WhSIoh R Toute | HdTereitialy tae APFifed apadiitd Torfivis

coat iragcteﬂpnﬂhcaoabpm cahpoufilasea etvat comgpoainidods may be enpl oyed singly
?g]gl nation. [0123] The coating conposition is dried after

appl i'ca The drying tenperature nmay be room tenperature. The drying

time myBydhedisprgersenationdeasiendhnycodchrdraaieinasid of the coating

filmgi @roa[b@é@éhc:ld plfﬂﬁd ;hl¢1d|,< i&qﬁnﬁfrld hedaditifdrebimgriceatid netcf aten may be
suitab f object on which a coating film

({lected deg ,g R 3 %?d%

is féj'tr 4eet RE %?ﬁn@] tgf‘e speecF off Utl ip, the seawater tenperature,

etc. [%74]exarrple when the object on which a coating filmis fornmed is a
shl p bot Eﬁﬁinﬁlé"@o?ﬂh&h G chiee aﬂaaﬁﬁhld&gbsﬁamdk@l fiblind, et@eneral 'y 50

g_*e pr ef rab 0 to 400 %Im 012 gheuantlfja){)ulln% coati ng
f| | m SFﬁBaY e‘i'ﬁel ‘ad TAYOLS UsrdpRombingtion ag long S th¥ ont wat er
resi s:bathuaatlandiddsan@:f imhébitthe Ireaq,lorpee’ll“hﬂ gmounhel thekentplystmisedahgy t o
Occurbeeé‘lﬁ'@aﬁl deledtSd i 13 c%?l@ﬁtf’éi’hﬁ%td'f ﬁ%%bﬁﬁnfé?ﬁcﬁnb? Rgctime; 2) It has a

sui tabl e ness, therefore col | ow or other defects is unlikely to
occur{oq)ﬁsl he resul t| ng coating film 3) It has a high adhesiveness to the
obj ect oRxuhiplés af coatodig dhidwn iis themibeds (hnday peshdede is hardly attached
to tlw ﬁ@tlfoul ing coating filmeven when it is imersed in seawater for a
| ong 0126] The coated object of the present invention has the
anti f oul Thy de%xmqmgtmnaﬁ% repedon iy paelsrablyecqrshiicded dnjaecinest 22%e present

I NvVemhitfbhciByad)amendspheadt i foul ing coaling filmon the entire surface
ther%)(]‘)w r a part thereof

The reaction temperature in the disproportionation reaction is about 200 to

300 deg. C.

[0078]

The reaction time in the disproportionation reaction may be suitably selected
depending on the generation amount of the unconjugated dienoic resin acids.
[0079]

The reaction between the obtained modified rosin and the copper compound
or zinc compound may be conduced in accordance with a known method. For
example, the reaction may be conducted by the method shown in the above (I).

[0080]
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[0127] The coated object of the present invention is covered with the
antifouling coating filmhaving the characteristics of Itens 1 to 4
descri bed above. Therefore, it can be desirably applied to ships (in
particular, ship bottons), fishing tools, structures subnmerged in
seawater, etc. [0128] For exanple, when the antifouling coating film

i s for meBhoweiglt mafi defined by this gonedmemAk h&he medifarirAgine GAPASTE i | m
gr adyitfyulhg %Bhtiﬁg Jo&ﬂﬂ%élﬂ@n%ﬂﬂl@(iﬁveﬁﬁoﬁ h@?r&ibﬁalﬁ?&ibd‘tg g3118 sour f ace i's

| Th h t
o250/ 50 Shdnns RErBra SoRya D/l © HOIS o PRt Rt PO BEGH PP
f i | mcopobeasvat’ rarids titewiadiied resint (B) lalbeut Sﬁ”fdﬁeif(b?@/ 8@ hilpsr @ﬁtt from
the %Eltt{fgﬂﬂhg anﬁh%gﬂ{n Isofns%skzeﬁﬂbpze{d Qv tel tEBpensitlirt ] Qﬁé'ekdlublﬁél en when

t he I ps ar or exa dur | anchor i n etc.
e atPIESi R ORIER CH ST HPEGHID £ S da PRV P P8 P BEer y
obsenuedididod, theaatifdflng coaring fikat has seithble ¢adidofila Haxgess,nnd [ 0130]
The r&%ﬁ é)cfrer}l %gﬁal“;é}g#?ggs&gﬁéé ng filmis basically free from

crack| ng ng even er a long period of time Therefore, it is
unned@@ltk y to corrpl etely removing the existing coating filmbefore

r et f ?r n’: Ids @r@%f&t@ﬁ?atrﬁlé ¢drﬂpo§1tﬂﬁfrﬁtf)10|ﬂ’ﬁ3, plhaysedt e tion &csmhstagtﬂaﬂg .
anti f.ou coat i i . mconpositi g coating film
can BES eff?lg]c’f(?%I orfRdc r{ﬁ%i% &%EEI {a%gsqg? %ﬁb%%l %ﬁ}t{i nuousl y nai ntain
the &pecifmaliynthetoetentedshe yosindand rosw tivesiape eonppsition of the \
Feam'r@&r&f ?%Bﬁubﬁ\&g rﬁrbfailawhhb&st ﬁlﬁrzlﬁﬁ Wéhg—[tf/& et hﬁfr@rﬁﬂewatbgrdt Be o

es, etc owev e entio ed by the
Exarrﬁibéél G184 We}/\gﬁht/" I %%Eﬂs%fal?%Eowm%qtgﬁs@gﬁp%s r‘ri\)_;r ative
pr odmrbml@raupbémveﬂmghﬂﬁﬁkophnidmmmﬁ%h@t@fare, E)b@m)ﬂl@scoattﬂg)ﬁ enotes "%
\t;?/s\(lz\?r?gl?éelrns s\]q] awﬂsrég% %femv@t%qfe 11 1eowdRS reGidtah 88 o 1R 88dline! d

t average nol ecu ‘ar wei S eterm ed by gel
per nébey Wil éﬁﬂ@%{%ﬁ vEmieh TEPCRUSTSPIRICE ﬁaﬁg%%m“g%ﬁg% was

per f eoE@guiiger the fol I owing conditions. Equipnment: HLC-8220 GPC; Tosoh
Corp%@éggn Col um: TSK-gel Super HZM M (Tosoh Corporation). two Fl ow
rate: m./mn Detector: RI Columm thernostat tenperature: 40 deg. C

El uatesCuppupHexigiga>vol ati |l e content was determi ned by heating for 3 hours

at 110 drds feefdrPdB8hat the ahﬁfcaﬂmglt:@amﬁg easlposiiie df et psdxaann i n Table 1
are LaPisasy %8%’55'11913 ruapan(s)ug éxl By containing the cuprous oxide, the
resulting coating film can effectively exhibit the antifouling effect. The cuprous
oxide can function as an antifoulant. There is no limitation to the form of the
Cuprous oxide, as long as it does not adversely affect the effect of the invention.
For example, the Cuprdus oxide may take a form of a particle.
[0083]

The average particle diameter of the cuprous oxide is preferably about 3 to 30
pm. When the composition of the present invention contains the cuprous oxide
having an average particle diameter of about 3 to 30 pm, the dissolving rate of the
coating film can be desirably controlled so that a long-term antifouling effect can
be exhibited.

[0084]

A preferable example of the form of the cuprous oxide is a cuprous oxide
whose surface is covered with a coating agent. For example, when a particulate
cuprous oxide is used, it is preferable that the surface of each particle be covered
with a coating agent. By covering with a coating agent, oxidation of the cuprous
oxide can be desirably prevented.

[0085]
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Production Exanple 1 (Production of Copol yner Solution A-1) 230 g of
xyl ene was charged to a 1,000 m flask equipped with a thernoneter, a
refl ux condenser, a stirrer, and a dropping funnel, after which a m xture
of 270 g of triisopropylsilyl net hacryl ate, 50 g of nethyl nmethacrylate,
130 g of 2-nethoxyethyl mnethacrylate, met hoxyet hyl acrylate, 20
g of et hiikampigs a%/ the usable ¢paging amtwmsgm?tear@t leamadte

(i ni thldrin,adiedic WasitREfledc dr PRVES Bodtih® abbetd in@grkb@ugéd dirlgy iogdnof 1
hour , Vﬁble stirring at 100 2 deg. Cin a nitrogen atnosphere. After the

dr opi Of”ron the pol ynerization reaction was performed for 2 hours
at 1([0086] deg. C Then while stirring the resulting reaction solution at

100 2 d Rt S tl
added) m&gsﬁgf%aghr ee t| W%GI{IAFS%%M %L@Ehﬁ#g@@éﬁ%ﬁ%ﬁn@ If[gjr;ranﬂltqﬁg /
s

pol yRFES BY Msiglte 201G maeTe Rr@%ral?lwa% REF LS DY Speas YRIGHSI9%CF vent )
was gstgtedtdndndiinsof \Ied,patﬂwbymraghc Dﬁd’lé bepolyimargah esid the modlﬁed

non. vora btk tah 0 GRBR o Bhi bt Bt Qupro SRS IUNE, 406 a8y V¢
( Pr odiighbrenthadssal WPHSG’If l}ppd??ﬁ%hy Wl%‘) the CO&'F’B% %@rqa{h@iﬂggltr%ct i ons

ver e eReefiehtnBetiRrGRigdéfertt 0 the same procedure as Production Exanple 1,
usi ngoégﬁ organi ¢ sol vent, nononers, and polynerization initiator shown in

Tabl hus produci ng the triorganosilyl ester-containing copolymner
sol ut i onThacampoesidon Pdithe prestwvieivehtion) ey sionyainnany E@ArgaMe cont ent ,

My, %@fh Eﬁleﬁft ﬁ?%ﬁdm kY TRE c%%b‘ué; RiRDEAI IR 49 hdddund thaltl ®eklnot! OZ

o1 adversely affect t-L% ant1i60u11ng 5'fec% 0 cha.lli‘lprles of usable inorganic antifoulants

include copper thiocyanate (general name: copper rhodanide), cupronickel,
copper powder, etc. These inorganic antifoulants may be used singly or in
combination.
[0088]
<<Qrganic Antifoulants>>

It is preferable that the antifouling coating composition of the present
invention further contains organic antifoulant. There is no limitation to the
organic antifoulants as long as they have a killing or repelling effect against
aquatic fouling organisms. Examples of the organic antifoulants include
2-mercaptopyridine-N-oxide copper (general name: copper pyrithione} and like
organic copper compounds; 2-mercaptopyridine-N-oxide zinc (general name : zinc
pyrithione}, zinc ethylene bis(dithio carbamate) (general name : zineb), zinc
bis(dimethyldithiocarbamate) (general name : ziram}, dizinc
bis(dimethyldithiocarbamate)ethylenebis(dithiocarbamate} (general name :
polycarbamate) and like organic zinc compounds; pyridine-triphenylborane,
4-isopropyl pyridyl-diphenylmethyl borane, 4-phenyl pyridiyl-diphenyl borane,
triphenylboron-n-octadecyl amine, triphenyl[3-(2-ethylhexyloxy} propyl
amine]boron and like organic boron compounds; 2,4,6-trichloromaleimide,
N-(2,6-diethylphenyl)-2,3-dichloromaleimide and like maleimide compounds;
and, 4,5-dichloro-2-n-octyl-3-isothiazolone (general name : Sea-Nine 211},
3,4-dichlorophenyl-N-N-dimethylurea (general name : diuron},
2-methylthio-4-t-butylamino-6-cyclopropylamino-s-triazine (general name :
Irgarol 1051), 2,4,5,6-tetrachloroisophthalonitrile (general name : chlorothalonil),
N-dichlorofiluoromethylthio-N',N'-dimethyl-N-p-tolylsulfamide {(general name :
tolylfluanid), N-dichloromethylthio-N',N'-dimethyl-N-phenylsulfamide (general
name : dichlofluanid), 2-(4-thiazolyl)benzimidazole (general name :

16



Oz HOC OS oc 03 fa O X E ?"" tr, O, Or- N 1(7101 wet 01 C
47,000 40

thiabendazole), 3-(benzo[b]thien-2-yl)-5,6-dihydro-1,4,2-oxathiazine-4-oxide
(general name : bethoxazine),
2-(p-chlorophenyl}-3-cyano-4-bromo-5-trifluoromethyl pyrrole (general
name :Econea28), etc. Among these, zinc pyrithione, copper pyrithione,
pyridine-triphenylborane, zineb, Sea-Nine 211, and Irgarol 1051 are preferred,
and copper pyrithione, zinc pyrithione, pyridine-triphenylborane, and Sea-Nine
211 are more preferred. These organic antifoulants enhance the antifouling
effect in combination with the above-mentioned cuprous oxide, and therefore
even a little amount of the organic antifoulants works to maintain the antifouling
effect in a sea area having active fouling organisms. These organic antifoulants
may be used singly or in combination.
[0089]

~ The content of the organic antifoulants in the composition of the present
invention is preferably 1 to 50 parts by weight, and more preferably 10 to 30 parts
by weight per total amount of 100 parts by weight of the copolymer (A) and the
modified rosin salt (B). If the content of the organic antifoulants is less than one
part by weight, the antifouling effect of the organic antifoulant cannot
satisfactorily be exhibited. If the content exceeds 50 parts by weight, no
improvement in the antifouling effect can be observed in proportion to the
increase in the amount of the organic antifoulant; this is thus uneconomical.
[0090]
<<Qther Additives, Etc.>>

The antifouling coating composition of the present invention may further

contain plasticizers, dewatering agents, dispersants, known pigments and like
known additives.
[0091]

By containing a plasticizer, the plasticity of the composition can be enhanced,
allowing a desirably strong coating film to be obtained. Examples of the
plasticizers include tricresyl phosphate, trioctylphosphate, triphenyl phosphate
and like phosphate esters; dibutyl phthalate, dioctyl phthalate and like phthalate
esters; dibutyl adipate, dioctyl adipate and like adipate esters; dibutyl sebacate,
dioctyl sebacate and like sebacate esters; epoxidized soybean oil, epoxidized
linseed oil and like epoxidized oils and fats; methyl vinyl ether polymer, ethyl vinyl
ether polymer and like alkyl vinyl ether polymers; polyethylene glycol,
polypropylene glycol and like polyalkylene glycols; and, t-nonylpentasulfide,
vaseline, polybutene, tris(2-ethyl hexyl) trimellitate, silicone oil, liquid paraffin,
chlorinated paraffin, polymeric plasticizers formed of ethylenically unsaturated
carboxylate polymer, etc. Among these, tricresyl phosphate, epoxidized soybean
oil, and epoxidized linseed oil are preferred. Epoxidized soybean oil and
epoxidized linseed oil are especially preferred. By use of these plasticizers,
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physical properties of the coating film are improved, and in addition water
resistance is enhanced. Therefore, penetration of seawater into the coating film
is prevented, and thus crack, blister and like coating film defects can be
prevented even in a sea area having a high seawater temperature. These
plasticizer may be used singly or in combination.

[0092]

The content of the plasticizer in the composition of the present invention
depends on the content of the modified rosin salt (B), but is preferably 1 to 50
parts by weight, and more preferably 5 to 30 parts by weight per total amount of
100 parts by weight of the copolymer (A) and the modified rosin salt (B}). If the
content of the plasticizer is less than one part by weight, satisfactory
improvement in the physical properties (strength and adhesiveness) cannot be
obtained; if it exceeds 50 parts by weight, the coating film becomes too soft, and is
practically unusable.

[0093]

It is preferabie that the antifouling coating composition of the present
invention further contains a dewatering agent. The dewatering agent is an agent
that removes water in the composition. Examiples of usable dewatering agents
include dehumidifiers and dehydrating agents. The dehumidifiers and the
dehydrating agents may all be used singly, or both the dehumidifiers and the
dehydrating agents may be used in combination.

[0094] | '

The dehumidifier is a compound that can remove water in the coating
composition by reacting with water. Examples of the dehumidifiers include
methyl orthoformate, ethyl orthoformate and like alkyl orthoformates;
tetraethoxysilane, tetrabutoxysilane, tetraphenoxysilane,
tetrakis(2-ethoxybutoxy}silane, methyltrimethoxysilane, methyltriethoxysilane,
dimethyldiethoxysilane, trimethylethoxysilane, diphenyldiethoxysilane and like
alkoxysilanes; maleic anhydride, phthalic anhydride and like acid anhydrides,
etc.

[0095]

The dehydrating agent is a compound that can remove water in the
composition by incorporating the water into the dehydrating agent as
crystallization water. Examples of dehydrating agents include anhydrous
gypsum, molecular sieves, magnesium sulfate, sodium sulfate, etc.

[0096]

There is no limitation to the content of the dewatering agent in the
composition of the present invention, but it is preferably 1 to 50 parts by weight,
and more preferably 2 to 30 parts by weight per total amount of 100 parts by
weight of the copolymer (A) and the modified rosin salt. When the content of the
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dewatering agent is about 1 to 50 parts by weight per the above-mentioned total
amount of 100 parts by weight, the storage stability of the coating composition of
the invention is further improved.

[0097]

The antifouling coating composition of the present invention preferably
further contains a dispersant (an antisettling agent). By containing a dispersant,
sedimentation of the components {(e.g., cuprous oxide mentioned above, pigments
mentioned below) of the composition of the present invention, as well as the
formation of a hard cake (a hard precipitate}, can be prevented or inhibited during
storage of the composition of the present invention. This also effectively solves
the problem of dripping of the composition (the coating material) when a coating
film is formed on the surface of an object to be coated by using the composition of
the present invention.

[0098]

Examples of dispersants include oxidized polyethylene-based dispersants,
fatty acid amide-based dispersants, fatty acid ester-based dispersants,
hydrogenated castor oil-based dispersants, vegetable polymerized oil-based
dispersants, polyether ester-type surfactants, sulfate-type anionic surfactants,
polycarboxylic acid amine salt-based dispersants, polycarboxylic acid-based
dispersants, polymeric polyether-based dispersants, acrylic polymer-based
dispersants, special silicon-based dispersants, talc-based dispersants,
bentonite-based dispersants, kaolinite-based dispersants, silica gel-based
dispersants, etc. These dispersants may be used singly or in combination. The
composition of the present invention preferably contains a fatty acid amide-based
dispersant. The composition of the present invention can be produced by, for
example, ioreparing a mixed solution containing the copolymer (A) etc., and then
mixing and dispersing the mixed solution. When the mixed solution contains
the fatty acid amide-based dispersant, the storage stability of the mixed solution
can be enhanced, and the composition of the present invention can be obtained
more easily and reliably.

10099]

In the present invention, commercially available dispersants may be used.
Examples of the fatty acid amide-based dispersants include Dispalon A603-10X
(or 20X), Dispalon A630-10X (or 20X), Dispalon 6900-10X (or 20X), and Dispalon
6810-10X {or 20X) (all products of Kusumoto Chemicals, Ltd.); Talen 7500-20
and Flownon SP-1000 (both products of Kyoeisha Chemical Co., Ltd.}; etc.
Among these, Dispalon A603-10X (or 20X) is preferred. Because these
dispersants do not include methanol, ethanol and like hydrophilic solvents, the
storage stability of the antifouling coating composition can be more preferably

maintained.
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10100]

The dispersants may be used after being dispersed in a hydrophobic organic
solvent, such as xylene.
[0101]

There is no limitation to the content of the dispersant in the composition of
the present invention; however, the content is preferably 1 to 50 parts by weight,
and more preferably 2 to 30 parts by weight per total amount of 100 parts by
weight of the copolymer (A) and the modified rosin salt (B). When the content of
the dispersant is about 1 to 50 parts by weight per the above-mentioned total
amount of 100 parts by weight, the effects of the dispersant (i.e., preventing the
formation of a hard cake) is preferably exhibited, and the storage stability of the
coating composition of the invention is further improved.

[0102]

It is preferable that the antifouling coating composition of the present
invention may further contain known pigments. Examples of the usable
pigments include zinc oxide, red iron oxide, talc, titanium oxide, silica, bentonite,
dolomite, calcium carbonate, barium sulfate and like inorganic pigments, and
organic pigments of red color, blue color, etc. These pigments may be used
singly or in combination. In particular, by containing the zinc oxice, it is
possible to promote the dissolution of the coating film, and thus improve the
renewability of the coating film.

[0103]

There is nio limitation to the content of the pigment in the compeosition of the
present invention; however, the content is preferably 1 to 100 parts by weight,
and more preferably 10 to 75 parts by weight per total amount of 100 parts by
weight of the copolymer (A) and the modified rosin salt (B).

[0104] '

When the content of the zinc oxide is 20 or more parts by weight per the
above-mentioned total ammount of 100 parts by weight, penetration of seawater
into the coating film is enhanced, there may occur a problem that dissolution
control in a sea area having a high scawater temperature becomes difficult due to
enhancement of the penetration of seawater into the coating film.

[0105]

In addition, the antifouling coating composition of the invention may, if
necessary, include dyes, anti-flooding agent, antifoaming agents and like
common additives for coating material.

[0106]

The composition of the present invention is usually dissolved or dispersed in
an organic solvent. This makes the coating material desirably usable.
Examples of the usable organic solvents include xylene, toluene, mineral spirit,

20
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<Method of Production of Antifouling Coating Composition>

The antifouling coating composition of the invention can be manufactured,
for example, by mixing the copolymer (A), the modified rosin salt (B}, and, if
necessary, known additives such as the cuprous oxide, the plasticizer, etc. in a
solvent.

[0108]

The amounts of the copolymer (A), the modified rosin salt (B}, etc. used may
be suitably selected so that the resulting antifouling coating composition contains
the modified rosin salt (B), etc., in acceptable content ranges as described in the
section "Antifouling Coating Composition".

[0109]

Examples of the usable solvents include xylene, toluene, mineral spirit,
MIBK, butyl acetate, etc. Among these, Xylene is particularly preferable. They
may be used singly or in combination.

[0110]

These components may be mixed in such a manner that the copolymer (A)
and like various materials are dissolved or dispersed in a solvent. For example,
the copolynier (A} and the modified rosin sait (B) may be dissolved or dispersed in
a solvent first, and then mixed with other materials (such as organic antifoulants).
As the solvent, the above-mentioned ones may be used.

[0111]

Mixing may be conducted, for example, by a known disperser. The
disperser may be desirably selected from those that can be used as
micro-pulverizers. Specific Examples thereof include mills and dissolvers.
Examples of the usable mills include ball mills, sand mills, bead mills, pear] mills,
Dymno mills, Cowles mills, basket mills, attritors and like mills generally used for
mixing and dispersing coating materials. A dissolver is a disperser having a
rotary vane-type grinder. The mixed solution can be mixed and dispersed by
rotating the grinder. The dissolver may also be called a disper.

[0112]

When a cuprous oxide is contained, timing of adding the cuprous oxide and
mixing conditions can be varied depending on the average particle diameter of the
cuprous oxide.

[0113]

Specifically, when a cuprous oxide having an average particle diameter of
about 3 to 10 pm, preferably about 3 to 8 pm is used, it is preferable to mix the
copolymer (A), the modified rosin salt (B), the cuprous oxide, and if necessary,
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JawAri doo Pol ynmeri zation Initiator [0137] Production Exanples 7
(Production-of Xylene Solution B-1 O Mdified Rosin Copper Salt)

500 g of Chinese gumrosin (WN was added to a 1,000 m flask equi pped ‘
with a thernoneter and a stirrer, and the tenperature was increased to 180
deg. C under a nitrogen gas flow After that, 0.5 g of 5% pall adi um carbon
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thg_ ][-tisxltdlglraedﬂ_épars_gb@ptceddanﬁefddgm@rse&iﬂ@ j:@bhairlasmltaayﬂ Brigtigo) an'dctn_erQdof a
nodi f.i ed rqsi i n . I i.Qne
uncor“}jﬁdgﬁxg ré(;fléhrggfc%ﬁﬁiégsq%%a%?ggt g@p ?éﬁéé)%r%%téu&goﬁtsgrgg%%so u!ta %5%; solid
cont eptch @sopessiioly . Argerdiag ot thig mthede tROFUPrets REWCISAHWD! ati | e

cont eflv&fiz&rl) 234 therefore, the surface area of the cuprous oxide in the resulting
composition becomes relatively small. For example, the specific surface area of
the cuprous oxide can be as small as about 1.3 x 10-3 mm? or less, preferably,
about 3.0x 104to 1.3x 103 mm?2. When the surface area of the cuprous oxide is
small, the coating film dissolving rate can be effectively controlled even in
seawater having high temperature. In addition, according to the method,
processing time for the process by the disperser above can be shortened, reducing
the production cost of the composition of the present invention.
[0118]

When a dissolver is used as a disperser, it is preferable that the rotation

speed of the grinder be set to medium or low. By setting the rotation speed of the
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[ 0140] Production Exanples 9 (Production of Xvlene Solution 3-3 O

Modi fi ed Rosin Copper Salt) 500 g of Chinese gumrosin (WN and 1.0
g of 5% pal | adi um carbon were added to a 3L autocl ave nade of

stainl ess-steel, and after oxygen gas in the systemwas renoved, the
system was pressurized by hydrogen s to 50 kg/cn2, and hydrogenatl on

r eactgromiengs medidun teerdowp crshiogrel t%mq‘@rgﬁam@@e gen Proelfestely, C. After
the r @%ﬂt‘éﬂ the m xture was cooled to 200 deg. C, and the palladium
carb was renmoved by a pressure filtration, and the filtrate was noved to
a f|£i< 9bnd was concentrated under reduced pressure at 200 deg. Cto

pr od uﬂ\me%a r.@f Alﬁnﬂmm@ Tieatmens] AntifmilthqGobtng FBimproCated Qaject>of t he
modi fi edy. éﬁﬁ@ﬁhﬁ% &Qaﬁﬂ&tcm‘?l@&hﬁbnai}élCX‘L%JI§.C’£€@1ZEBQI15 ane way
as Produc |on e armunt of the con d di enoi ¢ in
aci dihahanreéltrfeaimg@eatlaguf%l%fosm Qe e tﬂ? &t F‘?; s&Pa f‘éf)

wei ghis‘i/m Tt’ﬁé a@byare&gtalﬁéa @raffbdliag c3amggimtrﬁrposit1b15{dr ahermeﬂmdaof d 10.1

wei ght ¢ The, ght ai £ xyl ene

to o R e ep S e ERE iR ?é‘*%n‘?%%?%%@w’%&“é%? tyhe

xyl erfeubng @trgmswassbadheam@ual dxsaglutlcahaf tgosyriase efiproasting

;urt Rentidddah, te{bfé@%&cgﬁuiﬁﬂan ?rlteheafl%igmnmsa aa@ftﬁmﬂg fitke. drvd Aftel? r OSi 3
or ms, copper, sa an er ng ereto, an
uni f&hfgﬁ‘i})gﬁ'ﬂwgﬂn 0%418&%’%% fﬁaﬂ’ ﬁ}et %’“ilr‘?&r% ?588&’6 ﬁ%‘ggﬁﬁgugr} gl ass
beadsxhibvidedk bgrec@ating th8 cbmpusitvanl. added t hereto, and the m xture was
stirgg Q:Pr 8 hours at 70 to 80 deg. C and then naintained for 2 days at
50 d The resulting m xture was .coqQled to,r omt ur 5 deg.

0 and f Erperdes Oaﬂ@%tﬁ)%m%c%ﬂﬁgﬁl@a?%bﬁ& gﬁﬁ'&@%%}@éiﬁ’re to

r erro\@rhbﬁiaietshism bbtthnd)j Sshidgatdobs). stidydtemes wabmidrged addedweadert, legc.obt ai ned
conceiftalks quigl ffghq_tqg%b&g 1ﬁci§.¥dee?$h§1g ﬁ%}t's%% B8 ikfa aféﬁqlﬂdlb% ihosi n

copper saP contai ning~a copper sa orenen ned_ ynconj ugat ed

di endixedrreftimgaeind ﬁunga@mcéﬁ‘w@%ﬁﬁum@é%ﬁﬁw i PREBRASTE:  about
509 .ropbsg, &esu x'aﬂ%(léé('o@@&‘ﬁhb@é giibfirde@d T0Beawhirithehatnpewtr piarf0. 3%
[0142 Pr ‘od ctl on gﬁ Ptn(:P ducti on of Xylene Solution 3-4 O

Modi %%S & fam S g of a xylene solution of the nodified
r osi riOdeJquced in Production Exanple 9 (solid content: 50% was added to a

1,000 Tﬁéaaﬁﬁﬁ%g%auwgtmnaom% @é@txﬂﬁmaﬂai cHX wonRgenseby and a
i NnC oxi de was. 0 SO al |l of

stlrrer and r

ol s, 00 g oL el o e ves LUrLNELC e LDGCatp  SaciDael|

t he raftherabjeetsordemich at echting Hlrghis defrhect. at 70 to 80 deg. C for 3 hours.
After[ , the mixture was cooled and filtrated to obtain a xyl ene
solutron_B-4 of a _nodified rosi t contaj.ning a zinc.salt of the
aforenenEP‘@ﬁH&e%ﬁE@h‘? Goalied IH?@}%{ C&‘éé‘? rugh gORUNE, SHEFWH &ar k br own
sol utdj f.hn Qidxﬂc@@tmﬁg,r&pm&hﬁuin £H@4p. These esating nipthptemeapdeut i on had a
non- vo co tent. o 0143] Conparative Production Exanples 1
(Pr ooﬁﬂ%ﬁ[ S Jé)q?g{l%%o -1 O Resin Acid Copper Salt 400 g of
a xyI[@h@%ol ut| on of Chinese gumrosin (WN unconjugated dienoic resin

acid 15. @h\e&foaﬁhé; ccﬁﬂﬁbaaahei@ dliehakfer rapalaaa@nd The 4irvRigterfiperante d
content: was added to

eq ter, a
refl l}?a}ﬁé’ﬁ 03 LCMPRTATITE | &P&r‘ﬁyﬁhﬁj o*naé]u%er (E)H{;EB@S; %‘él&&eﬁ #{}%@r added
t her etrotlsothibhhess bf tie thmtingdilm, #t¢.ds in the gumrosin forns copper
sal t OIQQE t her eafter 100g of methanol wad added thereto, and unifornly
m xed. After that t abl, nmoun ut 400, m ) .of s, beads
(di amet efhezhickng S§C§ Hﬁ)ﬁl‘%éfg i&@ecc?aﬂ('@r %PFIB t temlgtsafegt s stirred
for %dpmrcﬁn@bnmlet@ps@fdﬂgect@mndnthemoaa;mg fim esl (drone, deysadagaBondeg.
C The So"flth Sfahgea&ag aaarctgﬁl alfre] QM t}eapoaseaﬁ 1€ vt HeJobfekt and

filtered uen concertrated under. r égg\ﬁpfﬁgsuregio renove
the rast which alppating ﬂmat pEmedys eetfap fettamethed ¢ eifdeantdPHlige

CONC QJakReChilnt hsl SeRERANCEO 8o SO0/ha eurbbidfenblR100cent@dnimg a copper salt
of ”I§ ?tafr enent | oned unconj ugated dienoic resin acid (a transparent dark
bl ue 84 ion; solid content: about 50% . The resulting xyl ene sol ution of:
the resi Thacirdifoufipgreosding e of the Anvesiten vadwmiiegeoss iIBEDat, [ 0144]
Conpar ative Production Exanples 2 (Production of Xylene Solution R-2 O
Resin Acid Zinc Salt 400 g of a xylene solution of Chinese gumrosin
(WA unconjugated dienoic resin acid %5 5 wei ght % conjugated di enoic
resin acid 72.4 weight% (solid cont & 50% was added to a 1,000 mi
flask equi pped with a thernoneter, a reflux condenser, and a stirrer, and
100 g of zinc oxide was further added thereto so that all of the resin
acids in the gumrosin forns zinc salts, and thereafter, the mxture was



400 g of a xylene solution of the resin acid produced in Conparative
Production Exanples 3 (solid content: 50% was added to a 1,000 m flask:
equi pped with a thernonmeter, a reflux condenser, and a stirrer, and 100 g
of zinc oxide was further added thereto so that all of the resin acids in
the nodified rosin fornms zinc salts, and thereafter, the m xture was
dehydndt é:asrem:@ugrt watdruesiatance tandtherefprecrasking, peghng oaftherikenst . t he

rcnoﬁ g%ﬂnllifké/l@% g)leﬁ%ﬁ Qxéékpﬁ it hé 7] @bﬁﬂadt%ﬂlt@tseawaeerxw %ﬁr@%ﬁh‘é& onitthds a

S menti o u Lengi.c resin
ot o St hafanG Hnst haseiin oot HoRoN STur A caRE ROy B80% fTThe
r esulthlerlgsumr@eoestuhglfﬂmn(%hﬁdhas adrghcldidasivenesatte the obj&g. @Wfﬁﬂl%]
Exa”%% %nfg]?n fs fRRth0RRY 2 Ly eFX %hﬁﬁa@t&&ﬂeé tb Iﬂi@%ﬁfﬂ)@ﬂﬂ%%p&@ﬁ ieng

Conposi t1 rrponents i sted .2 were blended int
pr opdHI YN WREPGhi94mEKEHRC TR S?émaéerzforé\ﬂ@’% W@eni xed and di spersed
t ogetjbegéiM th gl ass beads with a dianeter of 1.5 to 2.5 mmto produce

coating fﬁ%&é{etd &@%{f’c &fotjfl%éﬁ‘és-gﬁp bfvedltion AL the anfdultly c4ifly fi

Conparative
its surface. The coated object of the present invention may have the antlfouhng

coating film on the entire surface thereof, or a part thereof.
10127]

The coated object of the present invention is covered with the antifouling
coating film having the characteristics of Items 1 to 4 described above. Therefore,
it can be desirably applied to ships (in particular, ship bottoms), fishing tools,
structures submerged in seawater, etc. -

[0128]

For example, when the antifouling coating film is formed on the surface of a
ship bottom, the antifouling coating film gradually dissolves from the surface, so
that the coating film surface is always renewed. This prevents the adhesion of
aquatic fouling organisms.

[0129]

Furthermore, the hydrolysis rate of the antifouling coating film in seawater is
desirably controlled. Therefore, ships benefit from the antifouling effect for a
long period of time; additionally, even when the ships are not moving, for example,
during anchorage, rigging, etc., the adhesion and incrustation of aquatic fouling
organismes is barely observed, and the antifouling effect is exhibited for a long
time.

[0130]

The surface of the antifouling coating film is basically free from cracking or
peeling even after a long period of time. Therefore, it is unnecessary to
completely removing the existing coating film before re-forming a new coating film.
Therefore, by directly recoating the antifouling coating film composition thereon,
the antifouling coating film can be effectively formed. This makes it possible to
continuously maintain the antifouling effect easily and at low cost.

Example
[0131]

Features of the invention will be further clarified referring to the Examples,
etc. shown below; however, the invention is not limited by the Examples.
[0132]
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In each of the production Examples, comparative production Examples,
Examples, and comparative Examples, "%" denotes "% by weight". Viscosity was
determined at 25 deg. C using a Brookfield viscometer. The weight-average -
molecular weight (Mw) was determined by gel permeation chromatography (GPC)
(using a polystyrene standard). GPC was performed under the following
conditions.

Equipment: HLC-8220 GPC; Tosoh Corporation
Column: TSK-gel Super HZM-M (Tosoh Corporation). two
Flow rate: 0.35 mL/min

Detector: RI

Column thermostat temperature: 40 deg. C

Eluate: THF

The non-volatile content was determined by heating for 3 hours at 110 deg.
C.

[0133]

The amounts of each ingredient shown in Table 1 are represented in grams
[0134] '

Production Example 1 (Production of Copolvmer Solution A-1}

230 g of xylene was charged to a 1,000 ml flask equipped with a thermometer,
a reflux condenser, a stirrer, and a dropping funnel, after which a mixture of 270
g of triisopropylsilyl methacrylate, 50 g of methyl methacrylate, 130 g of
2-methoxyethyl methacrylate, 30 g of 2-methoxyethyl acrylate, 20 g of ethyl
acrylate, and 4 g of t-butyl peroxy-2-ethyl hexanoate (initially added) was added
dropwise into the flask over a period of 1 hour, while stirring at 100 * 2 deg. C in
a nitrogen atmosphere. After the dropwise addition, the polymerization reaction
was performed for 2 hours at 100 = 2 deg. C. Then, while stirring the resulting
reaction solution at 100 * 2 deg. C, 1 g of t-butyl peroxy-2-ethyl hexanoate
(subsequently added) was added three times with 2-hour intervals to perform the
polymerization reaction. After that, 270 g of xylene (additional solvent) was
added and dissolved, thus producing the triorganosilyl ester-containing
copolymer solution A-1. Table 1 shows the viscosity, non-volatile content, Mw,
and Tg of A-1.

[0135]
Production Examples 2 to 6 {Production of Copolymer Solutions A2 to A6)

Polymerization reactions were performed according to the same procedure as
Production Example 1, using the organic solvent, monomers, and polymerization
initiator shown in Table 1, thus producing the triorganosilyl ester-containing
copolymer solutions A-2 to A6. Table 1 shows the viscosity, non-volatile content,
Mw, and Tg of each copolymer solution obtained.

[0136]
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[0137]

Production Examples 7 (Production of Xvlene Solution B-1 Of Modified Rosin

er Salt

Co

500 g of Chinese gum rosin (WW) was added to a 1,000 ml flask equipped

with a thermometer and a stirrer, and the temperature was increased to 180 deg.

After that, 0.5 g of 5% palladium carbon wad added

& thereto, and while stirring the mixture, the mixture was reacted for 4 hours at

C under a nitrogen gas flow.
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270 + 5 deg. C. After the reaction, the mixture was cooled to 200 deg. C, and the
palladium carbon was removed by a pressure filtration, and the filtrate was '
moved to a flask, and was concentrated under reduced pressure at 200 deg. C to
produce 475 g of a modified rosin (acid number 162 mgKOH/g). A part of the
modified rosin was methylated by diazomethane, the componential analysis was
conducted by gas chromatography (Column : diethylene glycol succinate (GEGS),
0.24 mmg x 25 m, Column temperature: 200 deg. C, Carrier gas : nitrogen,
Detector: Flame Ionization Detector (FID)). The amount of the unconjugated
dienoic resin acids in the modified rosin was 87.8 weight% (dehydroabietic acid
62.8 weight%, dihydroabietic acid 15.2 weight%, dihydropimaric acid 9.8
weight%]).

[0138]

The obtained modified rosin was dissolved in xylene to obtain a xylene
solution with a solid content of 50 %. 400 g of the xylene solution was added to
a flask, and 200 g of cuprous oxide was further added thereto so that all of the
resin acids in the modified rosin forms copper salts, and thereafter 100g of
methanol wad added thereto, and uniformly mixed. After that, a suitable
amount (about 400 ml) of glass beads (diameter: 2.5 to 3.5 mm) was added
thereto, and the mixture was stirred for 8 hours at 70 to 80 deg. C and then
maintained for 2 days at 50 deg. C. The resulting mixture was cooled to room
temperature (25 deg. C) and filtered, and subsequently concentrated under
reduced pressure to remove the methanol by distillation. Xylene was then added
to the obtained concentrate, thus producing a xylene solution B-1 of a modified
rosin copper salt containing a copper salt of the aforementioned unconjugated
dienoic resin acid (a transparent dark blue solution; solid content: about 50%).
The resulting xylene solution had a non-volatile content of 50.5%.

[0139]
Production Example 8 (Production of Xylene Solution B-2 Of Modified Rosin Zinc
Salt)

400 g of a xylene solution of the modified rosin produced in Production
Example 7 (solid content: 50%) was added to a 1,000 ml flask equipped with a
thermometer, a reflux condenser, and a stirrer, and 100 g of zinc oxide was
further added thereto so that all of the resin acids in the modified rosin forms zinc
salts, and thereafter, the mixture was dehydrated through reflux at 70 to 80 deg.
C for 3 hours. After that, the mixture was cooled and filtrated to obtain a xylene
solution B-2 of a modified rosin zinc salt containing a zinc salt of the
aforementioned unconjugated dienoic resin acid (a transparent dark brown
solution; solid content: about 50%). The resulting xylene solution had a

non-volatile content of 50.9%.
[0140]
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Production Examples 9 (Production of Xvlene Solution B-3 Of Modified Rosin
Copper Salt)

500 g of Chinese gum rosin (WW) and 1.0 g of 5% palladium carbon were
added to a 31, autoclave made of stainless-steel, and after oxygen gas in the
system was removed, the system was pressurized by hydrogen gas to 50 kg/cm?,
and hydrogenation reaction was conducted for 4 hours while shaking at 270 £ 5
deg. C. After the reaction, the mixture was cooled to 200 deg. C, and the
palladium carbon was removed by a pressure filtration, and the filtrate was
moved to a flask, and was concentrated under reduced pressure at 200 deg. C to
produce 482 g of a modified rosin (acid number 157mgKOH/g). A part of the
modified rosin was subjected to the componential analysis in the same way as
Production Examples 7. The amount of the unconjugated dienoic resin acids in
the modified rosin was 89.8 weight% (dihydroabietic acid 60.4 weight%,
tetrahydroabietic acid 19.3 weight%, dihydropimaric acid 10.1 weight%).
j0141]

The obtained modified rosin was dissolved in xylene to obtain a xylene
solution with a solid content of 50 %. 400 g of the xylene solution was added to
a flask, and 200 g of cuprous oxide was further added thereto so that all of the
resin acids in the modified rosin forms copper salts, and thereafter 100g of
methanol wad added thereto, and uniformly mixed. After that, a suitable
amount (about 400 ml) of glass beads (diameter: 2.5 to 3.5 mm) wad added
thereto, and the mixture was stirred for 8 hours at 70 to 80 deg. C and then
maintained for 2 days at 50 deg. C. The resulting mixture was cooled to room
temperature (25 deg. C) and filtered, and subsequently concentrated under
reduced pressure to remove the methanol by distillation. Xylene was then added
to the obtained concentrate, thus producing a xylene solution B-3 of a modified
rosin copper salt containing a copper salt of the aforementioned unconjugated

dienoic resin acid (a transparent dark blue solution; solid content: about 50%).
The resulting xylene solution had a non-volatile content of 50.3%.

[0142]

Production Example 10 (Production of Xylene Solution B-4 Of Modified Rosin Zinc
Salt)

400 g of a xylene solution of the modified rosin produced in Production
Example 9 (solid content: 50%) was added to a 1,000 ml flask equipped with a
thermometer, a reflux condenser, and a stirrer, and 100 g of zinc oxide was
further added thereto so that all of the resin acids in the modified rosin forms zinc
salts, and thereafter, the mixture was dehydrated through reflux at 70 to 80 deg.
C for 3 hours. After that, the mixture was cooled and filtrated to obtain a xylene
solution B-4 of a modified rosin zinc salt containing a zinc salt of the
aforementioned unconjugated dienoic resin acid {a transparent dark brown

28
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solution; solid content: about 50%). The resulting xylene solution had a
non-volatile content of 50.6%.
[0143]
Comparative Production Examples 1 (Production of Xylene Solution R-1 Of Resin
Acid Copper Salt

400 g of a xylene solution of Chinese gum rosin (WW, unconjugated dienoic
resin acid 15.5 weight%, conjugated dienoic resin acid 72.4 weight%) (solid
content: 50%) was added to a 1,000 m! flask equipped with a thermometer, a
reflux condenser, and a stirrer. 200 g of cuprous oxide was further added
thereto so that all of the resin acids in the gum rosin forms copper salts, and
thereafter 100g of methanol wad added thereto, and uniformly mixed. After that,
a suitable amount (about 400 ml} of glass beads (diameter: 2.5 to 3.5 mm) wad
added thereto, and the mixture was stirred for 8 hours at 70 to 80 deg. C and then
maintained for 2 days at 50 deg. C. The resulting mixture was cooled to room
temperature (25 deg. C) and filtered, and subsequently concentrated under
reduced pressure to remove the methanol by distillation. Xylene was then added
to the obtained concentrate, thus producing a xylene solution R-1 containing a
copper salt of the aforementioned unconjugated dienoic resin acid (a transparent
dark blue solution; solid content: about 50%). The resulting xylene solution of
the resin acid copper salt had a non-volatile content of 50.7%.
[0144]
Comparative Production Examples 2 {(Production of Xylene Solution R-2 Of Resin
Acid Zinc Salt

400 g of a xylene solution of Chinese gum rosin (WW, unconjugated dienoic
resin acid 15.5 weight%, conjugated dienoic resin acid 72.4 weight%) (solid
content: 50%) was added to a 1,000 ml flask equipped with a thermometer, a
reflux condenser, and a stirrer, and 100 g of zinc oxide was further added thereto

so that all of the resin acids in the gum rosin forms zinc salts, and thereafter, the
mixture was dehydrated through reflux at 70 to 80 deg. C for 3 hours. After that,
the mixture was cooled and filtrated to obtain a xylene solution R-2 containing a
zinc salt of the aforementioned unconjugated dienoic resin acid {(a transparent
dark brown solution; solid content: about 50%). The resulting xylene solution of
the resin acid zinc salt had a non-volatile content of 50.5%.
[0145]
Comparative Production Examples 3 (Production of Xylene Solution R-3 Of Resin
Acid Copper Salt

500 g of Chinese gum rosin (WW) was added to a 1,000 ml flask equipped
with a thermometer and a stirrer, and the temperature was increased to 180 deg.
C under a nitrogen gas flow. After that, 0.5 g of 5% palladium carbon wad added
thereto, and while stirring the mixture, the mixture was reacted for 1 hours at
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Z-UE4:1 17?-8 Gum Rosin Solution (Solid Content: About 60% Xyl ene

Sol ution) Cuprous Oxide (Nissin Chento, Ltd" NC- 301, Average Particle

D anmeter 3 Copper Pyrithione (Arch Chem cals, Inc, Copper Onedine)
Sea-Nine 211 (Rohm And Haas Conpany, Effective Conponent 30% Xyl ene
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PK)  JRefdit@ncdPbbfiewhd P8R 0PN presire TR, @ dEfrel 8tatk was
moved to a flask, and was concentrated under reduced pressure at 200 deg. C to
produce 480 g of a resin acid (acid number 169 mgKOH/g). A part of the resin
acid was subjected to the componential analysis in the same way as Production
Examples 7. The amount of the unconjugated dienoic resin acids in the resin
acid was 47.3 weight% ('dehydroabietic acid 35.5 weight%, dihydroabietic acid 5.3
weight%, dihydropimaric acid 6.5 weight%).

[0146]

The obtained resin acid was dissolved in xylene to obtain a xylene
solution with a solid content of 50 %. 400 g of the xylene solution was added to
a flask, and 200 g of cuprous oxide was further added thereto so that all of the
resin acids forms copper salts, and thereafter 100g of methanol wad added
thereto, and uniformly mixed. After that, a suitable amount (about 400 ml) of
glass beads (diameter: 2.5 to 3.5 mm) wad added thereto, and the mixture was
stirred for 8 hours at 70 to 80 deg. C and then maintained for 2 days at 50 deg. C.
The resulting mixture was cooled to room temperature (25 deg. C) and filtered,
and subsequently concentrated under reduced pressure to remove the methanol
by distillatiori. Xylene was then added to the obtained concentrate, thus
producing a xylene solution R-3 containing a copper salt of the aforementioned
unconjugated dienoic resin acid (a transparent dark blue solution; solid content:
about 50%). The resulting xylene solution had a non-volatile content of 51.2%.
[0147]

Comparative Production Examples 4 (Production of Xylene Solution R-4 Of Resin
Acid Zinc Salt

400 g of a xylene solution of the resin acid produced in Comparative
Production Examples 3 (solid content: 50%) was added to a 1,000 ml flask
equipped with a thermometer, a reflux condenser, and a stirrer, and 100 g of zinc
oxide was further added thereto so that all of the resin acids in the modified rosin
forms zinc salts, and thereafter, the mixture was dehydrated through reflux at 70
to 80 deg. C for 3 hours. After that, the mixtutre was cooled and filtrated to
obtain a xylene solution R-4 containing a zinc salt of the aforementioned

unconjugated dienoic resin acid (a transparent dark brown solution; solid
content: about 50%). The resulting xylene solution had a non-volatile content of
50.9%.

[0148]

Examples 1 to 7 and Comparative Examples 1 to 5 (Production of Coating

Compositions)
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Talc (Matsurmure Industries Co., Ltd., Crown Talc 3S) (ettiept,edS 4044]
-pri '00 esm 010wHOM "M Zinc Oxide (Seido Chem cal Industry Co., Ltd.,
Zinc xide Second (Trade Nane)) | Titani um Oxi de (Furukawa Co" Ltd.,
FR-41) Organic Red Col or Pigment (Sanyo Col or Works. Ltd., Scarlet TR)
Tetraet hoxysi | ane (Kishida Chem cal Co" Ltd., Special Grade) Mol ecul ar
Si eves 4Cam{nomients SistedinkTrble Byranedhlradedin ithe prepeidionivepahhk 603- 20x
(Kus wipkeh heabre San&%re Efilkbd oAYd QisPBtSier tbgéﬂfbrm@qa@b@adsgﬁﬁh a
Effec ive Co?rr}pi)%ent 0% Ien Past e). use e40.1 aawAt odoo uo!lni oS
A 48 RIP Bicﬁ B QBIS(S‘WPQ%WSHSM' pipv Ja tap UONCS
[015Q§)12F§]st Exarrpl e 1l (Stability Test for Coaling conpositions)
Each coating conpositions obtained in Exanples 1 to 7 and
alratlv Exanples 1 to 5 was sealed in a 100 mM w de-nouth tin can and
stored in an incubator at 40 deg. Cfor 1 nonth, after which the viscosity
of the coaling conposition was neasured using a Brookfield visconeter.
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[0151] The viscosity of the coating conposition was eval uated as fol | ows.
A. a change in viscosity of Iess than 500 nPa.s/25 deg. C (substantially
no change in the coating conposition)

5,000 nPa.s/ 25 deg. C (a slight
viscosity of nore than 5,000 and up to 100,000 nPa.s/

B: a change in viscosity of 500 to
C. a change in

i ncrease in viscosity)

25 deg. C (a
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[0150]

Test Example 1 (Stability Test for Coating compositions)
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: the nunber of the squares that did not peel off is fromO to 19. (2)
Eval uation after tape treatnent After the evaluation of the above (1),
a cell ophane tape (NICH BAN CO., LTD. tape width 24m) was affixed to the
above-mentioned 100 squares, and one end of the tape was held, and the
tape was peel ed-off quickly. After that, the adhesion state of t he coating
fi | m wasEaehwdlthy consipgatostipositions ebtamedein Brampesshiarieandhat di d not

peel Icﬁ%%ﬁ%@g%&ﬁ & 1Q95wars]t§é%éér&'{g]?§r10§ nﬂhedé%a{ﬁe? tfcirhﬁén@hﬂ nolt pfefel
at. di d not peel o
|s fﬁé?ﬁezbl%ns@cubatomé %Hﬁ% 8? * LHEOBA PRI FHVIGPSTRe BT i o
fromc@ah&g]&mﬁdﬁﬁtzbﬁsum smezseired awing a Beduldield vistbbigjter. It can be seen
from E 3 that the coaling filnms formed using the coaling conpositions
of tt[\e Inventi on 1-7) strongly adhere to the tin plate. [0158] Test
Exanmpihe viseesitkphbt qegameomosemww alygted as 01]9&6% of the coaling

conpesid bl@éhﬁg@ﬁi 2iseedity bf Renples500taPH. s3nd Ggea(sibistentixiymploes 1 to 5
was aglplle tﬁea blast-finished.tin plate (75 x 150 x 2 nm) so that the
R

dry L rﬁqa%%oéggoﬁ\gﬁ)mi be about 100 pm The aBpI i ed coating was
t hen Bird ehaﬂgﬁ: inl vigwpsiy of $08ety. 5@%@%@1&2@&%@%&@@5 t HoCHeESMINI th a
thlc i about 100 pm The tin plate coated with the dry coating film

B e I SR o PP il

substsagmﬁahhylﬂcreasc)in giswokByB: contained m nute cracks C. contained |arge

crac - b ) | Nt
are go%\)h:h?lﬁgg Blsqé]%ﬁfcaflom&ﬁ)ﬂfé {?C& %ﬁﬁ%b&ﬁr&%ﬁéﬁ%ﬂ%&%ﬁ%?l ;?SU )
St abPPﬁRpS@g{l,tﬁang;l ipto a gel or soh ified

The results are shown in Table 3.
[0152]

It can be seen from Table 3 that the coating material formed using the
coating composition of the invention (Examples 1 to 7) is excellent in storage
stability.

[0153]
Test Example 2 (Coating Film Hardness)

Each of the antifouling coating compositions obtained in Examples 1 to 7 and
Comparative Examples 1 to 5 was applied to a transparent glass plate (75 x 150 x
1 mm) so that the dry coating film thickness would be about 100 pm, and dried
for 1 day at 40 deg. C. The coating film hardness of the resulting dry coating film
was measured at 25 deg. C using a pendulum hardness tester. The results
(count number) are shown in Table 3. A count number of 20 to 50 is preferable

for practical purposes.
[0154]
It can be seen from Table 3 that the coating films formed using the coating
compositions of the invention (Ex. 1-7) have a suitable hardness.
[0155]
Test Example 3 (Adhesion Test for Coating Films)

The adhesion of each coating film was tested in accordance with JIS
K-5600-5-6. Specifically, tests were conducted according to the following method.
Each of the coating compositions obtained in Examples 1 to 7 and Comparative
Examples 1 to 5 was first applied to a tin plate (75 x 150 x 2 mm) so that the dry
coating film thickness would be about 100 pm. The applied coating was then
dried for 1 day at 40 deg. C to prepare a dry coating film with a thickness of
about 100 pm. After that, the adhesion test was conducted.
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Har dness Adhesion Test Flexibility Test 40 Deg, C After 1 Month Count
Number (Pendul un) Before Tape Treatnent After Tape Treatnent Ex. A 38 A
A 2 A31A

[0156]

The evaluation was conducted in the following way.
(1) Evaluation before tape treatment

Horizontal eleven lines are vertical eleven lines are formed on the dried
coating film with a cutter so as to reach the base {the tin plate) and to form a
crosshatch having 100 squares (each 2 x 2 mm) The adhesion state of the
coating film in the crosshatch was visually inspected.
A : the number of the squares that did not peel off is from 70 to 100.
B : the number of the squares that did not peel off is from 40 to 69.
C : the number of the squares that did not peel off is from 20 to 39.
D : the number of the squares that did not peel off is from O to 19.
(2) Evaluation after tape treatment

After the evaluation of the above (1), a cellophane tape (NICHIBAN CO., LTD.
tape width 24mm) was affixed to the above-mentioned 100 squares, and one end
of the tape was held, and the tapc was peeled-off quickly. After that, the
adhesion state of the coating film was visually inspected.
A : the number of the squares that did not peel off is from 70 to 100.
: the number of the squares that did not peel off is from 40 to 69.
: the number of the squares that did not peel off is from 20 to 39.

ugow

: the number of the squares that did not peel off is from 0 to 19.
The results are shown in Table 3.
{0157]

It can be seen from Table 3 that the coating films formed using the coating
compositions of the invention (Ex. 1-7) strongly adhere to the tin plate.
[0158]

Test Example 4 (Flexibility Test for Coating Films)

Each of the coating compositions obtained in Examples 1 to 7 and
Comparative Examples 1 to 5 was applied to a blast-finished tin plate (75 x 150 x
2 mm) so that the dry coating film thickness would be about 100 pm. The
applied coating was then dried for 1 day at 40 deg. C to prepare a dry coating film
with a thickness of about 100 am. The tin plate coated with the dry coating film
was bent 90 deg. , and the condition of the bent coating film was visually

inspected.
[0159]
The flexibility was evaluated as follows.
A: substantially free of cracks
B: contained minute cracks
C: contained large cracks
D: a portion of the coating film was easily peeled-off
The results are shown in Table 3.

34



A A

Ad4d AAA 4A34AAA 5A24 AAA

[0160]
[Table 3]
Tabie 3
Coating Material Stabiity C;aa?g:efim Adhesion Test
P Y T Flexibility Test
ount Number re Tape r Tape
40 Deg. C After 1 Month {Pendulum) Treatment Treatment
1 A 38 A A A
b4 A 31 A A A
3 A 44 A A A
Ex. 4 A 34 : A A A
5 A 24 A A A
& A 37 A A A
7 A 28 A A A
1 A 35 G c : C
2 A 36 D D o
Comp, Bx, K A 38 C ] C C
4 | B ' 34 c C G
5 D ' 22 A A A
jo161]

Test Example 5 (Rotary Test)

A tank was provided, in the center thereof, with a rotating drum with a
diameter of 515 mm and a height of 440 mm to allow the rotation of the drum via
a motor. The tank was also provided with a cooling apparatus for keeping the

seawater temperature constant, and a pH automatic controller for keeping the pH
of the seawater constant.
[0162]

Two test plates were prepared for each coating composition according to the
following method.

'[0163]

An anti-corrosive coating film was formed by applying an anti-corrosive
coating material (a vinyl-based A/C) to a hard vinyl chloride plate (75 x 150 x 1
mm) so that the thickness after drying would be about 50 pm, followed by drying.
Each of the antifouling coating compositions obtained in Examples 1 to 7 and
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A37 AAA 7 A28 AAAConmp_ Ex, A 2 A 30

Comparative Examples 1 to 5 was applied to the anti-corrosive coating film so
that the thickness after drying would be about 300 pm. The applied coating was
dried for 3 days at 40 deg. C, thus preparing a test plate having a dry coating film
with a thickness of about 300 pm.

[0164]

One of the thus-prepared test plates was secured to the rotating drum of the
rotary apparatus of the above-mentioned equipment to contact the seawater, and
the rotating drum was rotated at a speed of 20 knots. During the test, the
secawater temperature was maintained at 25 deg. C and the pH at 8.0 to 8.2; the
seawater was replaced once every week.

[0165]

The initial coating film thickness and the remaining coating film thickness
after every 3 months from the beginning of the test were measured for each test
plate, using a laser focus displacement meter, and the. thickness of the dissolved
coating film was calculated from the difference therebetween to give the dissolving
amount of the coating film per month {im/month). The measurement was
conducted for 24 months, and the coating film dissolving amount was calculated
every 12 months.

[0166]

After the rotary test was completed (after 24 months), the test plate was dried,
and the surface of the coating film was visually inspected to evaluate the state of
the coating film.

[0167]
The evaluation was conducted in the following way.
: No defects is observed
: Hairline cracks are slightly observed
: Hairline cracks are observed on the entire surface of the coating film

oW

: Coating film defects such as large cracks, blisters or peel-offs are observed
The results are shown in Table 4.

[0168]

[Table 4]
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[0169]

It can be seen from Table 4 that the coating films formed using the coating

composition of the invention (Examples 1 to 7) are dissolved in seawater in an
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[0161] Test Exanmple 5 (Rotary Test) A tank was provided, in the
center thereof, with a rotating drumwith a dianeter of 515 mmand a

hei ght of 440 mmto allow the rotation of the drumvia a notor. The tank
was al so provided with a cooling apparatus for keeping the seawater
tenperature constant, and a pH automatic controller for keeping the pH of
the seawattof abost Artd 510§ month tawnuekaveskatles Inaddipeap FBrE each
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antudﬂyﬁmw@kédmhmghm Fracks, e th ufeth%%tem%%lgaﬁf @YPRg woul d be
aboutm gi{flaiied fbrex RRHY tige. coating was dried for 3 days at 40 deg. C thus
prep MJ}I a test plate having a dry coaling filmw th a thickness of about
300 3 §b164] One of the thus-prepared test plates was secured to
t he rot ain ngnthastn thie doagingofilany f asing tie eorting 60EDASHIODARd equi pnent

to C%Brﬁﬁéréﬁkee Eﬁéﬂﬁﬂé‘é L andnthe haok abiweatdt vesivasdep badedhal dévespped of
20 knot Du t th t t t t 25
oo etk Rechpacugh s (. P Erml o e g TR BhEL 186ng,

week .thp@babhg comﬂ'dijDnldflCaimpammngkmnmlttdﬂiﬁ ekdes srapteletable énavateng

coal i Ag;shh )4 ‘t@tc(%é}i%f ﬁgﬁhe%ﬁksw %E'ﬂeﬁ*tiﬁe@@ﬂgﬂ.&rﬁ%&f the test

wer e neasur ed eac t est | at e focus |splacenent et er,

and tHEThATERARJBeSPARG B SoTIEd UeaE “gc?ff“}l%\‘kﬁ?%’é‘ﬂt&% Sed fromthe
di f f argn gr;iﬂikei' Eﬁ&tﬂ@i@@ s @by barieb elishlswigviang imspawntaf anldettomating film

per m)nt ducted for 24 nonths, and the
FRTHEBF PO CHEE AR B

coall SSOT Vi ng ano d every 12 nonths. [0166]
Aftedoﬂﬁé]rotary test was conpleted (after 24 nonths), the test plate was

dri etpesd BkaliSle B (ARG udngt hestpoat i ng fil mwas visually inspected to
o eI i ngPieh B S BB balPgrev Bt g ves ponductec
sl i ghtdmpebstive/BeadplesHaite 15 was epabké tabetlhsysiages obn hame vamgliohdodde f ace
of t r}ﬂafeoﬁtdd‘ﬂ 2o £ mm) so that the dry coating film thickness would be about
200 pm. The applied coating was dried for 3 days at room temperature (25 deg.
C), thus preparing a test plate having a dry coating film with a thickness of about
200 pm. This test plate was immersed at 1.5 m below sea level in Owase City,
Mie Prefecture, Japan, and fouling of the test plate was examined for 24 months.
[0172]
The evaluation was conducted by visual inspection of the state of the surface
of the coating film in accordance with criteria shown below.
A : Fouling organisms such as shellfish or algae are not attached, and slime is
hardly attached.
B : Fouling organisms such as shellfish or algae are not attached, and slime is
thinly attached (to the extent that the coating film surface is observable) and the
slime can be removed when wiped by brush softly.
C : Fouling organisms such as shellfish or algae are not attached, and slime is
thinly attached (to the extent that the coating film surface is observable) and the
slime cannot be removed even when wiped by brush strongly.
D : Fouling organisms such as shellfish or algae are not attached, and slime is
thickly attached (to the extent that the coating film surface is not observable) and
the slime cannot be removed even when wiped by brush strongly.
E : Fouling organisms such as shellfish or algae are attached
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D: Coating filmdefects such as |arge cracks, blisters or peel-offs are
observed The results are shown in Table 4. [0168] [ Table 4] [0169]

It can be seen from Table 4 that the coating filns fornmed using the
coating conposition of the invention (Exanples 1 to 7) are dissolved in
seawater in an anmount of about 2 to 5pm per nonth (annual average). In
addi t i onThthresehatiraghbivonm Tables® usi ng t he coating conpositions of the
invegbh gpexhibit certain reductions in the dissolving rate, so that t hey
are |sso ved stably for an ex%@éged eriod of t| %®ﬁ§%nﬁ

coat i ng H%arsbe seepdramiTaple R ?ﬁlt’llggcf’&i%ﬁ%‘ssf‘tﬁ N 1B v"&ﬁlg%% are
exceldrerioti dttaeticrt ane slisiealicieardindttiahredt toditeetoaping ﬁhks fomédiusinge

crac an t hus the. .antifoul. ;&ﬂ? ntained for a long tine.
[0175% %ﬂgcmmP?%ggﬂigﬁggé%g ﬁghﬁﬁ% g?%e S|ng the coating
conpd8it¥#bn of Conparative Exanples 1, 2, and 5 have | ow water resistance,
and t husmi %Mﬁh@l@t ce[f@&kﬁz-atommﬁtetaoﬁu slifig: ishatdd@sid toRtret dfimtm:g Blms he

t th t t Ex I
%"Z‘nl:r“%nswwg%mﬁﬁn i Epak T bR B Blo TRBIE L€ ok 8
(mi crlﬁmtlaekn))rfaffbahng megioisgs enoh @seshetlfishher algae are Wéta&é@@ Rdteri | m

formeg, 8 C8Bh tBANENIRAS ok 81t &latEaBRhIbived Beinplthe Tohaggt 00
Iarge dISS Vi n rate In segmater and thus cannot exhibit the antifouling
ef f e COTRBPSIHONAH SCIPRBTaYS FIFTRIE O Exanpl e 6 (Antifoul i ng Test) Each

of tje1gspti ng conpositions obtained in Exanples 1 to 7 and Conparative
ng& § 15 0 5 was applied to both surfaces of a hard vinyl chloride
pl at % Bb k 200 x 2 mm) so that the dry coating filmthickness would be
about 200 pm The applied coating was dried for 3 days at roomtenperature
(25 dégbled . thus preparing a test plate having a dry coating filmwith a
t hi ckhess of aboyt 200 pm Hhi@&*mst Dlate was I mrersed at 1.5 m bel ow sea
| eveliin Onase Cijt M e Preféct Ja n and fouling of the test plate
was exami ned for ﬁ§¢ﬁﬁﬁ¥ﬁ@ﬁﬁ( or 24 Mo e leval uation was conducted by
vi sual—Tmspgcti oy of—the statrg of The suriace of the coating filmin
accordance With driteri& show bel owA A Faul i ng organi sns such as
shel | fi sh oriatgde—are—not—atdached—and—sHi ne is hardly attached.
Foul i pg orgdani snmg such gs shelll fish ar algae are not attached, and sline
is thinly atitached (to the extlent that the jcoating filmsurface is
obseryabl e) jang tihe sli can be renpved when wi ped by brush softly. C:
Foul i hg organi Sng such as sheljl fish or alg are not attached, and sline
is thjnly atltachgd (to the extlent that the coating filmsurface is
obseryatfPe) |anfl tlhe slife cannot be fenoved| even when w ped by brush
strongly. :pFoutirng-organtsmgsuch—as—shel] fi sh or al gae are not
attached, and slijme is ahickly attached (to}j the extent that the coating
fil m surf acgis—Aot—observabld)—and—the—sH cannot be renoved even when
wi ped] by brushgstjronglys : Fduling @rgani sps such as shellfish or algae
are aftached,__Jhe results areishown. in Table 5. [0173] It can be seen
from [Tabl e 5-tPat foulipg orgdni sns guch asjshellfish or al gae are not
attached and sfine is hdardly dttached to the coaling films forned using
t he cpating conp05|t|on of the |nven5|on (Exanples 1 to 7). [0174]

D
2 B B
Comp. Ex| 3 C B
4 C o
5 D E
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In contrast, after 12-nonth inmmersion, slinme is attached to the coating
films formed using the coating conpositions of Conparative Exanples 1 to
5. Furthernore, fouling organisnms such as shellfish or algae are attached,
after 24-nonth inmrersion to the slime on the coaling filmformed using the
coal i ng conposition of Conparati VEBLEXM®I| e 5. [0175] [Table 5] Table 5
Eval uation After 12 MonthAfter 24 Months AA 2AA AA Ex. 4AA 5AA AA AA Conp.
Ex. 4 CLAIMS 1. An antifouling coaling conposition conprising: (A a

tri dr gdmsintifbulisgarocatng edmpugitopaoynerisolg:ai ned by a mixture of (a) a
tri ' st r e r - r formul a
(1) PR PR R B BB e e BT & ) R Tar
equéd) airgrearewbil [ﬁw@é)aﬁrﬁé&tﬁ magomRthrarEgres st bam atnrgral deompladying
to 6 carbons and hpanched ongg-position or a phenyl group, and (b) an
et hyl eni cal | y unsat urated nonomer copol yneri zable with the triorganosilyl
(et h) acryl atg ~seponer., (B) § modi fieg,rosin salt which is a salt of a
nodi fied rosin and zipc and/ or copper, the nodified rosin containing, in
an armount of 80 weight% or mye, two or nore nmenbers selected fromthe
group consisting of dihydroabietic acid, tetrahydroabietic acid,
dehydroabi etic acid, pimaric acid, isopinmaric acid, and di hydropimaric
aci d. R!'is a hydrogen atom or a methyl, and R2, R3, and R* are equal or different

ecach other, and each represent an alkyl group having 3 to 6 carbons and

w

branched on a-position or a phenyl group, and

(b} an ethylenically unsaturated monomer copolymerizable with the triorganosilyl
(meth)acrylate monofner, '

(B) a modified rosin salt which is a salt of a modified rosin and zinc and/or copper,
the modified rosin containing, in an amount of 80 weight% or more, two or more
members selected from the group consisting of dihydroabietic acid,
tetrahydroabietic acid, dehydroabietic acid, pimaric acid, isopimaric acid, and

dihydropimaric acid.

2. The antifouling coating composition of claim 1, wherein the amount of the two
members selected from the group consisting of dihvdroabietic acid,
tetrahydroabietic acid, dehydroabietic acid, pimaric acid, isopimaric acid, and
dihydropimaric acid is 85 to 100 weight%.

3. The antifouling coating composition of claim 1 or 2, wherein a weight ratio
defined by the triorganosilyl ester-containing copolymer (A) / the meodified rosin
salt (B} is 85/15 to 20/80.

4. The antifouling coating composition recited in any one of claims 1 o 3,
wherein a weight ratio defined by the triorganosilyl ester-containing copolymer (A)
/ the modified rosin salt (B) is 70/30 to 40/60.

5. A method of antifouling treatment comprising the step of forming an
antifouling coating film on the surface of an object to be coated using the

antifouling coating composition recited in any one of claims 1 to 4.

6. An antifouling coating film formed using the antifouling coating composition

recited in any one of claims 1 to 4.
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2. The antifouling coating conposition of claim1, wherein the anount of
the two nenbers selected fromthe group consisting of dihydroabietic acid,
tetrahydroabi etic acid, dehydroabietic acid, pimaric acid, isopimric
acid, and di hydropimaric acid is 85 to 100 weight% 3. The antifouling
coating conposition of claiml1 or 2, wherein a weight ratio defined by the
triorganosilyl ester-containing copolyner (A) / the nodified rosin salt

(B) i inf: QW Jatth £ BB I0P G1GRMB QS thoosuFfaeeét ed in
any gﬁeggé&%Fgﬁﬁﬁgéﬁggmg%E&%ﬁ%ﬁ%ﬁ%ﬁ%&gghtg%atio defined by the
trioﬁﬁﬁﬁﬁgilyl ester-contai ning copolyner (A) / the nodified rosin salt

(B) is 70/30 to 40/60. 5. A nethod of antifouling treatnment conprising
the step of foituing an antifouling coating filmon the surface of an
object to be coated using the antifouling coating conposition recited in
any one of clainms 1 to 4. 6. An antifouling coating filmfornmed using the
antifouling coaling conposition recited in any one of clains 1 to 4. 7. A
coat ed object having the antifouling coating filmof claim®6 on the
surface thereof. ANTI FOULI NG COATI NG COVPCSI TI ON, ANTI FOULI NG COATI NG

FI LM FORMED USI NG THE COWVPCSI TI ON, COATED OBJECT HAVI NG THE COATI NG FI LM
ON THE SURFACE, AND METHOD OF ANTI FOULI NG TREATMENT BY FORMATI ON OF THE
COATI NG FI LM ABSTRACT An object of the present inventionis to
provi de a conposition for formng an environnment friendly antifouling
coaling filmthat is unlikely to cause a hairline crack and |i ke coating
filmdefects even when imersed in seawater for a long tinme, and that
prevents or inhibits attachnent of sline. An antifouling coating
conposition of the invention conprises: (A a triorganosilyl

est er-cont ai ni ng copol ynmer obtained by a m xture of (a) a triorganosilyl
nmet hacryl ate nononer represented by a general forrmula (1): RLis a
hydrogen atomor a nmethyl, and R2, R3, and R4 are equal or different each
ot her, and each represent an al kyl group having 3 to 6 carbons and
branched on a-position or a phenyl group, and (b) an ethylenically
unsat ur ated nononer copol ynerizable with the triorganosilyl (neth)acrylate
nononer, (B) a nodified rosin salt which is a salt of a nodified rosin and
zinc and/ or copper, the nodified rosin containing, in an anount of 80

wei ght % or nore, two or nore nenbers selected fromthe group consisting of
di hydroabi etic acid, tetrahydroabietic acid, dehydroabietic acid, pimaric
acid, isopimaric acid, and di hydropinmaric acid. (no suitable figure)
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ANTIFOQULING COATING COMPOSITION, ANTIFOULING COATING FILM
FORMED USING THE COMPOSITION, COATED OBJECT HAVING THE COATING
FILM ON THE SURFACE, AND METHOD OF ANTIFOULING TREATMENT BY
FORMATION OF THE COATING FILM

ABSTRACT

An object of the present invention is to provide a composition for forming an
environment friendly antifouling coating film that is unlikely to cause a hairline
crack and like coating film defects even when immersed in seawater for a long
time, and that prevents or inhibits attachment of slime. An antifouling coating
composition of the invention comprises: (A} a triorganosilyl ester-containing
copolymer obtained by a mixture of (a) a triorganosilyl methacrylate monomer
represented by a general formula (1): R! is a hydrogen atom or a methyl, and R2,
R3, and R*are equal or different each other, and each represent an alky! group
having 3 to 6 carbons and branched on a-position or a phenyi group, and
(b) an ethylenically unsaturated monomer copolymerizable with the triorganosilyl
(meth)acrylate monomer, (B) a modified rosin salt which is a salt of a modified
rosin and zinc and/or copper, the modified rosin containing, in an amount of 80
weight% or more, two or more members selected from the group consisting of
dihydroabietic acid, tetrahydroabietic acid, dehydroabietic acid, pimaric acid,
isopimaric acid, and dihydropimaric¢ acid.

{no suitable figure)
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