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WD 2004/ 081121 PCT/JP2004/ 003376 DESCRI PTI ON
ANTI FOULI NG PAI NT COVMPOSI TION 5 Technical Field The
w@e@gmsiti2i nvention relates to an antifoul i ng pBCTIP2004/003376
conposition, and to a copolyner which is suitable for
an ingredient of it. Mire particularly, it relates to
an antifouling paint conposition for a coating which
i s capabl e of inhibitj nt and accunul ati on
of marine organi snms ah@gggé&gégﬁfon seawater 1o
structures, fishing nets, and ship bottons. Background
Art Cenerally, subnerged portions of ships and narine
structures ar r-Qvi i j ' coating for
t he purpose &“L‘?&%‘HWB’W@?Q@W@W@& 15 drop of
crui sing speed of the ships due to the attachnment of
marine organi sms such as barnacles, teredos, and

aI gRhnRks Rigdgti foul ing coating is also appl ied to
sed for cultivation to prevent fatal

C 0 He pra’eff inkbstbrifdatebeb lahi eﬁﬂnfmﬂiﬁ@ gt denpdsinsi) e to a

of the marine organisns on the nets. Anantlfoullng

copoBuhs BRieR is Sultatile ¢a aryirgpadiahnefdt. i MMbleepatitilbdy) it rglates to
coating. 20 An antifouling effect is shown by elution

an anfifoulivg paint tampesition Sercavabeting Whiah ia cagablerdfegnibitingg
type antifouling coating conprising a rosin

attachorgrd sindi ancuimsl dtinredfypdring prgansms @ndfseaweeds an pawvaier
of time, the eluting substance is gradually decreased

Strucﬁﬁéstﬁﬁbl@@ Bt BnesheT eiéemel uting conponent is
increased in the coating, and at the sane tine the
surface of the coating beconmes uneven, consequently,

there is 25 rttendency of large reduction in an effect
of Madhesi on of organisrrs such as marine

ant %%%ﬁ%gsnﬁ’”%} ﬁ?g Pléﬁhor{snoft £85& Pgl'lﬂ%y&ﬁ%té( issﬁ' pre

coatl g surtace 1S graau

Prov L Rl SRS By RS 3 Pri At ozsliEion oy e
drop % chl thtdb%earﬂf i@ Yhibs BusUBIha Rt chincht Bemakina s giisieins
exposed on the coating surface to allow | ongtine

suchr learniaelespferetios, amd digaéi ngueih batioulind kbatirty [realed applied
antifouling paint, however, tends to contain a |arge
to fishirantets yseti foheultieattcnf touprengnisatzd candiéon of ksie pnorenellfish
above-menti oned property. Therefore,
due to the attachment of the marine organisms on the nets.
An antifouling substance is typically contained in the antifouling coating.
An antifouling effect is shown by elution of the substance in seawater. When a
disintegrating type antifouling coating comprising a rosin composition is immersed
in seawater for a long period of time, the eluting substance is gradually decreased
and the proportion of non-eluting component is increased in the coating, and at
the same time the surface of the coating becomes uneven, consequently, there is
a tendency of large reduction in an effect of preventing adhesion of organisms

such as marine organisms and the like. In the case of hydrolysis-type antifouling

paint, the coating surface is gradually dissolved away to renew the surface (self
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5 antifouling paint which can show the property even

if it contains |l ess or none of the antifouling
wa@amgsriee i s under investigation. For exanpl ePCT/JP2004/003376

JP- A-62-57464 and JP- A-62-84168 descri be

hydrol ysi s-type antifouling paints using a copol yner

havi ng netal -contai ning groups at the end of its side

o o4 VT SRR S,
oo SR LSS TR R 15 i oot
BT Bl REs el BB YER oo T

antnfSGI'n’ﬁ?j%utSétQH%%’rebrské(;%)n{hgf’%dv\éeméﬁﬁé}‘i’écﬁéﬁip‘éﬁ?‘ | i8RirERe,

I'i"tone ru ng siticone o'l I'i cone

antlfbﬁlﬁig“pé‘iﬁvwmzrm’éﬁ SPOA e gr‘é%er@revbﬁ P10 CyBichRXBBE oP ABhE Bf
I anol group. JP-A- 62 1 72 describes an antifouling

the mmnnr@osnmamsme pRiet ivestigatiorpol ymer havi ng
pol ydi net hyl si |l oxane group as a side chain to forma

c oaff omexamapiengP a\-pR eyebtyanat JP-Aw62+484f 88aleserilse bpdalysis-type
the polynmer. Further, JP-A-2001-72869 describes a
antifpaliing paiotpusingiaotopetimey kaviog owtal-gerdainirgvgnogps at the end of
ol ysil oxane structure and a netallic salt of specific
its s@e ins. alfl-4- ‘g1~§§§76§nd|J8eA&9&2n@126§’»0r@ﬁsﬁrlbecs@a‘tnqﬂghmg
which shows the antjfouling effect even if an
type paint: MR ARt QRFesANtAIBINGR cegwmeﬁe%s aryepicle, |GomRrising ametal-

L
P o See5 Yiton o 83 BALSKe - oS00 208

des%@?ﬁ“&ﬁ?“ﬁ'ﬁ*f& S e R T
S|Ilcéﬁ‘eeruﬁiﬂ>bﬁ:@#ﬁa'lrﬂﬁ RAcBAS oHSél%ﬁé“r%Sﬂ{ ﬁﬁ\ﬂhg}‘\ 8foxdyP¥taup, or
surface 2 WO 2% 04/ 081121 PCT/ JP2004/ 0033 ¥ ensi on

polysitseneredindsiHrof\gfolp S HBR.6 2 P5E¢ B3 de&4bes an antifouling
JP- A-5-78617, JP-A-5- 287203, and JP-A-62-156172 to

painkeappbs$itioh cantaimihg @epdlymesr baving podadiaiethy |silodahe gralpas a
the antifouling effect for a |ong period of tinme, and

sidetcheiselogamisscerling kaving slprepsdf of low sdfessi iensico of the
substrate. 5 Though the copol ynmer used in
polymarA- 2001- 72869 is obtained by reacting nonoval ent

I |
gé ig%'aghgﬂ‘ ,5@61 %%%Qa%%cplbgsa aepnatlntr[%rr?pos!ll?onoﬁ“slgssé on
copolymer having polysiloxane structure and a metallic salt of specific organic

acid group as side chains to form a coating which shows the antifouling effect

" even if an antifouling agent is not contained in it.

However, it is necessary for the antifouling paints using metal-containing
;:opolymers described in JP-A-62-57464, JP-A-62-84168, JP-A-11-35877, and JP-
A-2002-012630 mentioned above to contain a large quantity of the antifouling
substances to obtain the antifouling effect sufficiently.

- It is difficult for the antifouling paints using the property of low surface
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of copol yner havi ng pol ysil oxane structures and

carboxyl groups, it is not easy to add netal atons to
wo b@408riboxyl groups. As a result, it tends toP@EIP2004/003376

difficult for the paint using the copolyner to show

the self polishing stability and the antifouling |lo

effect for a long period of tinme. And the paint has a

tensRIErHPOB I i A E0r JF PSR Hton 8P gt TR T i A b-
2873003, S0 b BB LA R ke dr R8RS P 535bh i sppwatsy and to
shov fife ¢Sl Brdet g I BT 67 (1RY Carl £ AT e

probfgn?m‘@%adﬂ_gﬁohwg@u%ﬁ {éave found that sone ki nds of
speci ti

ners are suitable for an antifoul i ng

COMPARsIGH 1RB-c Mérqged% JAR- ziefcﬂsmesg RVEHhIneR d etaet.ng
ol Hyffeke

provi de an an ouling paint which shows an exc
monévdlehiosrgaR: ﬁfcﬁ e&didiids SR BRaRInt nfstaRicl Xt PeH trrdsiek chalns
time even if 20 an antifouling substance is not
of copolyinertetlind polysiledahehstauctires|dneindarbaig groupsitids not easy to
recoating properties to a substrate, and further,
add sletalsatoms tatite tardaxybgretipect Asfaoesalt, it tenglspertieodiffiwlilt for the
time even if a pignent is added to the paint. One
paineusiodthreaepalymenio phewdne selfpelithion siabiity eed tae antlfoulmg
antifouling paint conposition containing a copol
effecifiprchlang restoss Qfétl“‘by /badmpa@éhaéﬁ Rypblem otlayhad 200 to a

subsﬁ@,tﬁ)m Xt%% ? gp[\{ﬁsﬁl%n rq C g org%g o nﬂgP %Eeélllrfg?g ect when
risin S|I|con cont ai, nin rlzable
2 pidrir S pASETT o oM R B A Bt BT
whi ch has 3 WD 2004/ 081121 PCT/ JP2004/ 003376
bi val ent netal atonms. The ot her enbodi nent of the

pr Q§|%ElbshfévmhéQHvéﬁtR)W des an antifouling paint

a copolyner whi ch i s obtained

by Tr@#nso@ﬁ{éré ﬂ"a{/é?rr‘eé’é Y lnfamnrgﬁd;ﬁanpe?m;bﬁmeﬁ to solve

| 1'con-cont ai ni ng

the éBb%e(ﬂ?BE)IB}r%Cr Wheeuﬂdeﬂtrew ﬁav@fshriaetha{ s@h@%ﬁd&ﬂbﬁéﬂéd’fﬁ: 5
pol yrreri zabl e nononer (cl) having two unsaturated

copayrsiRsarandiigBlsaior ahamifodielgestrgsbdiierm My, Zn, and Cu.
It is preferred for the present invention to contain

Wi tAn objectof ilegeresénilintention i3G&pbyvide iaghantiddulingepaint which
nonomer (a) in the mxture of the nononers for the
shovepam eresitant entifculing efferl/imescaveater iooatiana pariodiof tinteeeven if
range of 1 to 25% by wei ght
an antifouling substance is not contained in it, and has excellent adhesion and
recoating properties to a substrate, and further, shows the antifouling effects for a
long period of time even if a pigment is added to the paint.

One embodiment of the present invention provides an antifouling paint
composition containing a copolymer which is obtained by polymerization of a
monomer mixture comprising silicon-containing polymerizable monomer (a)
having two (meth)acryl end groups or further comprising silicon-containing

polymerizable monomer (b) having one (meth)acryl end group, and which has
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10 of the nmetal atomin the copolyner. It is preferred
for the present invention to contain within the range
wW®@2003/081021 60% by wei ght of the nmononer (b) in PEEJIP2004/003376

m xture of the nononmers for the conponents of the
copol ynmer, and contain within the range of | to 25% by
wei ght of the netal atomin the copolyner. 15 It is
preferred for the present invention to contain within

bivalepmetal géoms. 1The otizgosmhodisieghof e prrseniibventiast pravises
npnoner (a) and the nononmer (b) in the m xture of the

an aﬂﬁa‘ﬁah@g Baif, Pomﬁes@eﬂﬁeﬁawggaqure%rpwhwﬁ objgiged by
cont

V\#thln the range of 1.to 5% ht of th
polyRgti&ticR BrA MeneReet cBpBir rs:@rmprnseng SfcaponPie Bobistzanle
mondiseP B navig Bbe SeltPabn] g BN AR peL Sffsf cBf iRyt
PO'VﬁEb?%b'ng‘?%qﬂ%i ¥ Phfing Ao UIEGL %@9@8@&0 A8 gt gtom

seler@édfr'otml\@h efaﬁarcqg that the nononer (c) contains’
t al C

ontaining polynerizable nononmer (ci)

havy &%rb%?ré&‘@?"thﬁ éﬁe%@ng IYEARgoRto é@‘itéin WifiRthe range of 0.1 to
cont ai ni ng pol ynmeri zabl e nononer (c2) represented by

O%tH}eWéI@h{ efthedmbeemBl ta)(iVthe AfixtGHEsChBTadnéieks Mdr e

(V) wherein R71 represents a hydrogen atom or a net hyl
compureents oMheegomsanes avigl, coftain withithe remdeRf2l 1oePf%nivsight
an organic acid residue or an al cohol residue. 4 WO
of the deetabstorRih theTopPROeey. 003376 \Wen the nononer (b) is
used solely as silicon-containing polynerizable
norbiserrefRitadier m%pﬁasgat inivestien & ewpain withis tbe &arge el to
t hat the noner z i.s  also usegltlhl n the m xture of

60%(QVRIGRbREYE MBROME @dﬁﬁ%@ﬂ’f‘é’f%i@ ReMERRBEGHEN (he 5
comS L B! B FaRInEL e SHUehcr T (el & B F% By weioht

oftheqﬁ%f‘%t%ﬁ{ %ctﬁyl . eﬁmﬁl&ed in the present specification,

met hacryl ate”. The quantity of

the rle’f‘eSFboFf‘&F?r?é Pﬁé@ni’ VERBSh F@Q&n%am&l?ﬁrthé%n%e of 1 to

havi n end groups In

60%Yy WEghBNPRRARol oftthE nfeHERREIER) B8 fthe Hitth bY i the
IS not subjected to any specific' restrictions, but it

mixiirg giried eidreendre fbethavddrhpandnie of engeomilyfed, drel Sittaibywithin
wei ght. A quantity of 0.1 % by wei ght or nore
the range of 1 to 25% by weight of the metal atom in the copolymer.
It is preferred for the present invention that the copolymer is obtained by
polymerization of a monomer mixture comprising metal atom-containing

polymerizable monomer (c) having bivalent metal atom selected from Mg, Zn, and

" Cu. ltis preferred that the monomer (c) contains metal atom-containing

polymerizable monomer (c¢) having two unsaturated groups or metal atom-

containing polymerizable monomer (c;) represented by the following formula (V):
CH=C(R™)-CO-O-M-R™? (V)

wherein R represents a hydrogen atom or a methyl group; M represents Mg, Zn,

or Cu; and R represents an organic acid residue or an alcohol residue.



10

15

20

25

of said nononer (a) tends to afford an excell ent

antifouling effect to the forned <coating for a |ong
w@egososhiiof tinme even if an antifouling substanPEr/iFR0Mai03376

contained 15 in the coating, and afford an excel |l ent

recoating property to a substrate to it. A quantity

of 30% by wei ght or |ess of said nonomer (a) tends to

B? S/Xlgg gqr’\eﬁ’ dﬁllsafﬁl@% E! @&Lﬁ%l‘gﬁﬁpﬁgmenzable
m°”%§ﬂ“%"{f‘8t Clamvaid \ﬁ,\éﬁgqigm 2&%8%@@ e m gérﬁgﬁg%;s
also 8 P IENGTEE i34 IEREaSsIbER ekl Bt hoymer

R2R3- O )n-Si R4R5- CoH2o0- (- O CpH2p-)a-O CO C(R 6) =CH2
(I') wherein each of RL and R6 independently represent

a @é&&m@r@ @{.n@oﬁpﬁqamhver%rgrwp: each of k and p
represents. nteger o 0 each of | and q

I epNVRBIANHE coﬂtéx@ obfhe Sraebniinadstich, MRrementan an

integer of 2 to 5; n represents 3 to 80; each of R2,

“(meffBacriptbte’aigdisl in titke prsseanspacifieions #meas ‘@ckyategsroup,
an al koxy group, a 5 WD 2004/081121 PCT/JP2004/ 003376
methglopigte” gr oup, a substituted phenyl group, a phenoxy
group, or a substituted phenoxy group. The nononer
(ahequariiity ot siid¢dmecorstaimirig/pollymasizablei mboomenta)thaving
or nore kinds of it. 5 The nmononer (al) having 50 or
two (neagb)asfyltamel groapd inytHenmbdigref afitha inzondmersdadthe eamponents of
afford an excellent water proof property to the forned
the copatymey.is nﬁbswﬁ@heérto @@Y)sneﬁtfncﬁgstwﬁen@cw dtipgreferred to be
structure tends to ord an _ excell e?é r/;:%oat n
%)

W'th'ﬁrﬂa)%é?ri%ﬁ eiP.d 10 300 bé{‘ﬁr']% s h@b%‘t@"ﬁﬁﬁé Of YW%QI%I %rhmere
of sapbiinomarnay Eriisqp elerd fh st ol ridtinb s/t 4 e 16fined
coatiplglf%;re h&‘gg %%’L cgb? Bﬁr fie! e%teﬁl?fr %é Eng@gﬁﬁ%gu?ﬁgﬂcé Ee cthalned
in thé‘EB tlrﬁ’q: &rfef &ty eﬂlén@fe%%% BE yﬁ?%%ra‘[@?cﬁlt. A

'ed range |s rom

A7 ST P33 et i fros
of galtenars palmdniautiog ptdtess for the copolymer. The preferred range is
from 0.5 to 25% by weight. The more preferred range is from 1 to 20% by
weight.

An example of the monomer (a) is monomer (a;) represented by the
following formula (1):

CH2=C(R")-CO-0-(CiHo-0-)-CrnHam~(-SiR*R3-0-),-SiR*R®-

CoHao-(-0-CpHzp-)-0-CO-C(R®%)=CH. (I
wherein each of R' and R® independently represent a hydrogen atom or a methy!
group; each of k and p represents an integer of 2 to 5; each of | and q represents

0 to 50; each m and o represents an integer of 2 to 5; n represents 3 to 80; each

of R? R® R* and R® independently represent an alkyl group, an alkoxy group, a
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15 integer tends to be |ower. Each of mand o in the
formula (I) represents an integer of 2 to 5. The
w@e@hesried integer is 2 or 3. The n in the forpai/aP2004/003376
nmeans an average degree of polynerization of the
silicon-containing structure. The nononer (al) having
3 or nore of the ninthe 20 fornmula (1) tends to
afford an excellent antifouling effect to the forned
phenybarduRg asubatifutechphemyl ioren. isngNeNMtHALR, PMa gdpstituted
contained in it. The nonomer (al) having 80 or less
phengxy R tends to be easy to dissolve in the nononer
m xture for the onen t.he copol ner cont ai ned
inxftheemsne@@ﬁ&ao RnBS DRe Rif e BSNGTERS & Mikeure Bt Bud S
éﬂgélzabl|lty, and the copolynmer tends to be easy
i1 Ive in organic 25 solvents generally used in

CoWoF RO BRP F08 BRELAVEFohantg i LT s
oo B v B A U P B oo

al kISHe rﬁbﬁéﬁerw)ﬂa}vm@/s&ﬁ@w eﬁw&f&m@turﬁr@#’l@s tddafford an
substituted phenyl group, a “phenoxy group, or a -

excefleMsebbatirRfipiopeny’ty a9 sld Roathi® Bdbéthateao @if OUPSL istd say, it is
al kyl group having 1 to 18 carbon atons is preferred.

prefdviEichipit the @adiydf Igaraligp whichmmeans @vefage éegrean df pelyimdrization
group is nmuch nore preferred. 5 Exanples of the

of thepntyether(sirlictureps exxatiean bera hdrfcdtheprafgrigd upperdimit of the
FM 7711; FM 7721; and FM 7725 (these are produced by

each@f.tbgr@ iE80porTae roare preferredsy)ge isfram 8- t922§ prﬂmm@éh tyore

on Uni m\éﬁo Ltd., 1=0, g=0), and F2-354-04
Pfefo @lﬁ‘s&ds $pER- Uni car Co., Ltd., 10, g>0). An

aéra%;lg f%ar%cgfea'l% g:e F%ﬁ?‘rb 5e$;trg$§n % &ﬁae&er O?Ertg%ent.lend
prefe%%ﬂ%%ﬁfeﬂs% RiEREaagt o EEnTRRE (4 4pBha s

integ}a?gr@ps)ta 'IBV\Br)Z c(r)" H2(r)"

g -0 COC(R22)=CH2 (11) wherein each of
RlJEa%hdofﬁ%a?aridnsi pPgRderhlM 'I)erléb%h‘ts anfmepegen & 8m Fhe
a 15 nethyl group; each of k' represents an
prefdridceigesopfis 2 dr@.5; each of | and q represents 0 to
50; each of m and o' represents an integer of 2 to 5;
eaclheo i thenfidrmula (1) means an average degree of polymerization of the

mor

silicon-containing structure. The monomer (a4) having 3 or more of the n in the
formula (1) tends to afford an excellent antifouling effect to the formed coating

even if an antifouling substance in not contained init. The monomer (a4) having

" 80 or less of the n tends to be easy to dissolve in the monomer mixture for the

components of the copolymer contained in the present invention and have good
polymerizability, and the copolymer tends to be easy to dissolve in organic
solvents generally used in coating compositions. The preferred range is from 5
to 50. The more preferred range is from 8 to 40.

- Each of R? R®, R* and R® in the formula (I) independently represent an
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s represents 0 to 20; each of R12, R13, R14, R15, RI16,
R17, R18, R19, R20, and R21 independently represent an
wa@bkdlosgeoup. The nononer (a2) nay be used ei tPEr/JP2004/003376
singly or as a mxture of two or 20 nore kinds of it.
The nononer (a2) having 50 or less of the I' and q' in
the formula (11) tends to afford an excellent water
proof property to the forned coating. The nononer (a2)

alkylrwoum,gars@k?f@xqo@rw, lrephestyt geaums @ &L&sgwt%paemxd o a

excel l ent recoatjng property to an old coatin
Phengiy IR e0T% SHRSHtREPHEROKY QEQHP- 1AMPRY ?%ep@rgpgﬁr%alkv'

oo 5 P53e Rl el e e TSR 8. S0 e 550

o e BT ard B o 1, e et
e L

7T g T 7SR S RS sk BT

q=0)TPRaIeIL0Z fzrbdDedd BY NifiSon UM@E €o. ! Erads=0 409, haden-354-04
Each of mi" and o in the formula (Il) represents an

(produidersy Nigpoh Ueichr Cohe td.pref, @-0%d integer is 2 or 3.
Each of r and s in the formula (11) neans an average
deghre exainplepof theenoranhen(a)a$ midmonsrl (ag)oepozsenéad bpdghe
structure. The nononer (a2) having 20 or |ess of each

followingrfoamulas(ll)n the fornmula (11) tends to be easy to ,
di ssolve i.n the 10 nononer m xture for t conponent s

of €HeEdp o-GReP-Eozsi dCinrh‘Izmh%i('(cQﬁﬁ%ghsP'r)m and

e Gsty RAC DR RS B AR Loy

10 60 Frede R B G T oo range 108 or | eog,
whei 28] of Roeat Bon Pl Febraihl 2 WiogH Borfh =
mettﬁi?ﬁi}i}}pﬁ%&n@ﬁ df R€ardd Fyge ESBHs %Fﬁnlreglgf 662 Sgeédg? Ef E%pslq

group, ethy oup, n-propyl group, an
repré$eitd 0 tBohBhciPbf AT BWH o’ 9é£<?‘éeht% 4N iptejared 2 tar8! ghbflr and
a

group is nore preferred. npl es of the nononer (a2)
s repgrepssis €ntoexd; schid R'ormi?| &'{ IR, RFcRIYR'E2R', R®, and R
independently represent an alkyl group.
The monomer (az) may be used either singly or as a mixture of two or
more kinds of it.

The monomer (az) having 50 or less of the I' and q' in the formula (1l)

“tends to afford an excellent water proof property to the formed coating.

The monomer (a;) having some polyether structure tends to afford an
excellent recoating property to an old coating substrate to it. That is to say, itis
preferred that the each of I’ and g’ which means average degrees of
polymerization of the polyether structure is more than zero. And the preferred

upper limit of the each of them is 30. The more preferred range is from 3 to 25.
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312-01 (produced by N ppon Unicar Co., Ltd., 1=0,

g=0), and F2-312-04 (produced 20 by N ppon Uni car
w@paog/08tell , 1>0, g>0). The nonomer (a) can conPCT/$R2004/003376

both of the nononer (al) and the nonomer (a2). It is

nore preferred to use the silicon-containing

pol yneri zabl e nononer (b) having one (neth)acryl end

group with the nmononmer (a). It tends to provide 25 an

The aweh|meis Preferebiangsds doneeto 28y a 1 ong period of time
D T SR B R0 Lo e

o SRR S0 SRR B BAAARL G B o

integBE St RSN e “hononer (=) and monoser (b) i n the
o of il 8, mine ROl (i Prebr Brks 31 ih@g8P6r S 1o ENC The

prefé%FEd ihHdmgogdfect for a long period of time and
recoating property to a 5 substrate to the forned

Coqtddhof rTARd § & trHe PFmMBRY A9 niarsess alaage degrad bprd a
superior crack resistance and adhesive property to the

polyrhefis@sbreobtherdliconheontaining streshaner e d heahomormer {a.p madihg 20
to 60/40. It is preferred that the anount of nononer

or le¢sadpf aach bhreamdrs umtheoformotanghdendhio bdeaby & dissblge in the
conponents of the copolynmer is within the range of 1

monder 018096 fiyr theicgmponents efihatcopglysiercoyfaipedun tist or
nore tends to afford a superior antifouling effect for

compoesiipiyapd heye aspdimabemenzability, and tia saralymegtesndsde Herasy

y { contained in th ition. Th tit
o s SRGIR SOYoN8 SENEEA SoR " SBRNG AamdARBENSy, The

pref iy g 0T 1Ssme. T Boby Brerred e £ 8 lessm 5 1o
50%%¥\phgh 13 The ﬁmﬁé’m%iﬁ Rreefes red aﬁgzﬁon\%%ﬁéfldently

from to 40%'by wei g exanpl'e of _
repré@nt 'aﬁad'lw ﬁf‘?\ﬂp.( b Narh SRS &% @R SiikyPYrduptarefr8btRehidd such as

or mu

SRS e CID) 2 ey R B ey edenrs & hyhregen
groupti® praferrad n@tidhyetioyl @upap is mepsr pefatredan

Examples of the monomer (2;) represenied by the formula (1l) include F2-
312-01 (produced by Nippon Unicar Co., Ltd., I=0, g=0), and F2-312-04 (produced
by Nippon Unicar Co., Lid., >0, g>0).

The monomer (a) can comprise both of the monomer (a1) and the

" monomer (ag).

‘ It is more preferred to use the silicon-containing polymerizable monomer
(b) having one (meth)acryl end group witH the monomer (a). |t tends to provide

an excellent antifouling effect for a long period of time to the formed coating even
if an antifouling substance is not contained in the composition, and provide an

excellent adhesion property to a substrate.
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integer of 2 to 5; v represents 0 to 50; w represents

an integer of 2 to 5; x represents 3 to 80; each of
WOAD4/08431 R44 RA6 and R46 i ndependently repr eBENIP2a64/003376

al kyl group, an al koxy group, a phenyl group, a

substituted phenyl group, a phenoxy group, or a

substi tuted phenoxy group. 25 The nononer (bi) may be

TSttt ol B S o e
b b W ok P B
(BB 58 Ry e b e NS
sune 3 SVEPIG BRBGHORR BAPRSFit o gl S50 Bboory .

0 say, I's preferre
[ .aver i ' f
suoshis b U CAEE BBE R RS epeurTant Rk HERa ur o

supeRiof ERIckadsidie dridhdhésive3BropBRt§ toTRE forierf SodiRg. I Fhae
is from3 to 25. The much nore preferred range i's from

mor®preferré@ratichie fkorh B/9hed 6omoul a (111) represents an
integer of 2 to 5. The preferred integer is 2 or 3
bedaisgrefaredihat thef atbentoitooroméb(g) drad/thegarhbent of
integer tends to 1 o be lower. Thew in the fornula

mon¢iner {b)rvenick seatie aompanentsrof diie 2opaymer Thwitpineheraege of 1
integer is 2 or 3. The x in the fornula (III% means an

to 6Q£_6 @_;ya/g@ghbngé'@ @marﬁﬁ,y phidt4 aweight o margdends .o afford. a

Supe3iog BGHANG £ERHOL aFNG PETIpRar FBEeR I AniaMticiag sBStance
s oS e 0 O &R s
0 PR ARk bons TR0 Boo 4P o fRlahBgnces

! € easy | SSO _
The I!ﬂgf% E)é@fg&%%lg%ﬁ?e SRERCY Ed;%g%gsoyo@awo PPhY mcbrflﬁpfé;?r@grred

|
Ion and pol ynmeri za

rangBnél frbf16 8PR0YIBY wieRglS to be easy to dissolve in
organi ¢ 20 solvents generally used in coating

conmeskamphsof theenmpnener (t5ds heor@enersbh ¥ i@préserited b9 the
The nore preferred range is from8 to 40. Each of R42,
followiig, foRAdla S5, and R46 in the fornula (111)
[ ndependengl y a3
CH=C(R™")-CO-0-(CyH2y-0-)-CuHaw-(-SIR*R™-0-),-
SiR“R*R"® (1
wherein R* represents a hydrogen atom or a methyl group; u represents an

integer of 2 to 5; v represents 0 to 50; w represents an integer of 2 to 5; x

" represents 3 to 80; each of R%, R® R* R*, and R* independently represent an

e|1|ky| group, an alkoxy group, a phenyl group, a substituted phenyl group, a
phenoxy group, or a substituted phenoxy group.

The monomer (by) may be used either singly or as a mixture of two or
more kinds of it.

‘The monomer (b¢) having 50 or less of the v in the formula (Ill) tends to
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represent an al kyl group, an al koxy group, a phenyl

group, a substituted phenyl group, a phenoxy group,
WwW@e00a/08URst i t ut ed phenoxy group. Anong these grPOLE2004/003376

25 an al kyl group having 1 to 18 carbon atons is

preferred. Methyl or ethyl group is nore preferred,

and nethyl group is nmuch nore preferred. Exanpl es of

t he nnnq i) represented the formula (111)

afforf ) SXRBTOTION BT PR OBRDA CHOR T aMDEB APOREE 6. FM 071
Gorffin 20naie? (GRap T ite sEE S SRR ERarlp SO
excefigtrepqind egEfy I B siafive Mg dbc T RToRRl, s
prefer B RER: i RBne PP EpsaoiErobtEreidh 81 o
polvlfgt étuglhf? KBRS brered iprer (U8 85l

morepférrdd radtesdidin Bxd J52prefemntsh tmdtedreRefedizPieds fram 5
net hyl group; u' represents an integer of 2 to 5; V'

to20 epresents 0 to 50; W represents an integer of2 to 5;
each of 10 R52 R53 and R54 independently represent an
al KhHe gimthe foRbEIa (M) eipresspriearnmitsger of 2to 5. The preferred
(- O Si R56R57-) y- OSi R58R59R60 wherein y represents an

integentisger 3dfecause the costaafithemorrBeer (Ro)7hHavRag therbtegardends to
R60 i ndependently represent an al kyl group), and R61

be low@ii ch represents - R62- (- 0C2H4)y' - OR63 wherein y'

represents an inte of 1 to 20;, each f R62_ and 3

| ErendBs Prels B FPrares i ozt g 28 6 TS breferred
. nmonoper (b2) may be used either singly or as a mxture
mteg@,rl%gfgr r nore kinds of it. The nonomer (b2) having

50 - n f ;
ar Bl B e oun B hBahS n B datots E it fzation of
RN Uhtaihlify SRRATE! () mBAYKLBE (59 WBviRG! ¥ 8F AlFe of the x i
the s@uc%taem@n s to affor Jngﬁ&?o éx@el I\/@%t r ecoa? iOng exin
the fBFRBIAI(1IY tEAd&b SiftdeapEkdtWiehtiBstifoalirgy éMedttto tHddrmicyl Esating
say, it is preferred that the v' which neans average
everfig anessifafling@upstincaah inob cofitatrael iniol Yittsh@onsebien ¢byraving
is nore than zero. The preferred upper Iimt is 30.
80 off ees aitine x peredeior el caan tredissolfre amite: mon2Ber Thisture dor the
nore preferred range is fromb5
components of the copolymer contained in the composition and have good
polymerizability, and the copolymer tends to be easy to dissolve in organic
solvents generally used in coating compositions. The preferred range is from 5
to 50. The more preferred range is from 8 to 40.

Each of R¥ R®* R* R*, and R* in the formula (lll) independently
represent an alkyl group, an alkoxy group, a phenyl group, a substituted phenyl
group, a phenoxy group, or a substituted phenoxy group. Among these groups,
an alkyl group having 1 to 18 carbon atoms is preferred. Methyl or ethyl group is
more preferred, and methyl group is much more preferred.

-Examples of the.monomer (b1) represented by the formula (lll) include

10
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to 20. 25 The u' in the formula (IV) represents an

integer of 2 to 5. The preferred integer is 2 or 3
whewansd2t he cost of the nonomer (b2) havi ng tPeTr/JP2004/003376

integer tends to be lower. 11 WO 2004/081121

PCT/ JP2004/ 003376 The W in the formula (I1V)

represents an integer of 2 to 5. The preferred

integer is 2 or

PV FRA2 A bIHGES (toge Braprodisegitur biass oTesating
v=0) k- L83 T 2B Didtpr i i 2428 UReSS ars radhlep gorai Etsu
chefic] G 118, \ERL EEL Ankdh 3P0 GraRadH Ninggn

- h c sition and have good pol ynerizability,
Unmgﬁgbfﬁédbgggﬁyner tends to be easy to dissolve in
or g v ShGH i$ fifethd 0 ted by th
cormperamBI SR BRGNS |0 i ihoiori@alighiesentad by fhe

fo||o\5yp,§qvoﬁﬁgp‘ae(;|q\r/ﬁd range is 5 or less. 10 The each of R52,
R53, R54, R56, RSA, R55, R59, R60 , R62, and R63

| ndeRerTRM )-2 0-epGAHL0 9 p-Gal Hiy)-SUFOSIRRX APk es  ofiV)
the al kyl group are represented such as nethyl group,
whereimRP! wpvesents epyabydergatonp or amdethybartoyip; ot eppesents an
Met hyl or ethyl group is preferred, and nethyl group
integes ofr@rte ) vefapresshts Bxardf); 88 refresantsramioteger @52)to 5; each of
5 represented by the formula (1V) include .15 TM 0701
R™, Ror. &g d ingeegndesdly coprieseat 2o alkw geagp, RX fwhioh gapresents —

O- SR S e DS R ThSin y Seaaents &) ngrraf 0 Gt gach of

R®, B R €55 anid Y o8t vRprenstl m il prodp) wRes guhich
repregils S COCHHIPIDRTLArRLY repfesctlls SRARERE: 60F}o 20 Cach
of R RtiAGEperidarky BpESERt 8 g gAY, 1 W 100t

COPﬂ*lé’ﬁWnom'@?&(bﬂ%é‘% BE&[setSther @n«@% bsad BARIre &f B%0or
e muc re

by wei ght. Th nore prefer range is fromb5 to

morelkitdbwfwei ght . 25 Though the copol ynmer can be obtai ned
by addi ng bivalent nmetal atonms to
The monomer (b2) having 50 or less of the v’ in the formula (1Y) tends to
afford an excellent water proof property to the formed coating.
The monomer (b2) having some polyether structure tends to afford an
excellent recoating property to an old coating substrate to it. That is to say, it is

preferred that the v’ which means average degrees of polymerization of the

" polyether structure is more than zero. The preferred upper limitis 30. The

more preferred range is from 3 to 25. The much more preferred range is from 5
to 20.

The u’ in the formula (IV) represents an integer of 2to 5. The preferred
integer is 2 or 3 because the cost of the monomer (b2) having the integer tends to

be lower.

11
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carboxylic groups of a resin, an exanple of the resin
is a polynmer having acrylic acid units and a high
waeiodogabue, it is preferred to obtain the copRClm004303376

12 WO 2004/ 081121 PCT/ JP2004/ 003376 pol ynerizing the

metal at om contai ni ng pol yneri zabl e nononmer (c) having

bi val ent met al atom The copol yner obtai ned by usi ng

t he_nmonone c) tends to afford a stable self

poITl'%Wn'@ t@ﬁ amuladlM)Heriesenisen Bﬁ@g?ngff?oW 2 |'5lp@preferred

erli f time. It is preferred to use the nonomer
lntegcag 2Png My, Zn, or Cu as the bivalent netal 5 atom

roEAo bhad wﬁk?So*rfnﬂa?%?mé‘%ﬁs?%%@f@‘%@%xeﬁe@fs? Phg
o EPERG e RSO aFa  ARRMAPIL 4t 2
or o84 SH8 o ARCLAPARY y LR EpY ) R B RE) ko i
the rr%%rﬁéﬁ%humopt% aar%Pwamw ke Bo ngfm(eﬁ ebﬁmoﬁm&he

hydrogen atomor a nethyl group; represents My

com;swsn@h afd thald %;ob@ﬁfcﬂe\ﬁéﬁfabﬂﬂy QirdtPIHeCeap@linéends ¢o bé easy
an al cohol residue en onIy t he nononer (b) is .used
to dissvldin srighhicostl varts generzlly Lsed oh yorting abdnpoamonscerThe
having (nmeth)acryl groups, it is preferred to use the
prefarmetbrange(is 10 drdessg Wga ere pcerfemad ré’lh@ reomontEss(c. 1)
tends to affogd %3St5% gfs Ho gffect Lo the
f orhedeadnef Ry, JBn RperR ?l% Fnd Rjuantity
of the nononer (cl% in the m xture of the nononers for
independently reprassAbAR &I JIP. c Fp@mpies of ﬂ“%@)‘kylsﬁfe}@@f%d

ons, but it prefe

speci fi restrlctl1 % tI
repr%?@”?ﬁ‘{ B ?ﬁ@’% HgZopp: athylErage, 'B;Pr%)f'&ﬁ?“p /&nd n-butyl group.
Metwﬁﬁ?%ﬂa@oﬁpﬁ%g# érr%ﬁaﬁ”@gﬁe%w OB e a8 oyt o

exég%% n?&?&i 73 rg?f ec dowgﬁ%ﬁ@h% ?Qz)mcl%de
TM—G?W(gP@duéed By Gﬂ@gsﬁéﬁpefbt% v %? by -20ep L054 ;ﬁ*bdu% by Shin-

monorer (cl) tends to afford well - aI anced

EtsulCieifichl €8.,otd ¢ va0l FReBe1NefdFTI3e2ina Sheddddedaby Nippon
substrate to the forned coati ng imersed in seawater,

Unican@ot, dnds vi=@) r atichF2-302e04 ghrbdpodd bhitipped Usctar Cihelid.,
nore preferred range
v'>0).
The monomer (b) can comprise both of the monomer (b4) and the
monomer (bz).

The copolymer used in the present invention has bivalent metal atoms.

" It is preferred to contain within the range of 1 to 25% by weight of the metal atoms

?n the copolymer. The more preferred range is from 3 to 20% by weight. The
much more preferred range is from 5 to 15% by weight.

Though the copolymer can be obtained by adding bivalent metal atoms to
carboxylic groups of a resin, an example of the resin is a polymer having acrylic

acid units and a high acid value, it is preferred to obtain the copolymer by

12
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13 WO 2004/ 081121 PCT/JP2004/003376 is fromb5 to 30%
by wei ght. Specific exanples of the nononer (ci)
w0 pkushka2ragnesi um acryl ate [ ( CH2=CHCOO) 2My] , PCT/JP2004/003376
magnesi um net hacryl ate [ (CH2=C( CH3) 000) 2My], zinc
acrylate [ (CH2=CHCOO) 2Zn], zinc nethacryl ate
[(CH2 C(CH3) CCD) ZZn] copper 5 acrylate
per nethacryl ate

POlyr[l?"d?lngéﬁ%%t@kﬁj?mqnta'WQ;@%'YW‘&%%‘?@%WBE Qd@ring

bwa'%‘atq%g[ CH? 7Bt sopofnarantaiied oy Wi bhe Banpaies (@ to
affory S8tk et lsﬂpgt%%%i A RRRER 2Yalifly 6. 2l MEEpsriastef time.
A T

atomhandlingability. It is preferred that the monomer (ci)
I's obtained by a reaction of an inorganic netal
COMMAABNSREr fc)CAEE s ©r g %ﬂ@)@bmérﬁlgadh%@i&%roperty to

pol yneri zabl e ‘nononer such as (neth)acrylic acid
the foingNEGatiRy. vent conpri sing al cohol and water. The
reactant by this reaction containing the nmononer (c7)
t erRtefdrredoexdarhpleasy the nbnesterye) are mbtal @tgardontsiningent
used in polynerization and the nonomer m xture for
polyrmerzadepmranar ©f) hadng two upseturatedigrowes) and mbtal atom-
conposi tion, and tends to have good poI merizability.
contamlngquﬁyr@eezatéa mmmem@z)qmﬁ@sqrge@byttm allemding fargrula (V):

t he react|7pn is from,0.01 to 30% by weight. The
norfditaRC( 532) Cpe@rhﬂs%nt ed \;'Q/ t he above-nenti oned

whergltt FFapfeterts Raberdgen Aot bF RoedBuiaphy: Fhisererants Mg 2n.

or C% G RereBrae s st i m@%&%ﬁ%@eﬁ%‘ﬁ@%&
PSR Sl ARG BE (5 J¥Lskh oo RIEBRIL LGP

wi thin range o uantglty of

polyrﬁeﬁfié’de rﬂkﬁicﬁﬁér [RaviAg (1Ref)ad@! Srdﬂb@.oiﬁ% ﬁe‘f&)re@ endse ke

afford excell ent crack reS|stance 25 and excel | ent
mon@#Be & PRaviagMgUbstdrate to the fornmed coating. A

quantity of 60% by wei ght or | ess of said nonomer

( cha modemi=o (&) iends exaf@drbentiablat sdliopdlishing pifepdo tiye

and excellent self polishing property for a |ong
formee costin@forta lepgtperiod, of Tinee. 14 WD 2004/ 081121

PCT/ JP2004/ 003376

The quantity of the monomer (c1) in the mixture of the monomers for the
components of the copolymer is not subjected to any specific restrictions, but it is

preferred to be within the range of 1 to 50% by weight. A composition of 1% by

~ weight or more of said monomer (c¢) tends to afford an excellent adhesion

property to a substrate to the formed coating, and afford an excellent self
polishing effect for a long period of time to it. A composition of 50% by weight or
less of said monomer (c4) tends to afford well-balanced properties of crack
resistance and adhesion to a substrate to the formed coating immersed in

seawater, and tends to retain the self polishing effect. The more preferred range

13
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nore preferred range is fromb5 to 40% by wei ght.

Speci fic exanpl es of the nononer (c2) include
wore@aesilem acetate (nmeth)acryl ate, zi nc acet aP@r/JP2004/003376

(et h)acryl ate, copper acetate (neth)acryl ate,

magnesi um nonochl oroacetate (neth)acrylate, zinc

nmonochl oroacetate 5 (neth)acrylate, copper

nonochl or oacetate (meth)acryl ate, magnesi um
is frol’fbﬁé‘? BO% buwsighte (neth)acryl ate, zinc

oRecl Staas o HRrapari) (&0 SiodE REGnesiug apviate: o
[(CHE Z@a@b@?%gfdﬂ%@éﬁf@ﬂﬁ?@? Biaed( é'ﬂ%ﬁ@aﬁ%@e’&%ﬁ%
acry gl GLBSCUGR Gzl A %ﬂa%& o[ PERQEERE Topper
acry I CHBECHERI Ot KopbRP Metfibcry kTRCE .2 W Al

hes(arrﬁbnasr%ré/}r@we @éé@pelaw&tsrwdﬂ wae%&t&r@&sfhmcaryﬁ@eeof

copper 2-ethyl hexanoate net h) acryl ate, magnesi um
themC aigd EnéthBadtyes 14 @ép%mallyrme@@r@d&ietwﬁéﬁhbﬁdﬂd afférd high
copper caprate (et h)acrylate, magnesi um versatate
transparsrivyashizh givies eviceilerdtccolenssattiad éorteet doatingy bad é,tends to
copper versatate (neth)acryl ate, magnesi umi sostearate
have(high Isphubilify & erganingolvends iductaiseugategenerelly fangpelymerization
copper isostearate (nmeth)acrylate, nagnesium
and panengeed bapdigapdity.yl at e, zinc pal rri tate
(meth)acryl ate, copper palmtate acr Iate

rradh@é?rﬁfﬁr@deﬂé‘éf th@dﬁ@n?rﬁ‘@f K5 ds 9‘?@"@ rg E’@o‘?fl Hht e

o B
”grgegrﬁrr@;ryar@rr%g AN g

watef TBFHa ?&éc)f% tHRORRETioS cBh ? tﬁé‘ﬁ% r @ttgnds to be
net h)acry

magnesi um I eat e zi nc | eat
casy(tBRIiSHAH W RE®rgamieRBRent LB&H ﬁ‘ﬁ;lﬁ@ltyfrf@'%ﬁﬁ@’? éM&i %@ monomer
magnesi um | 1 nol enate (neth)acry zinc linolenate
mixtUrBgbhihaCEahidreants 8P IRy cdpdiahenaditalneeltintias tymplosition, and
magnesi um stearate 25 (nmeth)acrylate, zinc stearate
tendg teehdyagoyd pblymearzapéity. st Iémrga@@r(ematﬁai e ghattdy of the waier
magnesi um rici nol eate (nmeth)acrylate, zinc ricinoleate
for theneeisliere isyframe)). Ot dpgePe by Meigidl eat e (met h) acr yI at e,
8IZUSI um | i noel ai date (net h%}1 crylate, zinc
200U10BONEMep(T) JEPBSaNtse3nT e ahqysenantienad formula (V) tends

th aC | at | i dt th | at
o afioEg ABGH et Peies) E%ﬁm @SS sPRENG ncare

( m:“Ithhe) Sﬁé !t? to? the Bﬁgrrne?rgz fhe monomer mixture for the

" components of the copolymer is not subjected to any specific restrictions, but it is

preferred to be within the range of 1 to 60% by weight. A quantity of 1% by
weight or more of said monomer (cy) tends to afford excellent crack resistance
and excellent adhesion to a substrate to the formed coating. A quantity of 60%
by weight or less of said monomer (cy) tends to afford excellent antifouling

property and excellent self polishing property for a long period of time to it. The
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(et h)acryl ate, magnesi um a- napht hoate (neth)acryl ate,
zinc a-naphthoate (neth)acrylate, copper a-naphthoate
w@ pwtloyEaer yl at e, magnesi um P- napht hoate 5 PCT/JP2004/003376

(rmeth)acrylate, zinc (3-naphthoate (neth)acryl ate,
copper P-naphthoate (neth)acrylate, magnesium
benzoate (neth)acrylate, zinc benzoate
(et h)acryl ate, copper benzoate (neth)acryl ate,

morerRgFRIESdIFANEess rom piteHI0gh B Mty acet at e
e et AN R
<meté)%3%@ﬁ% B iR a1E TS pHOAE P eqRRes Aopfalp dmeghperyiate.
mag%SiU%ﬂﬁﬂ""@#'ﬁﬁ%%@%%@ PSR A6 floioBhRoraarBee,
(met@%&:ﬂﬁ%i{eg §§ {ﬂ@érﬂo@%‘;égté‘g r‘g%@r’ylée r‘r‘ﬁagnesmm

mondtitidie éélﬁf(;e;’{np&ﬁ{écﬁ%lgté %M@ﬁéﬂu&bﬁceﬁ?@gﬁ %/Iate copper

nitrobenz h acry ate, zinc nitr

monéﬂﬂﬂrbéé‘?&ébé @H&h)SPPBES, nhadricRRen pPasienae ( meth)acrylate zinc
yacrylate,  magnesi um ni tronapht hal enecar boxyl at e
propbﬁi@tdﬁgm@tﬁyécﬁyl%te ,Zopper pidpiamag bt )aost=te boxghesiom
(met h)acryl ate, copper nitronapht hal enecarboxyl ate
caprdatet(meticjaghdate, zimegapsoaten(peth)anptae( oepdgraapydatee,
zinc pulvinate (neth) acryl ate, and copper pulvinate
(metifyaerigtec magnesiuna sepiirie|(neé )aTrydate, zingieepaiatenay be
used either singly or as a mxture of two or npre

(meti)esnilateo capRRICARTEAIC (MRINAFAS, NAGRASHYN 2 Pfﬁwinﬁxaepe’fe
methEea(se. e selfifisnenseteth Btnlei, herRor riy bomnorte

retain excellent crac res tan

et fisBiinis Bl GRG e Pk Hiprate Aaae tRelpedyiate,
coppé? Q%pr‘%@frﬂ%ﬂ‘lﬁ%’yﬁ?ggﬁ?pﬁeﬁﬁﬁ \%rgét%ﬁ ﬁﬂﬁ@wgéﬁgﬁetﬁﬁé’

anspar ency

versSSEe rh@t’ﬂ?1 glla Scho‘pggf Ugrsfa%ftg?ﬁleﬂ'gébw‘ﬁe %@ ﬁBQluFrh%}Sstearate

tend to ity 'to organic so vents

(metla)r dyvéed zmneéﬁbébetef(metmebmmé | GBPeR nsosyfé*araee/ﬁn@mmtrylate,
lingability. Especially, monomers having i gh
magmmm wal nyta sl (theiddacryiaee, lireapain(izes et ytratate acupper nc
versatate 16 WO 2004/081121 PCT/ JP2004/ 003376
palmiterst (Metbgdralaee, anagmesifireroreshtingbe (metihaeylate.2inc cresotinate
represented by the above- nentioned fornula (V) can be
(metbmcayla@d copper eeaaiinaie (Bpthaceirie BRIBESEHM PlegIyani c
conmpound, a carboxyl group-cont al@]{‘ P‘ radi cal

(metmﬂoyxﬂeiei ZH5 @eﬁ@r{mﬁéh)acgﬂaw SSPRPTRIERN a&r GEY)

magnesnum eﬂaldae Q%réér"i‘/P'tS z% elgudcat %In%tﬁ gcroy e, copper elaidate

" (meth)acrylate, magnesium linoleate (meth)acrylate, zinc linoleate (meth)acrylate,

copper linoleate (meth)acrylate, magnesium linolenate (meth)acrylate, zinc
linolenate (meth)acrylate, copper linolenate (meth)acrylate, magnesium stearate
(meth)acrylate, zinc stearate (meth)acrylate, copper stearate (meth)acrylate,
magnesium ricinoleate (meth)acrylate, zinc ricinoleate (meth)acrylate, copper

ricinoleate (meth)acrylate, magnesium linoelaidate (meth)acrylate, zinc
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5 solvent conprising al cohol. Using of both of nononer
(ci) and nononer (c2) as the nononer (c) is preferred
whewansd2t he self polishing effect of the fornkdr/JP2004/003376

coating tends to be nmaintained for a | ong period of
time, and tends to afford well-bal anced property of
crack resistance and adhesion to a substrate to the
formed coati ngaths pecially, 1o the conbination of zinc

linoelaidatr) BERaniatas coprerHorBlnidate dmptaanatac Magegsium
eruCHBBTRR AChIRe SNGH R e e IAROES 0 CAPRAT SRFRRer (CL)
metBRErdRR ”eetqa%ﬁ%?"h%rr?aﬁ 5t me R e AR iRt rpapitnbte
metlgﬂ%zéalé{e &%?ér;cb)”%bn %a@ﬁg@@i&ggla? %rgér% dﬁrgl n[?%&ﬁthoate
(met{TERFnE pinkEhadiRnBald (itadtyiBREicooert-phifigcr o

(meth Ry IERN Aadrsiin Béﬁz@éteqmdﬂaema@r 2Pk depsbateant

property and an excel | ent hesive property to it.

(metA2RryTBIce copsérasdrizdatatmeth)scrl et ey ridsitid 2/8/530. The

pol yneri zabl e mononer  (d)  nay be used as a conponent
trichlofopHemoxgagebienerieth Eurdatee dinap, 4 [etrichipopsiénaxyaca@td he
guantity of nononer (d) in the nononer m xture for the
(meto)mepdatenteppart2,dfetrichjpsbpinemoxyacetate fubihgatrytate, cmaglyesium
specific restrictions, but it is preferred to
2,4- dm:hlﬁrqwhen@xy@medmecbh)lacndaiegwsﬁ Mu@mrophquﬁfﬁqetqte
% by weli ght or nore of said nononer t ends

(metbgcay!aiss GomRs 2 adlfaﬁegimeapesqg@qt@t@s(?%hi%ylﬁtﬁ mne&um
quingiBivsraioy i SRty e drg abisoindtimRkyats ndbyadySte,
coprlaf APl %55856%5%@“"%@?803935%3”% Wi R dzopte

(metﬁ%gz oyl %teakﬁ% i 59 é)%ttgirfn@ r‘ga@rﬂ}l g RPhitrdHYrbat | ng

even | ce 1's not

e i B e,

nitroM@brRalendbaroBigiataTohethpa&l Rite esbpban aRrdra hfl‘falimé&rb@xylate
70% by wei ght. Specific exan‘pl es of the nononer (d)
(meth)achydie, (meginzsacn pbivinatei(thetisieendstesuiob pagvinsiehy|
(meth)acrylate, ethyl (meth)acrylate, 2-nethoxyethyl 5
(metid)eerpisc epb apepelpelv ety dnain)a¢irteid) 2red iedike, These
phenoxyet hyl (neth)acrylate, 2-(2- ethyl h exao Ty)het hy
monwm@rﬁemyg;@( ysest either_singlyer as nepeieneyefttivg or more of t

(meth)acryl ate, 3-
Among them, the' monomers having a fatty acid residue as an organic acid

residue are preferred because these monomers tend to make the formed coating

" retain excellent crack resistance and adhesion to a substrate for a long period of

time. Among them, zinc-containing monomers are preferred because they tend
to afford high transparency which gives excellent colors to the formed coating,

and they tend to have high solubility to organic solvénts which are used generally
for polymerization and have good handlingability. Especially, monomers having

high plasticity such as zinc oleate (meth)acrylate and zinc versatate
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met hoxybutyl (neth)acrylate, 3-methyl -3-neth oxybuty

I (meth)acrylate, m nethoxyphenyl (neth)acrylate,
w@20mbosiaxyphenyl (neth)acryl ate, o- nethoxyphebPyl/JE0éwi03376

(et h)acryl ate, m net hoxyphenyl ethyl (neth)acrylate, p

1 o met hoxyphenyl et hyl (nmeth)acryl ate, n-propyl

(msth)acryl ate, i-propyl (neth)acryl ate n- but yl

(meth)acrylate, i-butyl (nmeth)acrylate, t-butyl
(met{}rsrwpteai preéerred. et Hia MORPMEY fen tﬁ?rar@s?nt@@eby !){‘ﬁﬁ'%me-

S ek A e
mete St ﬂ?@%%fY §'f°3{r‘>§53m9@* oA P Pistsi2Bik menemer
suc B A AElTo G R And bl MMz bR bBTE K fir orbanic

hydr oxybutyl (meth)acryl ate and
solv -h droxy&?rﬁ%h?ﬁet h) acryl ate; adducts of

2- h}igir@ ‘?)'(i)))’(;l?/gfe m@ﬁsg@' $€23é| hatRoMbrh8r gﬁ'yﬁéﬂ; enerdRoifer (c) is

pr opy | act one or capr ol act one;

preféltd@bcAlisd ﬂhlera%rlﬁo&fshimcgf@ev bf HefBRNEQRbALIAG Bshds to be
nononers such as 20 2-hydroxyethyl (neth)acrylate and

mairdaifgd foxs Isryériddet imecand irkls toeiffone nell-deanaegl property of
pl ural hydroxyl groups such as gl ycerol

crack mesibfeace \dnat adhesiamyto areulnsteats to tentoainedpafingnaEgpacdily,
secondary am no groups such as butyl am noet hyl

the qameltinpten pf zine (mﬁdw)@nmamasrtye@mmnnewqm)y@ndram@rde@te
containing tertiary am no groups such

(metma@vlﬁ;e afrzln@aerﬁﬁtat@r(mqﬁw&@fx}at@t%s thei f@Pﬂ?ﬂnﬁﬁ{%é& prgferred.
| at net h | at
e e e

(©.1 2}% e e GRTR TbBRTa e MR ALY 8¢ gance
of 20}881§ 86?20\/\0 'Iﬁ%of‘é{’[lg%]fg%kd? & ﬁ%?%%ﬂs&ggéﬁ)@d aganél&gﬁé& self

such™ as Vi'n rrol Vi n

pohsﬂr%‘iﬁfg@ﬂé%ﬁa l&%?ﬁrﬁcﬁ/ {)1;/ trng%g@ﬂ?é ﬁtéacr g%lt %’:rﬁ@eratlo of

80/20i dtYbsPEepld8 e aRBEH Hh réxbeum @ré&kate@stérrhw@berw gnm@&enent
of producing the above-nentioned copol ynmer is not

adhgvd Emﬁeatlyl iy it eSthe mbedprdfered xativisdrorh I$D$7G:tﬂpml@ﬁer
can be obtained by polynerizing the above-nentioned
nmonbine polyimerinabld monbmep(dsmay deoiseal asdicoaiponent of the
initiator at a tenperature of 60 to 180C for 5 to 14

copdipmes corggisid indhe camploséionf the radical initiator

i nclude 2, 2'-azobi sisobutyronitrile, 2,2'-azobis-(2,4-
The quantity of monomer (d) in the monomer mixture for the components

of the copolymer is not subjected to any specific restrictions, but it is preferred to

" be within the range of 0.1 to 89% by weight. A quantity of 0.1% by weight or

'm'ore of said monomer (d) tends to afford well-balanced properties to the formed

coating. A quantity of 89% by weight or less of said monomer (d) tends to afford
a balanced adhesion property to a substrate and an excellent self polishing
property for a long period of time to it, and it also tends to afford an excellent

antifouling effect even if an antifouling substance is not contained init. The more
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di met hyl val eronitrile),
2,2'-azobis-(2-nmethyl butyronitrile), benzoyl peroxide,
wdaooogsmne hydr oper oxi de, |auryl peroxide, di-PEDum2904/003376

per oxi de, t-butyl peroxy2- ethyl hexanoate. It is

especially preferred to use a chain transfer agent in

the polynerization when the nmonomer (ci) is contained

he mononer n1 t tends to prevent

Pref%?%ffiﬁ?élgﬁdﬁ from €| Eét} EMW%%}""& hd NgdNyFReMosaPrefiergddange is

erlo 15 productivity of the copolyner. The
fromalgstpm e\ﬁ?' the conposition can be increased

Soragy v%%a&%%b%ﬁﬂéﬁé? YU MetBlacf: pqid esters
suchgagéeﬁ%’ﬂﬁp zmg'trﬂg?rry A8 dethpﬁ%nlléthgic?ﬁa @hfho%/éf?ﬁ/ jer

use rca

(reELNTRG. 25 BRI B oy TRk 2.2

ethylﬁ@ﬁa&@/)gﬁlyﬂﬁﬁ@ﬂﬁé’ax@t@qdhfe'tf%ﬂ-ﬂ—@oeﬁw@@bmyl Peth) acrylate 3-

| ymerizati on net whi ch ‘uses an organic solven

metfﬁ&ybuwu{rﬁéﬂhyacr?lﬁ@&Me@ﬁylﬁmﬁmwbatyl Oietr)hbgthts; Sﬂnng a
general organic solvent such as toluene, xylene,

methoey plyényl foieth Jacrkateppenethokypghanyametacrglate,fe | i ke
is preferred fromthe standpoint of productivity of

methobgploemypethiyt (roethiaatylate mmthoxmmleihylt(ﬁ@tm)@cme P-
coating. 25 Thou?h t he wei ght - aver age nol ecul ar wei ght

methexyphenidelbyl (meth)amelats, m PW@Y‘ e@ﬁb&mv it iPEgPYe
<metme@r@@?ee§yb&xﬁ@w2e"th“ g thubh Tnetieuiteogund
e e b GG stoary
vl A AT GRSt s
(metﬁgﬂ‘@rﬁg 9%@;18%5? (H{etrla)‘éﬁﬁflé’é éﬁ@gwcghg gﬁé&g%tﬁ hydroxyl

ten be ea

roup&iontaifiPERASHGMBRs SivH 88 Mdrd R INR Melh)Btlated2r ange
9 B rc;m , 000 to 100, 000. I’}é/d )trr}ﬁcﬂri}mrmre)prggerred 5

hydrbwwepyls(n‘fdtlﬁ))ac@d@@@3tlw05@(yw6pylTh@th\)@bg}lﬁteaﬂe’fydg@(ybutyl
nol ecul ar wei ght can be neasured by Gel Perneation
(methjamyiata;gn@éﬁwd(m@myl'('ltmeth:)apgdla}iafead@mm 0f 2-honenpeihy!
units come fromthe nononer (a,) can be detected by
(meth)ackRe Wit ethiens Dydespepylevswiie \whayepsionamd &t he
| i ke. The copol ymer having bivalent netal atons can
caprelactpaee inaersuyr HMeRF ef BIEXY ITBHPRBERINIBRETPRORRE SUh as
i nt c 05|t on of the

2-hy oSyt (oBneruiats ot 2 BRSBTSt ke o

having plural hydroxy!l groups such as glycerol (meth)acrylate; vinyl monomers

" containing primary and secondary amino groups such as butylaminoethyl

‘(meth)acrylate and (meth)acrylamide; vinyl monomers containing tertiary amino
groups such as dimethylaminoethyl (meth)acrylate, diethylaminoethyl
(meth)acrylate, dimethylaminopropyl (meth)acrylate, dimethylaminobutyl
(meth)acrylate, dibutylaminoethyl (meth)acrylate, dimethylaminoethyl

(meth)acrylamide, and dimethylaminopropyl (meth)acrylamide; heterocyclic basic
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t he above-nenti oned copol yner the forned coating can
hol d an excellent antifouling effect. The antifouling
w@bdoaos1iean be further enhanced by addi ng an PCT/JP2004/003376
antifouling substance. The preferred ratio of the
copol yner, as'a vehicle, in the antifouling paint 15
conposition of the present invention is usually from
20 to 30% by wei ght when the conposition contains
monemears sudsas Mgl pysrolidonRgimapyridiae. sambwameerbaaolp» g ntnyl
and the like. Proper vehicle c ent in
mon‘é@ﬁbﬁﬁlﬂ‘ih Bnstyens My lilysied Gdﬁeg‘% YCERt (m%i‘@@?%'&’lnitﬂ@

eff excel |l ent crack resistant property to
V'“V'ﬁ’?@ ﬂ‘r‘g '@gé{’(‘?ﬂana ¥he antifoul i ng substance can be

por ot B8 rPeht LR CfineCad - neéﬂn@@%‘? %%?'vmer s no

partlrg&ljl%ﬂgtéstg@fgg )cé())(ag@ é’ftﬁtélodcyar?ai't'éei ia copper p¥)vvde
polylﬁgﬂﬂﬂg'iﬂé aBBvé’%@'Ttlo'ﬁ%H%énS’rﬂ gﬁgu}eeff‘u%e?r%enée &f@%adlcal

derivatives su hen mne, nitri

initiaf R QURRDHerRenE ot 60 33 980°C WD IS houf§i| %p@dﬂﬁ: examples of
compounds, pyridi ne conpounds, and the |ike. They may

the rh@iceFigfialsr iatilbe R, BiawbisisubuagronitiileX 2 & -@izobist (@p4-or
nore of them EspeC| ally, conpounds researched and
dimesiey)leaibrmhithie)t 2@'-abolpis{Rirhetbybutyresitrie), tenanylaferdriden
are preferred. Specific exanples of the conpounds
cuméme hydrepeRixidey) 120yhpedkids] dPEPutyPre®XIdn 3Lsyl peroxy2-
manganese et hyl ene bi sdit hi ocarbamate, zinc
ethyliex@n®stedi t hi ocar bamat e, 2-
met hyl t hi o-4-tert-butyl am no | an nostrla
zi rkls %p@cellspr%%frﬁgéﬁ|%@®ﬁ?ﬂa| @mS?& nt in

po e 64 BRI 8 g pgpmer mire.

onsl T BRSSP e s

prod{efi \ﬁflyr%tﬂl?% FH%‘?”WT sin ¢ ntené of the composition can be
uo iC t hyl t 0) sul e, _
mcre%sg?dréa@ d}n S/fﬂismg'l@ ler'oﬁ?tr?e §tengpdiht of thetdomlit bt Hot®mer
di sul e, | oy,

c), iRisdoréfdridaciol py=0p B‘@Aﬂ@!h@dlrﬁfnm ged the like as a chain transfer agent,
2,3,5,6-tetrachl oro-4-(nethyl sul fonyl) pyridi ne,

and Bel lode<2mpraapydn.buby lhmpdmlanﬂleatlord mediooeirestrhginulsion

p-tol yl sul fone, bisdinethyldithiocarbanmoyl zi nc, zinc
polymerizaiign eedind suspendan ip @lzq@nemthpsumﬂwedwe)can be
bi smut hdi chl ori de, . 2-(4-thiazolyl)- benzim dazol, and

adopigd inipAdition o AeeYtiasy m{mewﬁaft%memqq wmqhﬁgS%a@thrgamc

sition of the present .inventi al s
solventnpg’arttlcu arly, a solutlcpn polymerlzaﬂ{on me?héd usmg a general organic

" solvent such as toluene, xylene, methyl isobutyl ketone, n-butyl acetate or the like

is preferred from the standpoint of productivity of the composition and the
performance of the formed coating.

Though the weight-average molecular weight of the copolymer used in the
composition may be changed by a condition of the polymerization, the preferred

range is from 1,000 to 3,000,000. A copolymer having 1,000 or more of the
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possible to blend a silicon conpound such as
pol ydi net hyl sil oxane, silicone oil, and
WO bawatosmiet cont ai ni ng conpound |i ke carbon fl uorCHaEP20er003376
t he purpose of superior 15 snoothness of the coating
surface which works for preventing the attachnent of
organisns. It is also possible to blend an extender, a
~color pignent, a plasticizer, a paint additjve,
weighhayeregereaieaulanweight dendsto #ftord ampprsiel eptrantifpalng ¢ffect to
exanpl es _of the pignment inc ani um

the fermedRPRIN i i FRp@UMET %aﬁingggﬁ%Bbé@réﬁﬁf @fﬁhgﬁeiéﬁ%ﬁerage

morslpifa i B et B Bt
J—

e flos Blara kY ands o ST 15 10OPRL TR Mped Bl ggfes

ranobft Bi SO0 SRS FRLeRARpR A ol SRR ve

meaé(pggpitﬁa@G%f Pér‘?ﬁ’eé{fonhr@ﬁr%n%t?%m éé‘i”(f)‘?r T Y rfler having

y using the anti pai‘nt conposition of

mondMBr uRiE E8ME fHEH e ihonieH (8, CEIPES dbtcdiedBY 'HENMIRRIGH
on the surface of substrate directly. Specific

emiseirgPeirostopibanalyels atiehs lké.UdEha cepolpmen hbivisiy igalent
net, an 21 2004/ 081121 PCT/ JP2004/ 003376

metaliattansvaae bedeatactedrby atontic absqption spectromgtry and thefike,
bridge, submarine infrastructure and so on. It may
al 3hbe theantivubing paint composiiani af ghe preaent investiaa ¢oatains
coating applied on the surface of substrate. The

the ghovpeneririadepPabdyenideformed cagting sar hols amexcellent

oA R AR SERY ot AL ettty iy
.a brus a spray, a roller, by dipping, and so on.
antlfqnﬁ@gtw s of the forned coating is usually wthin
t 10, d fLi i j : :
orfRYeRla fid § AR £ e TR0 S oifg pein

com%ﬁsiﬁm Brbﬁe . §emﬁ€éntr@ﬁ%id§.@fally'/"ﬁ%hﬁﬂo G586y %Yeight when the

escri bed t'his invention, urt her understandi ng can

comssitidry coRtamiseshithes fictr 868 ahlfdtlhg 8LPstaREs] 4 bigment, and
exanpl es which are provided herein fTor purposes of
the likel ustagdrivemioatyniantirpire ashposiiendedstio afferd Bmccalent
unl ess otherwi se specified. EXAMPLES 15 Hereinafter,
antifoulangpefése mindi anvexdellent track xptiaiantpgroperey teplee fdrimesd tgating.
by the
Y The antifouling substance can be properly selected according fo the

product performance requirement. There can be used, for example, coppery

antifouling substance such as cuprous oxide, copper thiocyanate and copper

" powder, compounds of other metals such as lead, zinc, nickel, etc, amine

gerivatives such as diphenylamine, nitrile compounds, benzothiazole compounds,
maleimide compounds, pyridine compounds, and the like. They may be used
either singly or as a mixture of two or more of them.

Especially, compounds researched and selected by the ship builders’

association of Japan are preferred. Specific examples of the compounds include
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following non-limting exanples. In the follow ng,

"parts” in exanples and conparative exanples refer to
w0 pannsiiby wei ght” unl ess ot herw se speci fi ed. PCT/JP2004/003376

[ Production Exanple ML: Production of a nononer

m xture ML conprising netal atom containing

pol ymeri zabl e mononers] 20 Into a four-neck flask

equi pped with a condenser, a thernmpnmeter, a dropping

manganﬁsa etaw@na bisdithiesarkagaien aing«limetnyidifhieearbgmatend-
methy e e heuTiatIner SR IRbaRY A redeaine g 4B e7ac
tetrafoieRniaIoutre; N ey Risubiprenuiied A3 & %and s
ethy B0t b BB e irEr Tt Ao LAl S AR By
|soth}¥%8 ur?é fﬁg: gg{cp?or!% RRiin éﬁﬁﬂma |ﬁﬁud%n|\¥VRP dlrﬁgﬁspNBQPenyl

al'n ranspar nonomne

t L I abl e
e SR e PRGN S

tetraﬁ@ﬁyﬂtﬁ&@@ﬂw’cﬂ@@lﬁ@é cuan i Ateybe 4\8itetHiordphengisdisigiide,

Exanpl e M2: Production of a nonomer m xture
2,3, 5008 rdchilarg-4vgrheihylsalifonygsyridine) inigdoad-prapyl batylcarbamate,
mononers] Into a four-neck flask equi pped with a
diiodometten peto}ylsulfamer b[sdunehhyldahbcdrbmpowglnbunnel and a
stirrer was charged 72.4 parts of PGM yl ene
ethylghghistithiaearkpmade, rwre)nyda(msmmdx'l);immytmomcprm G (4dtthiazolyl)-
and the mxture was heated up to 75C while stirring.
benZTmléﬁZOIaaﬁﬂMUF‘@eoﬁ”PQGniﬂbBEﬂﬂes of methacr yI ic aC| d,
acrylic acjd,

oo R Erobling 28 sueOsi 6 726 Prosert Rbetign i isgalso

poss 48 PEbgREEH <L BrBind 3085 22 s AR HiEe: shiahed
and fﬂjorP@%rﬁaﬁﬁﬁb@ﬂg?ﬁﬁ@ﬁl%@?ér%%h f%‘?l‘&%ﬁf)r fﬁe?(ﬁtgfﬁsé/%f superior

om contal nin

smoc%'ﬂéﬁ BisﬂweTJb%tlﬁgpéugfa‘éQWI*ﬁéﬁ o\”t?ssfo'is%r@vélﬁhﬁg\’tﬁé%tachment of

ction Exaipl e M: Pro uction of a nmdnoner

orgafiisiisUr ¢ ibBiSOpBEdislens bleridan ektepidet e Edlon pifinent, a

pol yneri zabl e nononers] 15 Into a four-neck flask
plasiiirsr PP @dintizidkiitirec andiges essin anti keragroimethercor@posiiiap pi Jygecific

funnel and a stirrer was charged 60 parts of xylene,
exangies tBtheepipment indR@ {(ianbjpy beide, taly,duriune pradipitatedriyon

and 40.7 parts of zinc oxide, and the m xture
oxide red and so on. They may be used either singly or as a mixture of two or

more of them.

A solvent such as xylene, propylene glycol methyl ether, toluene, methyl

" isobutyl ketone, n-butyl acetate, n-butanol, and the like may be used in the

gntifouling paint composition of the present invention. They may be used either
singly or as a mixture of two or more of them.

For forming a coating by using the antifouling paint composition of the ‘
present invention, said composition may be coated on the surface of substrate

directly. Specific examples of the substrate include a ship, a fishing net, an
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was heated up to 75C while stirring. Then, a m xture
of 32.3 parts of nethacrylic acid, 27 parts of
wa@eooghsazeci d, and 37.7 parts of oleic acid, 2rPGI/pE004003376
of 20 acetic acid, and 5.8 parts of propionic acid was
added dropw sé fromthe dropping funnel over 3 hours
at constant speed. Further it was stirred for 2
hours, then, to it was ded 77 parts of xylene, and
undefgaiesstrsiciyire Sesh €8 n%ftfapwtya ojl rf@m@qa &ridae, sykynariae
m xt ure conpri sin tal atomcontaini
TG a8y @nmrrcsn@?épe e CRALNS6" 8% by

1 on

inter RS CoRing BPeehor BTk, S ETR 5r Albiratel; ofiid. ofnet i
R gl i e
The SRELAIK paD EirpdSiiBE£nditd EPpr st BTRSNG 2 U, Bfaf o

rolleﬂ%ywuﬂ)prﬁ%hﬁc?]sé‘ﬁﬁ 4§hé tﬁ@kﬁéssoéf tﬁb'?&rn‘i’é‘dl QSatm’@Q dshu%uy

eated up to 7 e stirring.
withiAitpé r&rﬁg@éf wt@mghﬁa@armrrh aq})r’)j/ldgcof&ﬁé%oaﬂrﬁg Wﬂﬁ@al@f
acrylic acid, and 85.5 parts of versatic acid

condaidtrbattoomestpdratne t et itmeap pendprie fndurdieatingr 3 hours
at constant speed. Further, it was stirred for 2

houaving senerally deseripegs thigiwention, s fihes upderstandigg can be

obtain a transparent nongne

obtawstdehy r@rerﬁn%rﬂ arm'ﬁ@p&erflyré@%%‘? ! ﬁﬁ%h%rﬁeqr@ 'd?ﬁé*egem for
puroB S 0B ol oA e e LRl e 8B onervise

rising netal 1o atomcontaining copolynmer] Into a
specﬁ%ﬁf neck flask equi pped with a condenser, a

thernmoneter, a dropping funnel and a stirrer was

charged 15 parts of PGM (propyl ene glycol nmethyl

et hexApmPpEParts of xylene and 4 parts of ethyl

acrylfate, and the m xture was heated up to 100C whil e

st iHérelrtaftef A8 praésdritamegraiopns expikingdemofe sgedfialilsy e

15 net hyl net hacryl ate, 43.9 parts of ethyl acrylate,
followihgpreort-EmitihgFeMamidlés. ( pindtiedollawing Cipastsb irCaxgpoplesiand)

21.7 parts of the nonomer m xture ML described in the
comiprrative ekemplearfirdoMparis Oy peaiphi’ onlosglaliherwize saetiicof

Nof mer MS(r) (a- nethyl styrene diner, product of NOF
[ProdimticorEtanamie M2, Brogactien of ammma‘zmbrtlgre M1 comprising metal

I sobutyronitrile), and 7.5 parts of AMBN (azobis
atommeentgirtng pelymerizeble) naaematled

Into a four-neck flask equipped with a condenser, a thermometer, a

dropping funnel and a stirrer was charged 85.4 parts of PGM (propylene glycol

" methyl ether) and 40.7 parts of zinc oxide, and the mixture was heated up to 75°C

yvhile stirring. Then, a mixture of 43.1 parts of methacrylic acid, 36.1 parts of
acrylic acid, and 5 parts of water was added dropwise from the dropping funnel
over 3 hours at constant speed. Further, it was stirred for 2 hours, then, to it was
added 36 parts of nBUOH to obtain a transparent monomer mixture M1

comprising metal atom-containing polymerizable monomers. The solid content
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20 dropwi se fromthe dropping funnel over 6 hours at
constant speed. After conpletion of addition, 0.5
w@araesabl t - butyl peroctoate and 10 parts of XxBCEME2004/003376
were added dropw se over 30 mnutes, the m xture was
further stirred for 1 hour and 30 mnutes, then, to
this was added 10.1 parts of xylene to obtain a pale
yel | ow transparent resin conposition Pl conprising
Wasﬂé§d$bﬁﬂﬁﬁgﬁbntalnlng copol yner. 25 The solid content

ProdiETightoamn & HPeLgiol ol anitoratt Pidredieiomeriang petal
atomy AR B palle erpe By 24 WO 25827833'182

o A0 U ReR TRy U ed R ' u8hsert e rometer, 3
drop@ﬂg f}n rl?:aé‘g lrr%ngéchéggte‘auﬁ% 4?Ja‘?1ts'6f|¢g@|9|r gbﬂvl&é/‘@@col

r ed € copol'yner “an I C ac

methgf é‘ﬁm‘epﬂ &nd RO p4Hd Bezife 6&1%%?4@%@ RAdkEE \HQS 'h@aﬁed up to 75°C

ontai'ner for pressure degradation. After

whilesstirfiHg] CTﬁéh da WauMObRED M iR ofandthaeryiit atchf 2&5013 phbtser

was conpl eted. The obtained ash was cool ed down and
acrylio ad eshd$1 @ ﬁ@rts off wssatic add wadsoaddesdropetiscfrenh the dropping

treated ash when it was anal yzed by an | CP em ssion
funnalpeer Bdmrireat CoTBNBIEedd- Further Theaswstidredrfet 2 Awlrs, then, to

Coporation.). And when the copol yner was anal yzed by
it waaadded i lcpartsof pEMbie ehfeit 2 Uﬁés@aremmwmefymxgire M2

Shi madzu Corporation), signals fromZn atomwere
commalr&mﬂa qtpfrb@mtﬁrm pRIAsTizapie: MPREMRES: i olh$olid content

was 55%5’" PHaIORnt 0 8 four neck f1ask cqui pped wiih a
Prod PR A8 A BHRAS af £ it SR el g metel

atomgy g 9@%&%*')2*%%?%’@ Fure vas: heat ed up o 100C
V"h'lllwf% as':ddrfﬁé& fla-E @&ﬁlﬁbé& \PRS B%o?ﬂbn%ﬁ“a%@m%m@?e@a

parts o acrylate, 33.9 parts of eth
oppitBfLALE., artPa @ﬁfréﬁw@é chibtge@280 partedasYIent, akdni Siidérts of
Corporation), 21.7 parts of the nononer m xture M
PGivdgsopylbed givrot methyPettbrt thd @0EX pagis ef Mibc dk@igyantishefmixiure
xylene, 1.5 parts of Nofmer MSD (product of 20 NOF
was Bentpdrugt icoM)°C @hile ptilrrir‘g ofThanBl,mixtwde Bf BArd pard$ oAVBN
was added dropw se use of a_dropping punp over 6
methasflis agid, cnigarimef mé@acnﬂf ged 3¢ohpards Pgﬂ|etﬁ acid, 2.3 parts of

acetic acid, and 5.8 parts of propionic acid was added dropwise from the dropping

funnel over 3 hours at constant speed. Further, it was stirred for 2 hours, then, to

it was added 77 parts of xylene, and 46 parts of PGM to obtain a transparent

monomer mixture M3 comprising metal atom-containing polymerizable
monomers. The solid content was 39.6% by weight.

[Production Example M4: Production of a monomer mixture M4 comprising metal
atom-containing polymerizable monomers]

- Into a four-neck flask equipped with a condenser, a thermometer, a

23



10

15

20

25

addition, 0.5 parts of t-butyl peroctoate and 10 parts
of xylene were added dropw se over 30 m nutes, the
worRoosisa2wvas further stirred for 1 hour and 30PCT/JP2004/003376

mnutes, then, to this was added 10.1 parts of Xylene

to obtain a mi ky resin 25 conposition P2 conprising

nmet al at om contai ni ng copol yner. The solid content

was 46.1 % by wei ght. The Gardner viscosity was +U
droping fuﬁn@rﬁndaa shEgewas chargast 8hwergh et BCM rﬁem@dmeﬁmol

in P2 was 6,200 25 WD 2004/ 08 1 PCT/JPZO
met%sweﬁzamsééogrm%%zmowp ad B mgHr NP b@f ﬁ@?ff

whnedf» Cpﬁif Betreainigy e ?E?%u%f{ Z‘ﬁ'%@ﬁﬁwﬁwd ABRAMS Pon

acryfl i B o T et oA 768 i 0% BB ies from tgygropping
funngloé{}e'?}%er’ijo%% @n&%ﬂg&\?\g&f FurtHe" | ts‘ffi'rrredaf r%&%‘?x?é MHen, to

unne rrer S char ged’ parts

it wak @gﬁ%&“@?@ g%t?%ﬁ'ﬂ?lﬂ% '&Yﬁ |ﬁtar{?cfr) Iﬁ)aﬁ%tﬁﬁéﬁ&nef mitL R4

part acry at e, d the m xture was

compreah@ thethl ét@nﬂQ&@amg, 90I§/h1éri2bﬁ@ moAGMers TIRNSHRT Edtitent

m xture of 26.4 parts of °~ nethyl nethacrylate, 40.5
was B8/8% b9 fwesihy | acryl ate, 15 parts of F2-354-04

(product 10 of Nippon Unicar Co., Ltd.), 31.3 parts
[ProdctiheE xavmuledt 1: rRrptucteorMif al essim comgbositiont®! Borogdrisinganetal

Exanple ML, 10 parts of xylene, 2 parts of Nofner MSD
atom-porddining cepolNoeriCor poration), 2.5 parts of AIBN, and

8 parts of AMBN was added dropwi se by use of a

dr dpist afpysuiRskdipsk esiuRRAGWIER acansienser, siBeemonetasy a
dropem&bﬁ%%?%d% a? 'gilg* t é??ﬁba&e @)5 B %S%Pb@gpéw@“e glycol
metr§] BRELESET A8y R by R, R e wes
heatg&| gl_gqo ]19)080 ife st%néy! ?H&r&efggﬁéﬁérgnﬁﬂr%tb@y of ?férbarts of

0SI tlon om contal ni

mett@ﬁ‘?}]ﬁé{@glaté‘— he §%la|ftg of SEyF %‘ﬁgléﬂ@?’l ?)af‘ts("otﬂFi\W?’Vgl?t pro-aqu%t of

ISCOSIty was +R. wel g aver age nol ecul ar

Chlséﬁl(ﬂﬂ?'éor%ftlohﬁ?1®ggft¥'@Pfhé MoRBmMRmMIRIPE M1 dBseMedt iR3he

was anal yzed Per meati on Chr omat ogr aphy

Prodbitigi &ikaﬁ@m\/hy 10Tes o fGotlgr, & parts oNofmer ViSD (a-
di met hyl f ormam de). [Producti on Exanpl e P4: Production
methylstgrenesdimec, grpdsecit of MO PAL arpopatiosi),ri) Sperrial of AIBN (azobis
atom cont ai ni ng copol yner ]
isobutyronitrile), and 7.5 parts of AMBN (azobis methylbutyronitrile) was added

dropwise from the dropping funnel over 6 hours at constant speed. After

completion of addition, 0.5 parts of t-butyl peroctoate and 10 parts of xylene were

" added dropwise over 30 minutes, the mixture was further stirred for 1 hour and 30

minutes, then, to this was added 10.1 parts of xylene to obtain a pale yellow
transparent resin composition P1 comprising metal atom-containing copolymer.
The solid content was 46.2% by weight. The Gardner viscosity was +W.

The weight-average molecular weight of the copolymer in P1 was 5,400

when P1 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
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Into a four-neck flask equi pped with a condenser, a

thernmoneter, a 25 dropping funnel and a stirrer was
webarged215 parts of PGM (propyl ene glycol nepdmipP2004/003376

ether), 59 parts of xylene and 4 parts of ethyl

acrylate, and the mi xture was heated' up to 100C while

stirring. Then, a transparent m xture of 26.4 parts of

26 WD 2004/ 081121 PCT/JP2004/ 003376 net hyl
TosehCRERArlian.cluals: dimathylforgrangifigyl acryl ate, 20 parts

51 5o Sppaviet fies Rieripiited R ac e theadripin Thlo ane
oy R R B S o L 5 8 BB e
v A o o P 2 VB P PR S, e
the s@flﬁ;‘ﬁt: a%%é&&é%?i&?%ddﬁ%gﬁﬁé 8&9@@08@@&%@%&@8@8& The

eroctoate-an re a opw se

obtafeRf ashwhE BHbRE: ddite ald Yoat&y mwfawf&a&ﬁ. S étroﬁﬁﬂwfger 1

houra and 30 mnutes, then, to this was added 10.
detepfdd it tRé trexteRNgst Whehtitlas andlyk&Y by =RSIOP e@EgeRsH tion

P4 conprising netal atom containing copolyner. The
speci@meated JCAPEEBMKWAY BIETIBSMiry Javeeighdh CoperdBiandneind when

viscosity was W The wei ght -average nol ecul ar wei ght
the arfpalymeercwps Bpalyeed by Rh atamis abS@rptinh speitomaterd AAGBDO dy

by Gel Perneation Chromatography (HLC-8120GPC by

ShimasgzshCamopaiian i analsifiame &n aiprevesd deieatad. de) .

[ Producti on Exanple P5: Production of a resin
[Prodyuciswsixarppleps2: dgpgeiomgr agesin compositiomn R serpHsing metal

cogol ﬁgmar]C Into a]four-neck flask equi pped with a
atom:GRYEHURY CoROYMEf horet er, a  droppi ng funnel and a

et R e S3RESCRTER et Wiy Busrnding Sl e fOCRRI Ay
crorp PR, 2T R T e B RE R P oo
metl’%%ﬂﬁerg;% Bt Bl NEndBAS ﬁ%ﬁéﬂ@éﬁeth}l%o?yl@?é, @d?@g%i%dre was

acryl a 5 parts of FM 7711 (product of _
heateanupabatdooC)whikbstirangs ThefrM GdAdpdrehpahibalireddf SNBHts of

Corporation), 21.7 parts of the nonomer m xture ML
metidé swathbadlste 3the pBrie ddetiing mcErateple ptts EFMgaet pafduct of

xylene, 1.2 parts of Nofmer MSD (product of NOF
ChisgpGuspandtion), 2127 papaof the olonanBX mixtute M pdessrilesd inNnBal

was added dropwi se fromthe dropping funnel over 25 6
Prodystie’ Eéﬁﬁtpdﬁ]@ﬁaﬁp Rastseef, xvignesr1. 2 oapE of Neimer MfRi(lprioghict of

0.5 t - byt
NOF gt %5 5l parte 8 AIBN, and 5 parts of AMBN was added dropwise

by use of a dropping pump over 6 hours at constant speed. After completion of

~ addition, 0.5 parts of t-butyl peroctoate and 10 parts of xylene were added

dropwise over 30 minutes, the mixture was further stirred for 1 hour and 30
minutes, then, to this was added 10.1 parts of xylene to obtain a milky resin
composition P2 comprising metal atom-containing copolymer. The solid content
was 46.1% by weight. The Gardner viscosity was +U.

" The weight-average molecular weight of the copolymer in P2 was 6,200
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peroctoate and 10 parts of xylene were added dropw se
over 30 mnutes, the mxture was further stirred for
wd2dvemsiiand 30 m nutes, then, to this was addePCTOP20042003376
WO 2004/081121 PCT/ JP2004/ 003376 parts of xylene was
obtain a pale yellow transparent resin conposition P5
conprising netal atomcontaining copolyner. The solid
content was 45.6% Db wei ght. The Gardner vi scos
wnets Wes TRl zadyriekie OnSemaeorengiHLErS TAACPC by

in P5 s 9,000 5 en P5 was anal yzed by
TOSC(?% %%%Hatéhmgw%%' ralﬁw\ggmc-mzoepc by  Tosoh

PR B A S LR
atonf—%ﬂ.?faﬁ@@@%eﬁg&@e&afgg;a"c;f“h“;“%oﬁassszr?f?a o @
oA red 128, SRS o i 03 Pel i er

dropﬁﬁrhgefruhnéf‘é‘nél3 é s?i%? WaRfchard & 85 p3 IW (EF&HI)&H@@P/%%It

eated up to 100C ile tlrrlng
metHVl sthare 59 pér$s BEXyIEn® bndat pbtts Bﬁéthgloéddlléfee andthe Pﬁ&ﬁﬁe was
of ethyl acrylate, 10 parts of FM 7721 (product of
heat€liupsto 1@D°Gowiaile stifing30Thear 4 Frapéparedtimddlie 2@ dyeirts of
of Shin-Etsu Chemcal Co., Ltd.), 28.4 parts of the 15
methyb netbacnylate,u4@5 Martdes ethyb edrylateThe plrtsdi ¢2-854-B4d prddeict
M2, 30 parts of xylene, 2.5 parts of AIBN, and 2.5
of NippendricaribBNLichy HHcdperta of fvé menomer rthuﬁQM‘sdascnbed in

constant speed. After conpletion of addition,
The preduction Exajumﬂ M1t} Beits &f éylaﬂg, 4 oagaof éloane&MSé?] éproduct

of N CrBoraians 28 hae & BN 2 Ber oo DEN Wi : o
aropyi<RY BSe A g BamriohSs F%# Sk 3k 2 né‘ftﬁf
com@%ﬂgh oF %Halt@hgé S‘égé)r% gﬁ%utgl OSo?t‘&%‘té@ﬁ%ﬁb%ts"@&y@é\@re

ner vi

addéfaea |§é/ BU&Is0 ARh@ey! Rk wegv%f fuhﬂ%r QfPrIPQJj YSPe! hbir &% 30

, 200 when P6 was an yze Per meat i on

mmL@w an@#h o@rtaphyad Bbfed 1@@?’&@&# xﬁéwe'r Rﬁ@lbtafﬁpé Wﬂ@trbgih

el uate: di net hyl f or mam d [ Production Exanpl e P7:
comprtioe PiZoronabrising esdial atonpositbinimy Epapnpr.i STy soid abnient
at om cont ai ni ng copol yner]
was 46.4% by weight. The Gardner viscosity was +R.
The weight-average molecular weight of the copolymer in P3 was 5,600
when P3 was analyzed by Gel Permeation Chromatography (HL.C-8120GPC by

Tosoh Corporation, eluate: dimethylformamide).

" [Production Example P4: Production of a resin composition P4 comprising metal

atom-containing copolymer]

Into a four-neck flask equipped with a condenser, a thermometer, a
dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol
methyl ether), 59 parts of xylene and 4 parts of ethyl acrylate, and the mixture was

heated up to 100°C while stirring. Then, a transparent mixture of 26.4 parts of
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28 WD 2004/081121 PCT/JP2004/003376 Into a four-neck
flask equi pped with a condenser, a thernoneter, a
wale@ppsngl funnel and a stirrer was charged 40 PErirR0ef003376
PGM (propyl ene glycol nethyl ether) and 31 parts of
xyl ene, and the mi xture was heated up to 100C while
stirring Then, a transparent mxture of 18 parts of
net h net hacrylate, 15 5 parts of ethyl acr%/I at e,
et mEnasyiate, AL pee sl ety Boiaiped peTbs FAd ] (pduct
par of FM 7721 roduct of Chisso Corporatlon 30
of NP0 Uriparia. okch, lrdatds of e anager cukies M1 dhscribed in

The BRodrn Exabiliie TRERaTs ohar o8 ot S e Gt Nafmer MSP e
(proghict o NP @?33%?{. aﬁﬁﬁpgc}%ﬁ\ RN 83 28 B S PERMERE we
adoqtP P oF o6 SR FobaRousir Budr € 5"“@% & @leht Shaad

Afterdéd?ﬁ’ﬂl’bgﬁn ?Yﬁ&riiﬁﬁnnﬁ) ) &% fttrtﬁ,lt Hét%ﬁi’@én(% "fbt;%?trs of xylene

Irre our’

were2EdtRd ropwhsd beeroso mnh@@s the rﬁ’&iu?é ws fupthic Blifr¥d $oroUAYur

resin conposition P7 conprisi ng met al atom cont ai ni ng
and 8O pehytee! then] ketriohiad srRiRUEIT. 8 yarts 45 xg%waowahb milkye

Gar dner Vi SCOSi ty was -T. 15 The wei ght -average
resimudrepesiton Rei gimpriding hetalogtomyemitainmdPZop@pmer.400he solid

when P7 was anal yzed by Gel Perneation Chromatography
cont¢mLWR842 820y yeightos diheCBarsineavissosite ivaat-¥v.

di net hyl formam de). [Production Exanple PS: Production

of H‘er‘é@lgli‘t'@wﬁiﬁ% np um ermlairqféhﬁ@on@h/mer in P4 was 5 500

om cont n| n 20 . Into a four-neck f
whe s anaese By M dargsetion Ghiamauseshy (HLCA ASRRAG by
stirrer &\4\@% char d 15 parts of PGV

TOS%¢8W@$§%‘ %I%gi d'"}% 59 parts of xyl ene
IProitof BRI i S etel & ??@?ﬁ%%%ﬁ%ﬁi?wﬁ PaifelSng petal

arts of nethyl nethacrylate, 15.5
aloﬁ%ﬁtéfnﬁ;& Yﬁ“e@ryl ate, 2 parts of F2-312-04 (product

Of Int®%a Mmﬂ@bk%skai@u%ed Wil a)oon%%n@é‘rr tasth@fmg%e?é?zaodf
(product of Ni ppon Unicar Co., Ltd 31.3 parts of

dropping fomneirerd riskitrer @adlbhdeser 1 @péris rmr F@n (e rieo@ycol
Exanple ML, 10 parts of xylene, 1.2 parts of Nof ner

methyBethépy; ﬁdmartaxﬁf XyEnhe 28d Wpai&(bf/dﬂﬁﬂlﬁ:tylate, and the mixture was
PCT/ JP2004/ 003376

heated up to 100°C while stirring. Then, a transparent mixture of 32.3 parts of
methyl methacrylate, 13.9 parts of ethyl acrylate, 5 parts of FM-7711 (product of

Chisso Corporation), 35 parts of FM-0711 (product of Chisso Corporation), 21.7

" parts of the monomer mixture M1 described in The Production Example M1, 10

parts of xylene, 1.2 parts of Nofmer MSD (préduct of NOF Corporation), 2.5 parts
of AIBN, and 4 parts of AMBN was added dropwise from the dropping funnel over
6 hours at constant speed. After completion of addition, 0.5 parts of t-butyl
peroctoate and 10 parts of xylene were added dropwise over 30 minutes, the

mixture was further stirred for 1 hour and 30 minutes, then, to this was added 10.1
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Corporation), 2.5 parts of AIBN, and 5.5 parts of AMBN
was added dropwi se by use of a dropping punp over 6
whownesHLl const ant speed. After conpletion of PCT/JP2004/003376

addition, 0.5 parts of t-butyl peroctoate and 10 parts

of xylene were added dropw se over 30 minutes, the

m xture was further stirred for 1 hour and 30 5

m nutes, then, to this was added 10.8 parts of xyl ene
part$ @f zsud?ae M/a@ qhtaigya p@guwllowdﬁ@waferdﬁeas qoomRRSitargs

contalnln co ne The solid content

comRE S HeSB) BpTREP G e aPoX ey TUP S8bS FPYoRES asH5.§Heby

ght - vera e .nmol ecul ar i ght of the copolyner in P8
We'dﬁgs EE fisEs! \Qeyzed by Gel Perneation

e uiﬁ?ﬁ%ﬁéfﬁav%ﬁ%ﬁeﬁééﬁﬁe'?& bRt oS 000
whefFRAEL B 06a B/ GS1 RerfAURRN A B S B E B ABEAE by

om contal'ni ng-co

Tos&ﬂ@b%@rﬁtn%}'ﬂ&ué&e%fﬂﬁ&m@ nha?}m{jggr noneter, a dropping

funnel a stirrer arged 35 parts of PGM
[Profi@étpyERNfpR W@ Proddbticrebhy regih R8MbRRGNHe Eéhb?lsfhfg metal
xyl ene, and the m xture was heated up to 100C whi
atons-tomntairigg cdpelpmed] t ransparent m xture of 18 parts of
nmet hyl nethacrylate, 45 parts of ethyl acrylate, 10
par into affoli2r&INddk dquippka with ycdvidepear, dniheanof@ter, a
Ltd. ‘) 10 parts of TM 0701 (product of Chisso
drOp@mgo@lnael ] a sfigenwaardherasd Bheartswi @M (piopylere gicol
scri bed in The Production Exanple M2, 30 parts of 20
methwﬁ ) and 51 partsoforyleneprnddhe mxﬁyﬁ@ws&emNm@éoo C
4 hours nstant speed. Afte

r W Se . over 0]
whilg Sfedina; %eafaé(&aﬁpﬁw nuxts!r%af < Paris of ity methacrylate 25
partbGEAPLER T oD PEa i Crat terS St GhudS S Prrdealiar So

partslopﬁl*';r«fl ?ﬁ@‘l %gﬁﬂé&tgg ?tgf@@ Chte& %% t(?ci/v‘@@o)a%%eépgér;tg of the
monéﬁf@%kﬁ.ﬂr@ﬂﬂf&eé‘& g e ﬁﬂd@ktl&i&ﬁ%gﬁlé:w %'Oﬂié}&_r%f

copol yner e so content was wei ght

xyle@rde%rts\dfﬂflﬁl biid 565 paMé oﬂAWIBN'\A@ktacﬁéH @f@)%wwe over, 4
nol ecul ar wei ght of the copol ynmer in P9 was 000

hourd@i 20AdiABA2. PCTisIRRPALO63 3T Sddivbe . Bﬁbam*farmjtw ed

by Gel Pernmneation Chronat ography (HLC- 8120GPC hy
peroTitestd 200 rpgrants efnkyleiaraeess adieddiodviiee oaer 8@ minutes, the
mixture was further stirred for 1 hour and 30 minutes, then, to this was added 4.6
parts of xylene to obtain a slightly cloudy resin composition P6 comprising metal

atom-containing copolymer. The solid content was 45.4% by weight. The

" Gardner viscosity was -V.

( The weight-average molecular weight of the copolymer in P6 was 7,200
when P6 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
Tosoh Corporation, eluate: dimethylformamide).

[Production Example P7: Production of a resin composition P7 comprising metal

atom-containing copolymer]
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[ Producti on Exanpl e P10: Production of a resin
conposition P10 conprising netal atom containing
weopalgrrer] 5 Into a four-neck flask equi pped RET/HP2004/003376

condenser, a thernoneter, a dropping funnel and a

stirrer was charged 120 parts of xylene and 30 parts

of n- butanol, and the m xture was heated up to 100C

while stirring. Then, a m xture of 20 parts of ethyl

acr 'W%?é?urzeefg%fﬂ&!%< AuipRed Wi pesandens el laathermemetrly es

of ryljc ,acid, 5 parts o M 7711 (these are
dronpinsiibal S0 Brstisss Wb haraRd ARpParss! FEId PeEviEne dlycol

metri\ et ghit T ferfk gl 28 8¢ pRES et ue T ne:c
SR SRR R 9t e, 15
1 P BBy 1
partéf(‘Sf BM??ﬂhfﬁrg’é{l(&QﬁrCH{ésifeﬁﬁdfaW bﬁg‘ga}é A9 (Broduct

our - neck ask equl pped wth a nser, a

of Chises MvIBbRItionR 4205 PAAL BY tHLMBAbNRA hitups M3 8&sdMbed in The
charged 100 parts of the obtained varnish, 20 parts

Produkction Exahgie 843 clicdbartedofXyiend, 2. Dbapeep ABRY dh@Xi 5l parts of
and the m xture was heated up to 120C and 2.6 g of

AMBhMwes agaeddirbpaiss mydusdof @ dsopping panfpoove? Gloours dt@onstant
obtain a resin conposition P10 conprising netal

speegt o fiftasrommetien ebaddifien 0.5 partsies t-bohyl pecarioatetanda$0 parts
50. 4% by wei ght. The Gardner viscosity was -M The

of Xy WeL added Eraryiae arvar 3Qwaigues ofhe mixtwepwas fusther stirred

or 1R Ay AP e A B Bl e 3 o
sl B0 L P Bl S B iphmer
The FPIEboRLAMES AR BASCARE TR bl dsht By

dr opHy waigrﬁmefaqwho ca%alrwv%@%\%jp% Q&?Eggﬂqeﬁn B3 \W&s 8400

PGM ( propyl ene dglyco
whePET/ W2 8R41068 BY Gel Prsrmelatioh THrbmASgBphy SHRE-8YIRIBC by

and 4 parts of ethyl acrylate, and the m xture was
Tosdie@ordraiport, @lufe Civeth@distizmidey. Then, a transparent

m xture of 32.3 parts of nethyl nethacrylate, 43.9
[Proghstios bofareplsyi8: Rrogliion ofldresin compbsEbh(PR toprisitigahetal

of Chisso Corporation), 21.7 parts of the nononer
atommgontaininagorRiv®erlbed i n The

Into a four-neck flask equipped with a condenser, a thermometer, a

dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol

‘methyl ether), 59 parts of xylene and 4 parts of ethyl acrylate, and the mixture was

heated up to 100°C while stirring.  Then, a transparent mixture of 26.4 parts of
methyl methacrylate, 15.5 parts of ethyl acrylate, 2 parts of F2-312-04 (product of
Nippon Unicar Co., Ltd.), 38 parts of F2-302-04 (product of Nippon Unicar Co.,
Ltd.), 31.3 parts of the monomer mixture M1 described in The Production

Example M1, 10 parts of xylene, 1.2 parts of Nofmer MSD (product of NOF
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5 Production Exanple M, 10 parts of xylene, 1.2 parts
of Nofnmer MSD (a- nethyl styrene diner, product of NOF
w@erposEaei on), 2.5 parts of AIBN (azobis PCT/JP2004/003376
I sobutyronitrile), and 3 parts of AMBN (azobis
nmet hyl butyronitrile) was added dropwi se fromthe
droppi ng funnel over 6 hours at constant speed. After
conmpl etion of addition, 0.5 parts of t-butyl _
Corwgggrﬂ)oaté‘eparﬁ@ ofl AIBM ard 815 RarteplcAMBN:wag agdeddiropwise by
dropw se over 30 m nutes, the mxture was further .
use 9f AR RRPING PUTIFHBYAT G REUA GRNstane speedenAftencampletiqn of
added_10. rts of xylepe t btain_a pale yell
acdfpiEp e L in Restigosls poht BReNe oy ey readid
. el cQpo r.. _The solijd nt ent was
o Sg LS e BRAnKET G vuas OFcREshifs g P Bou g0
: j = l4Ar i Ly 1
minlfEh e B RATBER B BELIDN ool 15 BRI RXTRL il
. ; . . T- .
e O P oy e oy Do Pl gontent
was 252815y Waight. Prokl Gdr@erafisddsitg sids -qomposi tion P12
conprising netal atom containing copolyner] Into a
f ouThaeeligHtlaskags) mmﬂ’ar\/w&i?hﬁoﬁh@dﬁp‘bﬁfmeran P8 was 5,600
thernmoneter, a 20 dropping funnel and a stirrer was
when g wesl ahslypadtby Gél Pamdatioo@heneatgdrapbly (HIE-89Y20GPC by
ether), 65 parts of xylene and 4 parts of ethyl
Toselt Cgrparstion reluates dimathyfermansidegat ed up to 100C whil e
stirring. Then, a transparent mxture of 32.3 parts of
[Progustian Exarmpledrsy Rioguction of aapsis compesitian Be comarisingametal
arts.of FM 071 1 (product of Chisso Corporation),
atony ¢oRaiing SORPIYENGE] rmononer mi xture ML described in The

25 IR g Lot gt
o i ERARP S P s 8 L OO B o
L8PS 3458 GEOSNS, arfinbRERL ARG up o 100°C

whil@éﬁhrmrt;onwhenﬁa Rinsparint mikutey bf P8 HAFE MfatAPdnéhaRANLR, 45
of xylene were added dropwi se over 30 mnutes, the

partaroketayezovaistd, urd hens of FR+3d@-04 @rodubatby asb@DUnicar Co.,
m nutes, then, to this was added 10.1 parts of xyl ene

Lid.)t 60 glertaiai TA-07 &N & praduch o Chimse orpotatioes; 28.4 papisfthean
P12 conprising nmetal atomcontaining 5 copolyner. The

monggler Migiore M degeribes! indbhsyPrasiughen EXﬁmp@R/tﬁqéO parts of

vi scosity was__ +V. ]
xylene, 2.5 parts of AIBN, and 5 parts of AMBN was added dropwise over 4 hours

at constant speed. After completion of addition, 0.5 parts of t-butyl peroctoate

" and 10 parts of xylene were added dropwise over 30 minutes, the mixture was

further stirred for 1 hour and 30 minutes, then, to this was added 4.6 parts of
xylene to obtain a slightly cloudy resin composition P9 comprising metal atom-
containing copolymer. The solid content was 45.6% by weight. The Gardner
viscosity was +W.

" The weight-average molecular weight of the copolymer in P9 was 6,000
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The wei ght - average nol ecul ar wei ght of the copol ynmer
in P12 was 7,600 when P12 was anal yzed by Cel
w@eeoamstizon Chr omat ogr aphy (HLC- 8120GPC by  ToRO11IJP2004/003376
Cor poration, eluate: dinethylformmde). 10
[ Producti on Exanple P13: Production of a resin
corrposi tion P13 conprising netal atomcontaini ng
olynmer] Into a four-neck flask equi pped wt
whe@éo

RIWAS @nalyzed iyrGelfRerareation Ehrepiatagrap Mr(b*l—Ca%QQGPC by
Tosgh Cyroralinargua gL agetnhImayiehe and 4 parte of ot ﬁ'y|
ProfjiciesEramplEs O BHSbET LA Sedln shpeicil Gpomplighg
metdl - Rintaffla; é’dﬁ e 0715 (produtt. of O se
dech8 Eggﬁ?ﬂeﬁw‘p&@fd‘gf?f@ﬁh HooTRRRRR, SRRl p
drodbmg%‘hneﬂar?d BakiFrer Rashg b ¥ g@f\ o%?&@‘llesérw %C?‘S%t%ﬁf n-

di mer, product of NOF Cor parts
butafbH aPd8hahiRaFs wastheMNupas 1adee dilicointing fT198n té‘ﬁnxture
droppi ng funnel over 6 holurs at constant speed. After
of 2@ pants ef ethyl aérykdeli 25 parts 0f 3-gapylhexyBfactylftet Y5 parts of acrylic
peroctoate and 10 parts of xylene were added dropw se
acidp® parts @f Vi ¢$ (theke ame produeedasy Chissbaorpstationg 35 parts of
1 hour and 30 minutes, then, to this was added 10.1
FM-@4tt ghese aig pisduced bytEhisso &opriratigr), lnod 4 pants phABN, and
resin conposition P13 conprising netal atom 25

5.5 %Fﬁ%f/mﬂﬁ vapaddad dropwisedeam the grpping unnehgvar 3dhpyrs at
consfiHHees o Alish cHOPIRANG! Atk igh “%é’n{'#ere;waalfmer stfred for 2
noursi and BYsTIR0 e o000, 1 CHE SRR L e R AR b B Gty
The G RS a8 C™ L Pr ouet i on Bxanpl 6 Pia:

Pr Omtdt@% Blr-Aefiefhdk Q@J Pé&i WnTn”aSE%é?%H”é ?Héiﬂwometer a

metal atomcontaining c ynmer I'nto a four-

dropplrsfunadiaripg dtiveF Was dh@?@’@:ﬂﬂi@@ pafts oh eidTBpRirRid va?mush 20
droppi ng funnel and a stirrer was charged 15 parts o

partPEM oyt ek ghy € @artsneftduplee hidokidandnbihe afikisrofvas
xyl ene, and the m xture was heated up to 100C while
heatsd |Lprtorﬂ@0 Crangl 2.6 g olawsieaverst dehiydrated vafilsl Sirgag tfer hours to
met hyl met hacryl ate, 25

obtain a résin composition P10 comprising metal atom-containing copolymer.
The solid content was 50.4% by weight. The Gardner viscosity was -M.

The weight-average molecular weight of the copolymer in P10 was 9,800

‘when P10 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by

Tosoh Corporation, eluate: dimethylformamide).
[Production Example P11: Production of a resin composition P11 comprising
metal atom-containing copolymer]

Into a four-neck flask equipped with a condenser, a thermometer, a

dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol
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parts of ethyl acrylate, 40 parts of X-24-8201
(product of Shin-Etsu Chemical Co., 1o Ltd.), 28.4
w@200u881a21 t he nononer m xture M2 descri bed i n A¢EIP2004/003376
Production Exanple M2, 20 parts of PGV 2.5 parts of
Al BN, and 1 part of AMBN was added dropw se fromthe
droppi ng funnel over 4 hours at constant speed. After
conpl etion of addition, 0.5 parts of t-butyl _
metind eifoerd®% parie ol Bylpas esddf pays ehethikaerylaielidng thedpixiure was
over 30 m nut e%, the mxture was further stirred for 1
heaigg P tnH0E® whilershiings, TheBna tiansparent mixiuerigkd?. 8 rarts of
rts,of xylene to pbtain a le yellow t r ent
metindyehegafrie: 9.9 ER @RI ALY A, Hbran A MY dPrRdust of
. o\ The-saol i d ntent was 45. 2% by wei.ght. -The
ChigBr o o2 7 e I Mo mftura fuF YgdSidrbin T
At ' 4 : was
Prodfe B Famp S REGHIE br lebe ool AN 180 crc
T O i Sy
ety e AR SRR SAER Gl aton) 2Bt oONBR&Bbis
isobCBFONEIE), @RSk BPANMEN tazoFRS RletRHINNR FRINR]) Wat9added
copolynmer] Into a four-neck flask equi pped with a
dropwisesl fofeihe moﬁbﬁigfmﬁﬁélewer@ halire iR co@staHN§R e N Afeer
stirrer was charged 35 parts of PGM (propyl ene glycol
competioatdiydddéiome 0)5 parts éflt-patyt serottoayd end,10gsultd dfexylene were
m xture was heated up to 100C while stirring. Then, a
added dropyise ovenB® minetesf theBmipduresvas furtiehgtirred for 1 hour and 30
. nmethacrylate, 15 parts of ethyl acrylate, 50 parts of
minutep.4hgnotp thisr wasiadded 18k pas §{Xﬂﬁ@w@ gbtagba palayeNgw
2004/ 081121 PCT/,J.PZ%O4/ 003376 Ltd.l), 42.5 parts of
transRRESHbIRSHLFORPREiPR P CRssRTSIRR AStAl AtAE-ERaldlg eppolymer.

The SARTRbfteit e By Sohiotielait op s G o Cressiy dls 1)
6L R e G o PERApeifin P11 w00

wheR¥190)/98bRaRREd 1Y) BaP&niatioh! GRSMRESaphidAEE-8120GPC by
ﬁ @? 3 s’ further

ropw se ov nmnutes, the nmixture _

Tos6H Cofsstafion, élué‘l@ﬂﬂin@é’tﬂy%’rmdﬁﬂ@lé?.e_& then, to this was
added 5.5 parts of xylene to obtain a pale yellow
[Protingiitspaxanpler R$2:rProdopitsi bi 9nedid Toapmeitiop P2 6Bi@lising
atom contal ni ng copolyner: The solid content was

metal tavedontaieinghtapolymeerGar dner vi scosity was +R The
wei ght - aver age nol ecul ar wei ght of the copolynmer in
P15ni@8 fouraneck faskemipradwilas eondepsed afheGabmeter, a

Per meat i on Chr gnmat ogr aphy (HLC- 8120GPC by
dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol

methy! ether), 65 parts of xylene and 4 parts of ethyl acrylate, and the mixture was

" heated up to 100°C while stirring.  Then, a transparent mixture of 32.3 parts of

methyl methacrylate, 33.9 parts of ethyl acrylate, 20 parts of FM-0711 (product of
Chisso Corporation), 21.7 parts of the monomer mixture M1 described in The
Production Example M1, 10 parts of xylene, 1.2 parts of Nofmer MSD (a-
methylstyrene dimer, product of NOF Corporation), 2.5 parts of AIBN, and 2 parts

of AMBN was added dropwise from the dropping funnel over 6 hours at constant

32



10

15

20

25

Tosoh Corporation, eluate: dinethylformam de).
[ Producti on Exanpl e P16: Production of a resin
W@ ovposiiei on P16 conprising netal atom contai PCT@P2004/003376
copolynmer] Into a four-neck flask equi pped with a
condenser, a thernoneter, a 15 dropping funnel and a
stirrer was charged 15 parts of PGM (propyl ene glyco
et her), parts of xylene and 4 parts of ethyl

Spe% r ?/Kféﬁrézomratl@rh ef ﬁﬁi@dtlgm . aparis i ttdwityl peroctoa@@nhi 0 parts
of xR yeraeas Ajamise oval 40 FAPVESoinaumiHreus fltiher syged
for 1ikrartad fdeseneh. Rt o peRo A0 LPEREr wdens o etain a
palef}égg\n %%pgf@rﬁ@%%@o %,Q%asrfg ne?ri% W%’%{%ﬁ‘ﬁ@eﬁ Iz|=%<$/r|nfac:rglawtaining
o BT RS B ool it ves

+V'funne| over 6 hours at const ant speed After
conpletion of addition, 0.5 parts of t-butyl

perped aaightve Rldilarafeiyhi yRsktad e
over 30 m nut egéébi he m xatl ureelévvagﬂﬁe\rl&ﬁg'r stlﬁr@d?\%é?%m

whef @1 2lwao anaigndd By (Bél@érﬁ%atrbhE(Ihrotr@tcb@ﬂa@h?@HL@dQEZDGPC by
10.8 parts of xylene to obtain a pale ye
Tosah ﬁnsmmamn elestendimoethpiortrizomid®).6 conpri si ng net al
atom contai ni n copol ynmer. The solid content was
[Prodigction byarpliedgh %3 Prieduckoriioiea resis comipogitisas® 1360mprising
2004/ 081121 PCT/ JP2004/ 003376 M The wei ght - aver age
met%rat%moaralwérggqﬁpodﬁm%e copol yner in P16 was 6, 400

L o K A S AP T RS
dropgb“@?ﬁﬁﬁr'o?ﬁoga B weR gLt PaRs Rt T Cdprabisng olveol
metiﬁ%@lgr?%%é?@&& aﬁ&gfgdéﬂg%f]ethﬂt cr?i%eo "% r{ﬁgimxture was

equi pped vvlt a condenser

heatg%‘aéﬁbnig)oﬁérmﬂe Sitfng. SThés, tr&ﬁ er) &rRAf @%ﬁuﬂéoﬂo?‘é ?%a?tfs of

(propyl ene glyco met hy art
methyy hiieacipidite 139 partefof ety lacﬁyréml 4 Dartanst Ftr\hu@?"m >rbr=troﬁaot of
was 1o heated up to 100C whil'e stirring. The
Chisto dnsparztion), HiXT peds of Zlménpardrsniafurs mit Eméorlbed in The
net hacryl ate, 25.5 parts of ethyl acrylate, 30 parts
Productich Example Vi, dduzartsodf xylénmydr2 parts af Nedmer M3D Yq-
31.3 parts of the nononmer m xture ML described in The
methylstyrene dimer, product of NOF Corporation), 2.5 parts of AIBN, and 0.8

parts of AMBN was added dropwise from the dropping funnel over 6 hours at

constant speed. After completion of addition, 0.5 parts of t-butyl peroctoate and

" 10 parts of xylene were added dropwise over 30 minutes, the mixture was further

stirred for 1 hour and 30 minutes, then, to this was added 10.1 parts of xylene to
obtain a pale yellow transparent resin composition P13 comprising metal atom-
containing copolymer. The solid content was 45.1% by weight. The Gardner
viscosity was +U.

" The weight-average molecular weight of the copolymer in P13 was 8,800
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Production Exanple ML, 10 parts of xylene, 1.5 parts
of Nofnmer MSD (a- nethyl styrene diner, product of NOF
w@oooposHei on), 2.5 parts of AIBN, and 2.5 15 pe€T/$P2064/003376
AMEN was added dropw se fromthe dropping funnel over
6 hours at constant speed. After conpletion of
addition, 0.5 parts of t-butyl peroctoate and 10
eFIﬂH of xy‘ene wer e added _dro&vvi se over 30 m nutes,
whepifel Hvas @nelvred ivpehizermaatian Glromsmtoarambiyr(Hica8320GPC by
m nutes, .t he 0 thi s added 10.8 parts of xylene
Tos?'@)r&uo(%?rgit'ﬂn’a&ﬂa{ee%?%%W%m rent resin conposition
: ising.netal  at.om 20 contai ni ng. copol ynmer.. The
IProbafydi? EBAnBIA P 1 8e Be B " ReF g compsd sk g fomprising
[ S/ I ght - aver age nol ecul ar wei ght
met%'@?ﬁi%%@‘?fﬂé%omﬁﬁ@? was 6,900 when P17 was

nalritg StolinEBl 1£50 GEabho W LERHARBLEP Y et G B0 EC

by Tosoh Corporati uat e: for mam

drofdpii@rlteiel and BcttRl &R1dhar§e99 B%r&%fcﬁGﬂo@@)ﬂ?r@ glycol

conposition P18 conprising ne atom ¢ .
metin etheriant S1rpartsiof gusna el thbasiktupe Waaneshtsl iup @ 100°C
condenser, a thernoneter, a 36 WO 2004/081121
whil@&Tirrinig2 0 04t a Izmisperarit phiriyiré ohnelpaasbf mathiyr methathdate, 25
charged 15 parts of PGM (propyl ene glycol nethyl
partgpheiny| agylate,r4&parts o Ke2vde820 (gropact of StindEtbyIChemical Co.,
acrylate, and the mxture was heated up to 100C while
Ltd.)s 2814 pards offfhernoromeamixare M2 desaribed infTheé?rpdpatiers of
net h thacrylate, 10.5 parts of ethyl acrylate, 20
ExafBQh @H%?erté PléMpr?o’ijB%&fS et ABNsrangs b peprgioidBNowgs added
20 rts,of FM.07Q1 r oduct, of i Ssq Corporation),
dropsEbsEing PR R ser 2hdiire AbCRRSIaRL TS AT e
.0R:Exa \ ts. of xylene . 5 rts
com A RH Bl BB T el o SO DR FioBls 2o iBincts G Biise were
' akt ik .
A B ReD e i sty BuRen v, Ehof it 30
inl1s!Ithe! todRRSYAhd ( $bbh 9 LidwPn
e o e e Toneryo pas STABAP b S pid el

transpdrenieresley conolsiiort! Pa BVdcBSprBied meBsl ibmddttainiitfcopolymer.
m xture was further stirred for 1 hour and 30 m nutes,

The shléhcontent was 45286 addeidhl.0. BhoGatsnafvisodsineydory.
obtain a pale yellow transparent resin conposition
P18l eweidhéiengraas: mbletutamvesightofitha gopolyoierie P 14Thes 8,200
solid content was 45. 6% by wei ght. The Gardner

wher PJdosas §n@\l,5§ed by Gel Permeation Chromatography (HL.C-8120GPC by

Tosoh Corporation, eluate: dimethylformamide).

[Production Example P15: Production of a resin composition P15 comprising

“metal atom-containing copolymer]

‘ Into a four-neck flask equipped with a condenser, a thermometer, a
dropping funnel and a stirrer was charged 35 parts of PGM (propylene glycol
methyl ether) and 41 parts of xylene, and the mixture was heated Ljp to 100°C
while stirring.  Then, a transparent mixture of 18 parts of methyl methacrylate, 15

parts of ethyl acrylate, 50 parts of X-24-8201 (product of Shin-Etsu Chemical Co.,
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15 The wei ght-average nol ecul ar wei ght of the

copol ynmer in P18 was 7,000 when P18 was anal yzed by
w@i04@grieeat i on Chr omat ogr aphy (HLC 8120GPC byPCTaE2064/003376

Corporation, eluate: dinethylformam de). [Production

Exanpl e P19: Production of a resin conposition P19

conprising netal atomcontaining copolyner] 20 Into a

Lt} A 5Bt o ';haeirﬁoﬁ%‘sﬁﬁﬁ%u%M%eﬁeéfa?s%‘é;”@?r{ﬁeré‘rmﬁa%on

h d.1 P
N i e L R R

0 . Lo T
drorfidk ifat Be' dobRbnu e el RyTod B angat %‘eeteiog”sﬁﬁ%{rfé“
: I I F2- -

comflet8hY GERRLK. BifoaroPeblig SebeilZd gl it glapere
oS g iRt Lol PRAEH 00 SRS i i o
intes, AP Sune sece o PP SR gy
transtIén0RSiRdorREdsil 612 0A 4/ AFTEIng Ardaltdtem-céhtaintey é%:d?{/mer;

t-butyl peroctoate and 10 parts of xylene were added

The doligpaostenbwass 45009 byuwveight.t HEnerGdreimer wWesosity idierR.
stirred for 1 hour and 30 mnutes, then, to this was
addbe weihi@vesagst mpldostar weigbbofithe coppbimenielF1Gwas 7,200

transparent resin conposition P19 conprising netal
when,Fd o Wah easlyzad by dprl| atign Grogwitograpby { BhC-§#20GPC by

5,3% by,.wei ght. The Gardner viscosity was +T. The
Tosﬁkpgmqrév%m,a‘%ﬂ%atﬁbﬂ@&IMFOFW@@H?).of the copol yner in
R19. 7, 70 vhen P19 anal yzed by. Per neat i on
ProfigiE e 16 Bdbitanice Born EEeRstisnoressoaRnSng
L1 e (i f [{@ljﬂ de). [Production Exanple P20:
met%rao u%qngér{ obh%clpro@fsi h‘conposition P20 conprising 10
met|al G R R i r -
fl asko ggﬂﬁpeé fﬁnés?h&g" onde%lg%r(%orlgé bﬁ%’?f?fo’@n‘gﬁg?&%ge . a
dropgin@rhA8l dntha elirrdPiad chiatdddd 5 Wafts v
P (glgl (propyl ene glycol rreq hyl ‘gt%hgr), (%qu'gfﬁ’ S Fﬁ&ly@él
methyy btvee), &3 attpall tyderas and hxﬁarmwétay@cr@afé, taRg tAb XhildiLPe was
was heated up to 100C while stirring. Then, a
heaied apdpa0EAC wiiiket stirenof Piterd, paehspartnt diioet dHA6.4 paris of
net hacryl ate, 35.5 parts of ethyl acrylate, 20 parts
methyt metisasrylgde, (352 @ads obethyNepptaie URD parts ©f F-254-04)(product of
. 31.3,garts of the nmononmer m xture ML described in The
Nippon Unicar Co., Ltd.), 31.3 parts of the monomer mixture M1 described in The

Production Example M1, 10 parts of xylene, 1.5 parts of Nofmer MSD (a-
methylistyrene dimer, product of NOF Corporation), 2.5 parts of AIBN, and 4 parts

" of AMBN was added dropwise from the dropping funnel over 6 hours at constant

speed. After completion of addition, 0.5 parts of t-butyl peroctoate and 10 parts
of xylene were added dropwise over 30 minutes, the mixture was further stirred
for 1 hour and 30 minutes, then, to this was added 10.8 parts of xylene to obtain a
pale yellow transparent resin composition P16 comprising metal atom-containing

copolymer. The solid content was 45.8% by weight. The Gardner viscosity was
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Production Exanple ML, 10 parts of xylene, 1.5 parts

of Nofiner MSU (a- nethyl styrene diner, product of NOF
w@oooposHei on), 2.5 parts of AIBN, and 5.5 parPGI/aif2004/003376

AMBN was added dropwi se fromthe dropping funnel over

6 hours at 20 constant speed. After conpletion of

addition, 0.5 parts of t-butyl peroctoate and 10

parts of xylene were added dropwi se over 30 ni nutes,
W.the mixture was further stirred for 1 hour and 30

m nutes, .then, to this was added 10.8 parts of_xyl ene

to BpMaightavyssage MAleaiiar waigBbel bacopelimerdp s ves 6if00
whel gitePee anaheRdy el Reipiis iomataely dHLE 6 185PC by
Tosdh B alonlOHEE Bl aBEE0 e P20 was o
Pro ot K st ) T P i P et FB s SERh o Lt FoRbASIRG

metSIASBLB S RinES nedi met hyl f or mam de) . [ Production
Exanpl e P21!nggr%%ﬁﬁ?ieﬂn of a resin conposition P21]

| ntjptda foutne@chadd aqlipSstvRReCcoMdehsar, PIMARS Rieter? a
thernoneter, a dropping funnel and a stirrer was

droppiray fgedellandg arstisrep ivas@Aar g 05 parte @IPGM (prépyididiyiycol
ether) and 50 parts of xylene, and the m xture was

methyd athet), |9 partd 6OXy|ehe bad <t parts ofgethyihatylate, taraintipanietire was
m xture of 42,1 parts of nmethyl nethacrylate, 37.9

heatgd pstocf008Chyhileastiingt e Theo, piransparenEmixtugiof Pt .daharts of
of Chisso Corporation), 30 parts of xylene, 11.9

methy mathagry st 255 partsOf ethligensatensd nestsrasthg b4 1y (errduct of

oA R S R ke RN e
ST TR e
e o O ) AR
partdSUANVRINIWAS ad@eﬂ%r@ﬁmsteh%}n the dt@ipﬁn@%r@ 868r 8 hburs at

in conposition

parts of xylene to obtain a m!| re

constaht-spklea. splfted ceMpleativh srRidftionl 0% byrt¥eF 8blityl pBRctoate and
Gardner 15 viscosity was +J. fhe wei ght-avérage

10 pemi$ e€wylane weirgddet drbpwizepmley BrminuidX thadsxi@rd Q@s further
_ Wwhen P21 was anal yzed by Gel Perneation Chronatography
stirrgoHoC 6120 @G HY minlge s heoy fodhist was added A0 parts of xylene to
di met hyl f or mam de). .
obtain a pale yellow transparent resin composition P17 comprising metal atom-
containing copolymer. The solid content was 45.3% by weight. The Gardner
viscosity was -T.

The weight-average molecular weight of the copolymer in P17 was 6,900
when P17 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
Tosoh Corporation, eluate: dimethylformamide).

[Production Example P18: Production of a resin composition P18 comprising
metal atom-containing copolymer]

"Into a four-neck flask equipped with a condenser, a thermometer, a
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[ Producti on Exanpl e P22: Production of a resin

conposition P22] 20 Into a four-neck flask equi pped
waowadoh/osiieondenser, a thernoneter, a droppi ng PCTaEi004/003376

and a stirrer was charged 15 parts of PGM (propyl ene

glycol nethyl ether) and 70 parts of xylene, and the

m xture was heated up to 110C while stirring. Then, a

oo R e S tiom e Ui bemmies
e 508 S SR 8160 i s v
nea BBl A, i, 198 WapEebeap i oP o LR o
et SATREBE R 1 DR ) s 00871 1 Pt o

ChisBE ¢ HB3RABHY ORBBA s b Pwﬁoﬁﬁs’q&ea&é{%@iﬂg&&boﬁp&gﬂgﬁ), al 3

constant speed. After conpletion of addition, )
part®af the mbndmeHmiktuRs VPCESBeand THe Mmatlistioh Exx M1, 10
wer e added dropwi se over 30 mnutes, the mxture was
partd of xylene st.bpaeld of Nofineh MSD A6 SBy IBtyTeheimeR §todli& of NOF
this was added 5.1 parts of xylene to obtain a
Corparaticryal énpantsesi AlBN grus2 5 partsRE2AMBNIWas saldied dropivisatfrom
was 45.5% by wei ght. The Gardner viscosity was +E. The
the quepping-faneelayer foiaralciconstaghspeasd. t ftarmeotpletion bhaddition,
P22 was 8, 600 when P22 was anal yzed by Gel Perneation
0.5 rafisopfdtiyRangctoatecand 160 gadsmf Xy?rlaﬁwer@awcwmnwlse over

30 P ChedRIGHTE S biTha: SHl5B4IRN oW SASTIGiaRy e to tis
was ZRE8) B PRACH BYiPhOTo BB AT valth Bnomatest Fosn
come B P 8 TSI thedar b ot R TR b
Contgﬁla\k%jéig@% %yW&ghﬁgg ir'maeaiGéHl‘fég%cogﬁ‘? saym xture  of

O parts of éethy e, 25 parts of 2-éthyl hexyl

acryhaivei hl—'év@ﬁh"gesm@feo@ﬂdrwéightlé:f tA€ Icdpofthdtah S| @as 7,000
FM 0711 (these are produced by Chisso Corporation),
wherid 8lwamaanalypéd By Bl WRessneated ChromeatsgrabhptHLBe8120GPC by
droppi ng funnel over 3 hours at constant speed. After
Tosatoaptperaiion, elusddiitisdnylfarmeamidzl. ur e was furt her
stirred for 2 hours, and a varnish was obtained. The
[Prodygiion RempRlatP 1S raduaiprhy’ avssihcomppeaitioadt theemprising
ali cosit}/_was +B. 20 And into a four-neck flask
metal giRprentalning cRPelRIhser, a thernoneter, a

Into a four-neck flask equipped with a condenser, a thermometer, a

dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol

~ methyl ether) and 61 parts of xylene, and the mixture was heated up to 100°C

yvhile stirring.  Then, a transparent mixture of 18 parts of methyl methacrylate, 35
parts of ethyl acrylate, 30 parts of F2-302-01 (product of Nippon Unicar Co., Ltd.),
28.4 parts of the monomer mixture M2 described in The Production Example M2,

20 parts of PGM, 2.5 parts of AIBN, and 2 parts of AMBN was added dropwise

from the dropping funnel over 4 hours at constant speed.  After completion of

37



10

15

20

25

droppi ng funnel and a stirrer was charged 100 parts of

t he obtai ned varnish, 20 parts of naphthenic acid and
wQ@2pangd2of copper hydroxi de, and the m xture BBJIP2004/003376

heated up to 120C and 2.6 g of water was dehydrated

while stirring for 2 hours to obtain a resin

conposition P23 conprising netal atom containing

adaif8R Y s &3 @E@g@?@,&a&% e 1 éwg’anéé‘r’gﬁ%}ﬁ"g%rgez i
aosflsf B0 itk Do AR SRR Uibeafired oo Bk & s,

S AR el BRSSO A
tran%&ér@ﬁﬂ%ir?@or@%f@&ﬁ P%At:onggr‘%‘?ﬁwe% é%f)maccfrﬁém{hqqcopolymer

onposi tion onpr at om con

The SORELHARAL WaBUE SufiSoRAEK ThOB G ARSI #T.

condenser, a t her norret er’, oppi ng fu

st i Thewe %eﬁholl&uw\m oRf oﬁﬁw&ebrg/ﬁs@ﬁﬁ@@ Mé@'? 700

nmet hyl et er) parts of xylene and 4 parts of

whea & wae analyded by GébRarmeatien CreahtogHaphy HQ@QSWDGIBC by
pres

stirring. Then, a transparent m xture o 3 parts of

TOSQ’rECnmoramnna&imqtbadmetﬁﬁfcﬁmmmde) of ethyl acrylate,
parts of the nonomer m xture ML described in The

[PFOW@UIJ%EX&THPB(%Z\Q)I% oNuctiarnofaresin sbmppsition, P20 Gorbprising
arts of Nofmer MSD (a-nethyl styrene di ner, product of
met BSOPAIBINOPPOYINET parts of Al BN, and 4 parts of

N Tagiet fupd s °Eht@2$sr%gﬁg5¢”%s;#rgaﬁ';er?zef
oo o P Sl e
e B, SO0 B8 S A ech B s v

heat¥y P8 100° Q%Iﬁle"‘stﬁ‘rl n% eTHE | DWah @é’réﬁ%ﬁ@&rer (952@4 parts of

conmposition P24 risi ng met al” at om cont al ni

methyb pelthaeylatd 1855 Qbﬁg of efHye @bry\lﬁé 29 %oﬁ%s Ry F- W-@ﬁt pro-EhLE:t of

Gardner viscosity was -S.” The wel ght -average nol ecu ar

NippoaildiicaroCot héd.§; Glod pars of theP2dnoarer tnigklPe MhassEised@SThe
anal yzed by Gel Perneation Chromat ography (HLC-8120GPC

Prodygtion2 &xaogihiVdor foreatsi ainy @iy dt e pads weMojhEohSin de) .

[ Production Exanpl e P25: Production of a resin
metha/tﬁtwaﬁtdlr@ﬁr mzedlé@irqi NQF feprpaistion), 2. 5 wedsmf AilBNngnd 5.5
parts 01’0 /gi{/l}éﬂewgs added dropwise from the dropping funnel over 6 hours at
constant speed. After completion of addition, 0.5 parts of t-butyl peroctoate and

10 parts of xylene were added dropwise over 30 minutes, the mixture was further

~ stirred for 1 hour and 30 minutes, then, to this was added 10.8 parts of xylene to

pbtain a pale yellow transparent resin composition P20 comprising metal atom-
containing copolymer. The solid content was 45.6% by weight. The Gardner
viscosity was +W.

The weight-average molecular weight of the copolymer in P20 was 6,000

when P20 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
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Into a four-neck flask equi pped with a condenser, a

thernmoneter, a dropping funnel and a stirrer was
w@bmnged215 parts of PGM (propyl ene gl ycol 25reiEilegd4/003376

ether) and 61 parts of xylene, and the m xture was

heated up to 100C while stirring. Then, a transparent

m xture of 15.6 parts of nethyl nethacrylate, 40

arts of X-24-8201 (product of Shin-Etsu Chem cal Co.,
Tosph Goyporgsion, glyate; dghethyiiormamige).2004/ 081121

IProBHATL EXGHPIE A B RRCIIROp Ay 8 ORGSO S par t 5 of
2 r BTl AE 4P Wi o deaRBr e msingmetsr &
crorfit hrfiB1 afi 3 fiPiel e et 5 dRPSC b B uan ayeol
ety Rt B S e, 2rRith ity rg ks i B T o
whilé, gtirrmgt. e, eqlla%sg's}ér@ww@ P25 ANbaf LS Mﬁmﬁﬁ%@ém,

5 conprising net atom contai ning copo
37 .o9surtsofcstRy ety laBs 2039 SFVET BNt (prddict GRICHIYo Corporation),
viscosity was +K. The wei ght -average nol ecul ar wei ght

30 paftstaiayleopoll ¥ 19partsioffREGMIBsp &HHEONofbfeViISD ([RMmelBsstyrene
anal yzed by CGel Perneation Chronmatography (HLC 8120GPC
dimesy protibst bf IBOFpGogidratinon)el Saparts ofi ANy \drfdor parts d€) AMBN was
[ Production Exanpl e P26: Production of a resin
addegparnpsyise EeMPhe] droppingfunaeiroves Bkhdura ek cegsiapbspted. t MAfter
condenser, a thernoneter, a droppi funnel and a

Comglﬁ“PP&f agdiiopn 8rayearts of tpt%i-FtVISOQfPCtIrD@E#p I@Eg dp\nasteeofgiviens were
acde oY aEem S iaNs Pe Hbbe s KrGer iR forrhbaur and 30
min &SRB, Bbis s J68ed s Gards BN S PRlal & mitey s
comBpsifh 823 Thieg g ccBlerk et PBRURILR) TheGerifbsS

viscdsiy@ddylstyrene dinmer, product of NOF Corporation),
2.%/ parts of AIBN, and 2 parts of AMBN was 20 added
dr ofivé geidhteiveldye MoreRiatavdighnel the \@pofnEuh PAtwas 9,400
constant speed. After conpletion of addition, 0.5
whemp&2tisvad atalynty by [l Retroattoatthrdthepegrephe {HKEZLSITOGPC by
were added dropw se over 30 mnutes, the m xture was
TosghuCorparatan, raleatef dimethylfarmaarideBO  mi nutes, then, to
this was added 10.1 parts of xylene to obtain a
[Proqdyciieggarxasnilerfeg: Produsiinsefita msirgemprrisiondt32] cont ent

was 44.8% b | ght. The Gardner
S1nto a oﬁr-%ec\ﬂeﬂa%k equipped with a condenser, a thermometer, a

dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol

" methyl ether) and 70 parts of xylene, and the mixture was heated up to 110°C

while stirring.  Then, a transparent mixture of 42.1 parts of methyl methacrylate,
17.9 parts of ethyl acrylate, 10 parts of FM-7711 (product of Chisso Corporation),
30 parts of FM-0711 (product of Chisso Corporation), 10 parts of xylene, 11.9
parts of PGM, 3 parts of Nofmer MSD (a-methylstyrene dimer, product of NOF
Corporation), 2.5 parts of AIBN, and 7 parts of AMBN was added dropwise from
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25 viscosity was +E. The wei ght-average nol ecul ar
wei ght of the copolyner in P26 was 6,200 when P26 was
waeakpgael by Gel Perneation Chromatography (HEBI20GRG3376
by 42 WD 2004/081121 PCT/ JP2004/ 003376 Tosoh _
Cor poration, eluate: dinethylformanide). [ Producti on
Exarrpl e P27: Production of a resin conposition P27]
f our - necléf ask, equi pped with a condenser,
thec’ |R

"B AG fuTe! over d?%ﬁ.ahsorﬁﬂg teﬁ‘Pe(ﬁ‘i’d Atgricompletiersof addition,
0.5 bty BEbhGaR 5T T R Sk W e aodest dramitee over
5 R0 A BT
. 7
was 886é§ ngsg %%%5}; é?l%w'tﬁg)’stani'g tl%g{skéreg{t rgypqugmp o nyﬁ

The Q@IId Sortbnfkk 45. @A%r:\h%gﬂf N@fé‘@é@@ oifty gﬂgﬂ rene

di mer, product rporation | BN,

andrH® WelptbserigeMBN LR IRSgRCHIHe %gqu}'h%geeg‘%@\&%s 600

dr oppi ng funnel over 6 hours at const

wherc BEfiveds amalpteddyiGal mrm@aﬁor@a)ﬁrém@tograbw X’ILILC 8120GPC by
peroctoate and 10 parts of xylene were added dropw se

Tosabveorpeatinm eleste: divetinylidrmamide)s further stirred for 1
hour and 30 m nutes, then, to this was added 10.1

PTOM'Q@ Exfamgle 178: t(Rrodbetisinofza tesimserapesition @3 comprising
nposition P27. The solid content was 44. 4% by
meth@ %Ontai@n@rs?@p@a/mﬁfbr viscosity was +C. The

P FARA RTESK iRl i pes A GO derser, dBpiamRisi: 2 on
dmpﬁﬁé??@*eq%r"?ée? Koreloras 6#58%39 Thedts E%ﬁéf‘gﬁﬂ RO g
i AP W T
of 20%&?@&"& | LPPLRNT 5(;3@ f‘éféﬁ'@/‘ %gr éa‘jl5ﬁéﬁg10£§cryhc

cont ent (A) by” wel cont en

acid, e gt s)ofaxiwomhééé E@b;br@déeedlﬁ \&Rngé@éb%gr/%% apd i, part

PCT/ JP2004/ Table 1 Mononer m xture
of AIBN was added dropwise from the dropping funnel over 3 hours at constant

speed. After completion of addition, the mixture was further stirred for 2 hours,
and 2 varnish was obtained. The solid content was 39.4% by weight. The
Gardner viscosity was +B.

And into a four-neck flask equipped with a condenser, a thermometer, a

dropping funnel and a stirrer was charged 100 parts of the obtained varnish, 20

 parts of naphthenic acid and 7 parts of copper hydroxide, and the mixture was

heated up to 120°C and 2.6 g of water was dehydrated while stirring for 2 hours to
obtain a resin composition P23 comprising metal atom-containing copolymer.
The solid content was 50.8% by weight. The Gardner viscosity was +E.

The weight-average molecular weight of the copolymer in P23 was 9,200

when P23 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by

40



10

15

20

25

Met hyl nethacrylate 0.35 0.35 0.375 0.25 Acrylic acid
0.35 0.35 0.375 0.25 Zinc oxide 0.5 0.5 0.5 0.5
W@hangsngl anount Water 0.27 (nolar ratio) Ver setT/tP2aei/@3376
0.3 0.5 deic acid 0.133 Pro ionic acid 0.078 Acetic
acid 0.039 Content in matal - Xylene - - 17.2
cont ai ni ng nonomer Propyl ene glycol 49.3 36.1 39.6
Tosga Carpdralian eiueieo cmaipy KomsgTce).cont ent (% by of ght)
Progiofas i 222k e bhen SLar b ngeauout (Bg) 2t LaL o
et SRS OP Y L Lhe Production
arols o Ak kPl o IR B Bt
cony ) 7 18y Biol R G8H: 00 EA yool
U 2R AEROMNOTEIR ot S, g el v
heatédaip 10 100°CNvhildstirriNgM TaknNa Wahsp&Peht fhixture of\ 8VBNbRs of
methyl methacrylate, 53.9 parts of ethyl acrylate, 21.7 parts of the monomer
mixture M1 described in The Production Example M1, 10 parts of xylene, 1.2
parts of Nofmer MSD (a-methylstyrene dimer, product of NOF Corporation), 2.5
parts of AIBN, and 4 parts of AMBN was added dropwise from the dropping funnel
over 6 hours at constant speed.  After completion of addition, 0.5 parts of t-butyl
peroctoate and 10 parts of xylene were added dropwise over 30 minutes, the
mixture was further stirred for 1 hour and 30 minutes, then, to this was added 10.1
parts of xylene to obtain a pale yellow transparent resin composition P24
comprising metal atom-containing copolymer. The solid content was 45.6% by
weight. The Gardner viscosity was -S.
The weight-average molecular weight of the copolymer in P24 was 6,600
when P24 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
Tosoh Corporation, eluate: dimethylformamide).

[Production Example P25: Production of a resin composition P25 comprising

" metal atom-containing copolymer]

Into a four-neck flask equipped with a condenser, a thermometer, a
dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol
methyl ether) and 61 parts of xylene, and the mixture was heated up to 100°C
while stirring.  Then, a transparent mixture of 15.6 parts of methyl methacrylate,

40 parts of X-24-8201 (product of Shin-Etsu Chemical Co., Ltd.), 32.3 parts of the
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monprerghistuse-g# descianadtin e BroducbandxanaleiNi 38 parts.of EGM,
1.5 féart%n RP/I A%l\'&ﬁléléaajl' d@lal'drtoipw%‘slé rlo'mLtJEelalFo;la_g_ing ]‘unLnLeI Y)valr XV hgu(r?s at
constant speed. After completion of addition, 0.5 .parts of t-butyl peroctoate and
10 parts of xylene were added dropwise over 30 minutes, the mixture was further
stirred for 1 hour and 30 minutes, then, to this was added 3.1 parts of xylene to
obtain a pale yellow transparent resin composition P25 comprising metal atom-
containing copolymer. The solid content was 44.8% by weight. The Gardner
viscosity was +K.

The weight-average molecular weight of the copolymer in P25 was 9,000
when P25 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
Tosoh Corporation, eluate: dimethylformamide).

[Production Example P26: Production of a resin composition P26]

Into & four-neck flask equipped with a condenser, a thermometer, a
dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol
methyl ether) and 65 parts of xylene, and the mixture was heated up to 100°C
while stirring.  Then, a transparent mixture of 42.1 parts of methyl methacrylate,
37.9 parts of ethyl acrylate, 20 parts of FM-0711 (product of Chisso Corporation),
10 parts of xylene, 11.9 parts of PGM, 1.2 parts of Nofmer MSD (a-methylstyrene
dimer, product of NOF Corporation), 2.5 parts of AIBN, and 2 parts of AMBN was
added dropwise from the dropping funnel over 6 hours at constant speed. After

completion of addition, 0.5 parts of t-butyl peroctoate and 10 parts of xylene were

" added dropwise over 30 minutes, the mixture was further stirred for 1 hour and 30

minutes, then, to this was added 10.1 parts of xylene to obtain a transparent resin
composition P26.  The solid content was 44.8% by weight. The Gardner
viscosity was +E.

The weight-average molecular weight of the copolymer in P26 was 6,200

when P26 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
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Into a four-neck flask equipped with a condenser, a thermometer, a
dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol
methyl ether) and 65 parts of xylene, and the mixture was heated up to 100°C
while stirring.  Then, a transparent mixture of 42.1 parts of methyl methécrylate,
17.9 parts of ethyl acrylate, 40 parts of FM-0711 (product of Chisso Corporation),
10 parts of xylene, 11.9 parts of PGM, 1.2 parts of Nofmer MSD (a-methylstyrene
dimer, product of NOF Corporation), 2.5 parts of AIBN, and 0.8 parts of AMBN
was added dropwise from the dropping funnel over 6 hours at constant speed.
After completion of addition, 0.5 parts of t-butyl peroctoate and 10 parts of xylene
were added dropwise over 30 minutes, the mixture was further stirred for 1 hour
and 30 minutes, then, to this was added 10.1 parts of xylene to obtain a
transparent resin composition P27. The solid content was 44.4% by weight.
The Gardner viscosity was +C.

The weight-average molecular weight of the copolymer in P27 was 6,600
when P27 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by

Tosoh Corporation, eluate: dimethylformamide).

The charging amount (molar ratio) of raw materials for the monomer
mixtures M1-M4 in the Production Examples M1-M4, the volatile substance

content (% by weight), the metal atom content (% by weight), and the solid

© content (% by weight) are shown in Table 1.
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(r) (r) (r) r (r) (r) ~r (r) (r) O cli 74 C) r MLO
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A N N C 14 cg MénBnd mixfire M1 M2 M3 M4
Methyl methacrylate 0.35 0.35 | 0.375 | 0.25
Acrylic acid 0.35 0.35 | 0.375 | 0.25
Zinc oxide 0.5 0.5 0.5 0.5
Charging amount Water 0.27
(molar ratio) Versatic acid 0.3 0.5
Oleic acid 0.133
Propionic acid 0.078
Acetic acid 0.039
Content in matal~ |Xylene = - 17.2 -
containing monomer |Propylene glycol
dissolved mixture  |methyl ether 49.3 36.1 33.6 36.8
(% by weight) Metal 13.3 14.2 9.6 12.5
Solid content (% by weight) 44.8 59.6 39.7 59.8

The charging amount (molar ratio) of raw materials for the resin
composition comprising metal atom-containing copolymer in the Production
Examples P1-P9, P11-P20, P24, and P25, the charging amount (molar ratio) of
raw materials for the resin composition in the Production Examples P21, P22,
P26, and P27, the Gardner viscosity, and the solid content (% by weight) are

shown in Table 2.
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m=3,

q =0,

each of k and p
" =0,

3. F2-312-04 (produced by
In the formula (I1),
represents 2 or 3 (nolar

10,
ratio is 5:5),

S

q
31

Lta.):

r

1=10,
and p'

CH3,

Co.

10. F2-312-01 (produced by N ppon Unicar
In the formula (I1),

R22

n
each of k'

R11-

Ltd.):

10,

F2-354-04 (produced by N ppon Unicar Co.,

the formula (1),
R6=CHS3,
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AMBN: Azobi s met hyl butyronitrile. Nofmer MSD (produced
by NOF Corporation): a -nethylstyrene diner. 10 Using

W0 b@4akaee- nenti oned resin conpositions Pl-P20PCT/he2004/003376
antifouling paint conpositions of the present
i nvention (Exanples 1-24) were fornul ated. The
conponents of the Exanples were shown in Table 3.

N tAI 0, using the above- nentioned resin conpositions

(No ﬁfl P27, the antifouling paint conpositions of

R R o LA BNl B0 g
oS8 Yoy 100N G811 T 0N 903970,

Fmaﬁgg%}odd&eg % Chisbo M drisbratiol):Gh the ornfdi&(3; 166, G mSs,
0=3, R'- R°*=CHj, n=65.

F2-354-04 (produced by Nippon Unicar Co., Ltd.): In the formula (1), 1=10, g=10,
each of k and p represents 2 or 3 (molar ratio is 5:5), m=3, 0=3, R'- R®=CHj,
n=10.

F2-312-01 (produced by Nippon Unicar Co., Ltd.): In the formula (ll), I'=0, g'=0,
m'=3, 0'=3, R""- R¥=CHj, r=3, s=3.

F2-312-04 (produced by Nippon Unicar Co., Ltd.): In the formula (ll), I'=10,
q'=10, each of k' and p' represents 2 or 3 (molar ratio is 5:5), m'=3, 0'=3, R""-
R*=CHj, r=3, s=3.

FM-0711 (produced by Chisso Corporation): In the formula (lIl), v=0, R¥'-
R*=CHs, w=3, x=10.

X-24-8201 (produced by Shin-Etsu Chemical Co., Ltd.): In the formula ({l1), v=0,
RY- R*®=CHs, w=3, x=25.

FM-0721 (produced by Chisso Corporation): In the formula (Ill), v=0, R*'-
R*=CHs, w=3, x=65.

F2-254-04 (produced by Nippon Unicar Co., Ltd.): In the formula (lll), v=10, u
represents 2 or 3 (molar ratio is 5:5) R*'- R*=CHs;, w=3, x=10.

F2-254-14 (produced by Nippon Unicar Co., Ltd.): In the formula (1lI), v=4, u

represents 2 or 3 (molar ratio is 5:5) R*'- R*=CHs, w=3, x=10.

TM-0701 (produced by Chisso Corporation): In the formula (IV), v'=0, w'=3, R%'-
R**=CHs.
F2-302-01 (produced by Nippon Unicar Co., Ltd.): In the formula (IV), v'=0,

w'=3, R*'=CHs;, each of R%-R% represents Rss (y=3, R®-R®=CHj).
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WO bifo£as11p( O - OOOrrrrrrrrr - NNNNNNNN a PCT/JP2004/003376
aaaaaaaaaaaaaaaaaaaaaaaaaa ) C) c mN d) O-. NO
ca.0EIlI-" 0OaoY.ym UODX 49 WO 2004/081121

PCT/ JP2004/ 003376 ( Not es) CR;jQO: Pr oduced4t1Jy. | shi hara
PRt Enpeke GRS Thadn neiite g ass0. u
, .cal Ltsda_, ti- in
e e B 8 Rt R s g pai e

MRS 988 15t hen subj ect ed to a coating _
consunption test, an antifouling test, and a peeling

EAeBthyl Bciyhfe. fol | owi ng ways.

2-MTA: 2-methoxyethyl acrylate.

St: Styrene. |

AIBN: Azobis isobutyronitrile.

AMBN: Azobis methylbutyronitrile.

Nofmer MSD (produced by NOF Corporation): « -methylstyrene dimer.

Using the above-mentioned resin compositions P1-P20, the antifouling

paint compositions of the present invention (Examples 1-24) were formulated.
The components of the Examples were shown in Table 3.  Also, using the above-
mentioned resin compositions P21-P27, the antifouling paint compositions of

Comparative Examples 1-9 were formulated. The components of the

Comparative Examples were shown in Table 3.
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Table 3

Resin

compositions

CR-90 (parts)
OK-412 (parts)
Disparlon 4200 (parts)
Xylene (parts)
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10 Scratches in 1 cmsquare which reached to the base

were nmade in the coating at 2 nmm spaci ngs to nmake 25
wauwangliboxes, and after sticking cell ophane PEpP&EP2004/003376

thereover and peeling it off at one stroke, the

peeling condition of each of the test plates was

eval uat ed based on the nunber of squares which

emai ned wi thout peeling. 15 The condition was
(No{eég?esent ed by O when there was no peeling of the

T oo B SR SrlwJEEshT i&?‘-@lﬁ%ﬁa?dﬂséx”%ﬂﬁ
OCPLE PiefuER BE Dol Al FucRifibely one square

Dtm;g:égén 4008 P%Hlia%bgdeyemmét%%ﬁﬁﬁf&taﬁduw Atﬂ@&&gié@%ﬁggat.

fromlto 1 I'Tngs of the squaré boxes;

t heTRE ol FReMRsnd EMREG MBSk compbS ot d 6k ubjected
oXxes.

from13 to 25 peelings of the square

264198 ‘) )
o s Ea I ALCOPREIER Ud ) Bl i )

following wags~, rrN CM CT" ,. _. 0CDC) 1U(c)a 0Co0000 O C) 000
XX rrTOCO M OCOCCROOcor 0000OTO 0 @

(1) CHatibg Consurvplidh TesM C) O O COr-NCo M OO0 rr-CO CC N

OLO - 00O f6 OM'IS)Ln O0(c) X dO~ OO0 O (c)(c) >

Lf ) Eerlootthezamifouling paint ompositiots-wap applietfoa a hard vinyl
chlo?igg %Sactza (o%)509gu0y2\l(ttr%ig<r?esl\é)(r]nvn?%)o)étair? ardry coating whose thickness
is 240um. The coated plate was set to a rotary drum placed in seawater. The
drum was continued rotating at a peripheral speed of 15 knots, and the thickness
of the consumed coating on the plate was measured every six months for 24
months. The resulis are shown in Table 4.
(2) Antifouling Test

Each of the antifouling paint compositions was applied on a sandblasted

and antirust-coated steel plate to obiain a test plate having & dry coating whose
thickness is 240um. The test plate was kept stationarily immersed in seawater in
Hiroshima Bay, Hiroshima Prefecture, for 24 months, and the area (%) of the plate

encrusted with extraneous matter was examined every six months. The result is

shown in Table 4.

(3) Peeling Test

' Each of the antifouling paint compositions of Examples 1-24 and
Comparative Examples 1-9 was applied on the following bases (1) and (2) to
obtain test plates 1 and 2 having the dry coating whose thickness is 120um. The
each of the test plate 2 was coated with the same composition used for preparing

the base (2).
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X 11*1 1, 1-=) Ci I 1 NOOOECUCN
woR@IOS1AA 000 X (O X LfF?2 1 11 I rr
Q O 004co N 000 0O(c)(c) r 0000 O 00
~0 CG,01r cl 000 Qc)O 0O OCO?(r)Q(c

Vv r T
r co N

o —
[eoNoNe)

co OW0O0 00O (c)(c) I Ncor eCDE

)
Bas&@é?& @HE%? 09\%'6%%@2/% %? %Ffﬁr ust EO@?@&% (r) caooo@) I\/[l( m
Bas%ghﬁ%co %ﬂ% %1 \é\{nl}lﬁo%%%‘gtjr%s% t@ (:%()amples 1-24 and
ne A GER E6N68) 3 B FERGHALE) e o
coating whose thickness was 120um was prepared. The plate was immersed in
sterilized and filtered seawater for three months and then dried at room
temperature for one week to obtain a Base (2).

The test plates 1 and 2 were immersed in sterilized and filtered seawater
for six months and then dried at room temperature for one week, and peeling
conditions of them were examined. The results were shown in Table 4.

Scratches in 1 cm square which reached to the base were made in the
coating at 2 mm spacings to make 25 square boxes, and after sticking cellophane
tape thereover and peeling it off at one stroke, the peeling condition of each of the
test plates was evaluated based on the number of squares which remained
without peeling.

The condition was represented by © when there was no peeling of the
square box and no partial peeling at the edge of the square box, the condition was
represented by O when there was no pesling of the square box and there were
some partial peelings at the edges of some square boxes, the condition was
represented by A when there were from 1 to 12 peelings of the square boxes,
and the condition was represented by x when there were from 13 to 25 peelings

of the square boxes.
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- UU- al- UWU- 0.. 52 WD 2004/081121
PCT/ JP2004/ 003376 In the case of the antifouling
w@2oapsiaonposi ti ons of Conparative Exanpl es 1-BCHMRROV®3I376
usi ng non-netal atom.containi.ng copol ynmer obtai ned by
pol ynerizing silicon-containing polynerizabl e nononer
such as P21, P22, P26 and P27, self polishing effect
were not shown in the coating consunption test, and
bot N B¥e ¢ase of thaEntitauling paim compositignesif Siorppaadive ifxamples
wer oor. In the, case of the Conparative Exanples 5
1-3 agﬂﬁg Pé@gm%fﬂ?ﬁg%i&tt%ncwa'n'r&ﬁﬁﬂqlﬁnwgow@trmd by polymerizing
silcB B Ang ST A 6 U REr T e A bria2, Taand P27, Sef
- Lf j Rer \ poor. t hough 0 el f
polifby stk PRl KT Ro8ke8 N Sp s fandotn of the
-E%nn AL ' i.p conposition P23
antlo ga ﬁg t%%agﬁ%g@bgﬁoé?%§%9§¥%?§°ga|t of organic acid
{6 1 ) e _ . vina: i ah. aci ’
andl B R Ot EaAmel S B i Cofpddlid ps
compPiBirirhaia aebridcoRedidifg dopbliendr ot IBRAREY b &rizing silicon-
n?gnt ailning M4 which \;\ﬁgs ot%)hg}(\ién only conponemﬁﬁg%f' t%eg
contairiiag polynierizablompabytiee theadntoulPRsrepertPids sdorttheudrd
| ong-termself polishing stability and the antifouling
somerseiipdlishingreffapbeas dhowront rast, the each of the
antifouling paint conpositions of Exanples 1-9 and
11- ivthegtasg aftiee Comparativg Examptess4 Bsingrestmpomposition P23
copol ymer prepared by polynerizing nononer mxtures
obtairpmhby sdsigomer metaliiswall sihcrgania geisdpryneiicorxspataining resin

mononer _.and, silicon-gontai ni.ng_pol yneri zabl e nononmer
haviggidhiagii Vel prd e g‘f@mﬂﬁaﬂ\@eﬁ%@eﬁs BUFiNgHERl composition
and,excel.l ent adhesi on z;(glg_ recoatin

P2sgoale FAPBER ol FRVEM FoSle 5tk i ves e
ALe. f

only SN P e oo b BB bfbrfr, A% e

IongCEt%gﬁoﬁ%ilftddHthnﬁ‘E{‘aBiE@ a@%fmif&m&g%bgéggg@g?ﬁ%wn of

mpl e "10 using t resin conpositio r'i si ng

Coppi stfkraseih@icBed dpyhaaeiifolRy phinfebRlbositieRE df Ex@mples 1-9
copol ymer 25 prepared by polynerizing a nononer

and rifixt2inging dngp réséih Bgmplokitions-FEiGRBaioMpTind ebyaemisE abdred by
nmononer having two (neth)acryl end groups showed an

polymeciairigemonomet iiduréngompfisiop rhebal atdnoegnizening gobfmerizable
time even if a pigment is added to the 53

monomer and silicon-containing polymerizable monomer showed an excellent

long-term self polishing effect, and excellent adhesion and recoating properties to

a substrate. The each of them also showed an excellent antifouling effect for a

~ long period of time even if a pigment is added to the composition. And the

antifouling paint composition of Example 10 using the resin composition P10
comprising copolymer obtained by addition of metal atoms to a copolymer
prepared by polymerizing a monomer mixture comprising silicon-containing
polymerizable monomer having two (meth)acryl end groups showed an excellent

antifouling effect for a long period of time even if a pigment is added to the
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WO 2004/ 081121 PCT/ JP2004/ 003376 conposition, an
excel lent long-termself polishing effect, and an
wexwelsant adhesi on property to a substrate. PemIrzae/003376
each of the antifouling paint conpositions of Exanples
13-24 using the resin conpositions P11-P20 conpri sing
copol yner prepared by 5 polynerizing nononmer m xtures
risin al . at om cont ai nj ol ynmeri zabl e
ooy Rbr SR sPrle I8 IRe S reish iR e Ao eapeliantins
and Cu and silicon-containing
adh%%b@ﬁe%%‘%g% %@%%tﬁ%? showed an excellent antifouling
ef f ARl thebash bPtHe AbAthdhaiht ' | f1d.
added to the conpositi ond,)é%ln %E?ﬁgﬁéé Pg%gé'?] r m?é?f"
usingahé $éin goRipoRftionsaMH -RRO WERIrsHY cASbIRHBES]
property to pl; substrate. .Es.g?ci gﬁ yé,&%ﬂg eét:‘%ég?d tbKe
polyenerizingunbngmeainikture® 6popiisingthetal a@ﬁ%@h@niﬂig?oﬁ@m erizable
and 22-24 using the resin conpositions P16, 7,” and
MonPEEr dewing wongnsadprtgergroypserat wetdat@ak wersdtad fvm Mg, Zn,
nonomer m xtures conprising silicon-containing
and S 3nebsilicemrentainiogree!ynerizal euonetree shstvedadruexcellent
showed _an excellent recoating property to a substrate.
antifeylinggffRst fons Iogsppericmhe ime evep ifn pigsmentiisadded oo the
rel.@t es to arP ag{ﬂi foul i Tg% pai nt. cortr_lposi tion having an
CompRNLPTA SxRIenblanorgmarsed qolisling £flesh anskan sxcelfent i e
i f ntifouling —substance is nof , contained in
adh%{‘,% BEOd’eﬁQJ.gﬁgS%#@&%a FSroalih % BRACH PHiher FRfTeYing paipt
' \ ndi.fi cat.ions and.
com e SR, e, AT 2R R PTG he 55 FRbuithttions P16
P17, drithP20cohdpRishHePY .%g;% i p},ﬁlﬁ{ f P Emi
under st oogﬁlﬁgibo %‘%‘)ﬁﬁ%p?h g%%%é pé t eﬁlg%égoﬁggﬁé} mixtures
comgiligihgsilicbheohmigiRbi I BNzt ﬁfcﬁ’f’c%é’qq? ' ’
as specifically dgsldgﬂsi, bed herein. 25 T%@E%M@ﬁﬁe&ﬁﬂﬁﬁture
shovied) frasecellemt Jequaniegpropéeynto appbigalsl ons JP 2003-
069916, JP 2003-087957, JP 2004-002078 and JP
2004- 002079 filed in the Japanese Patent O fice on
March 14, 2003, March 27,2003, January 7, 2004 and 54
W0 IndastrialpAnplicapiity JP2004/ 003376 January 7, 2004, the

entire contents of which of each are hereby
i nddeprieaeaiinegntion relates to an aniifouling paint composition having

an excellent antifouling effect for a long period of time even if an antifouling
substance is not contained in it, and having an excellent adhesion property to a
substrate.

Obviously, numerous modifications and variations of the present invention

~ are possible in light of the above teachings. It is therefore to be understood that

yvithin the scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.

This application is based on Japanese patent applications JP 2003-
069916, JP 2003-087957, JP 2004-002078 and JP 2004-002079 filed in the
Japanese Patent Office on March 14, 2003, March 27,2003,January 7, 2004 and
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reference. 55 WD 2004/081121 PCT/ JP2004/ 003376 CLAI M5

1. An antifouling paint conposition conprising a
weopelgrrer obtai ned by pol ymerizing a nonomer POI/XR2004003376

conprising silicon-containing polynerizable 5 nononer

(a) having two (neth)acryl end groups, wherein said

copol yner contains a bival ent netal aton1 2. The

i ai.nt co n. accor to claim1l
JanGal 7, 204 el Shiyfe capiteng Rfawglﬁ?r f(eéff‘ &%@@hm@rwated by
refeldieef O 1 owi ng fornula (1)

QM)QNHQMHM -CnH2m (- Si R2R3- O ) n- Si RAR5
10 C(r)H20-(-O CpH2p-)qg-O CO- C(R6)=CH2 (I) wherein
each of Rl and R6 independently represent a hydrogen
atomor a nethyl group; each of k and p represents an
integer of 2 to 5; each of | and g represents O to
50; each of mand o represents an integer of 2 to 5; n
represents 3 to 80; each of R2, R3, R4, and R5
i ndependently represent an al kyl group, an al koxy 15
group, a phenyl group, a substituted phenyl group, a
phenoxy group, or a substituted phenoxy group. 3. The
antifouling paint conmposition according to claiml,
wherein nononer (a) is nononer (a2) represented by
the following fornmula (I1):
CH2=C(R11)-CO- O (Ck' H2k' - O ) 1" -Cm H2m - Si (- (- CSi
R12R13-)r 20
OSi R14R15R16) 2- OSi (- (- OSi R17R18-) SOSi R19R20R21
)2-Co, H2(r)'- (-O0p,H2p'-)q' -O CO C(R22)=CH2 (I1)
wherein each of Rl11 and R22 independently represent a
hydrogen atom or a nethyl group; each of k' and p’
represents an integer of 2 to 5; each of |I' and ¢
represents 0 to 50; each of m and o' represents an
integer of 2 to 5; each of r and 25 s represents 0 to
20; each of R12, R13, R14, R15, R16, R17 R18 R19, R20
and R21 independently represent an al kyl group. 4.
The antifouling paint conposition as in any one of
clains 1, 2, or 3, 56 WD 2004/081121
PCT/ JP2004/ 003376
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wherei n an anount of nononer (a) in the nonomner

mxture is within the range of 0.1 to 30% by wei ght,
wapa4asiianount of the bivalent netal atomin tPET/JP2004/003376

copolymer is within the range of 1 to 25% by wei ght.

5. The antifouling paint conposition as in any one of

clains 1-3, wherein 5 the copolyner is obtained by

pol ymeri zi ng the nnnoneagikgg re further conprising

silicon-containing poly e nononer (b) having

one (neth)acryl end group. 6. The antifouling paint

conposition according to claim5, wherein nononer (b)

]? 8 ?PnL : gﬁ %Pflﬁ‘u‘ﬂ Ag ;1_3619& ]cl)rﬁpeo%ﬁ%%eggn?griskmg tahc%pfo?)lnlwg%k?’[gined by

PSR 1o VGHEE SAT Y b S it ole
onek e 8% I nEn e A SRS Uheraf s BTGt

; V represents

contdinsa bivabent mepalegemt s 3 to 80; each of R42, R43 R44
R45, and R46 i ndependently represent an 15 al kyl

gr dlp, Thaaatifionkng gaiotipompopitien)dccardmtPto dapyls inerigd

phenyl group, a phenoxy group, or a substituted
MON@MEn oS grangmer7(as Mtepresenteo bl ithg fellwwihg esrimes (ihi on
Q%gto claim5, wherein nononer (b) conprises

%?@%C PLQ-Ept@dbriy-GyHihe SIRAR @i hGiRtRIUI a

géﬁ?ﬂéﬁ"%@q(@cﬁ%ﬂﬂfwz- oW H2w - Si ({KDSi R52R53R5
wheré?rﬁ%%@?)f gaﬁ@?ﬁﬁg]gq%%g&%tegq %hgégg%ggltgg{ (gmg?r{ethyl
grou?;;eiﬁpéﬁiﬁﬁ'% 'Fti rgﬂtéeé&aﬁ’vgﬁége%gﬁsf@géegﬁ (r%}tle %!;qg %qrésents
o 80 T SO B R 100
eachtd? FPOR3eRt harief R%epgﬁaenty%p&%é%’?\dal ’ %é%p,%ﬂlalkoxy

i ndependently represent a roup

oy g iy OB A W

represents an integer

substitutrshenereaxyl grougpr esent an al kyl group). 8. The
pai nt conposition as in any one of clains

antifoulin

5 & dhe ﬁifmmﬂgmmmrmmimadmﬂm@/taaﬁ@ﬁm WhET=g N

t he unt of the silicon-containing polynerizable
MONGIRRFIdPe FS (RN (84 sepigisentashby: tha falleiving foohyleefil)zabl e

no ' noner_m xture is within
e kM. d8.d e en -)lr—Cmszmy-Si(-(-OSiR12Rm‘- -
OSiR™R"°R"®),-08i(«(-OSIR""R"-)s-OSiR"*R*°R2"),-C oy Hao -
(-0-CypHap-)q-0-CO-C(R?)=CH, ()

~ wherein each of R"! and R% independently represent a hydrogen atom or a

methyl group; each of k' and p’ represents an integer of 2 to 5, each of I' and ¢
represents O to 50; each of m’ and o’ represents an integer of 2 to 5; each of r and
s represents 0 to 20; each of R'?, R'%, R™ R'®, R"® R, R'® R'® R% gnd R*
independently represent an alkyl group.

"4.  The antifouling paint composition as in any one of claims 1,2, or 3,
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the range of | to 60% by weight. 9. The antifouling

pai nt conposition as in any one of clains 1-3, wherein
w®G2@algiieopol yner is obtained by pol yneri zi ng PEEJIP2004/003376

nmononmer m xture further conprising netal

atom cont ai ni ng pol yneri zabl e nononer (c) having

bi valent netal at om 10. The antifouling paint

h 0Siti orgﬁgccor di n &o claim9, wherein nononer (c)
whelgly B Ema Tdakimie PNaiRE AKETS i withiodhé ramge of

0.1 tﬁgsfloa) E}Q@t ot:]ngﬁ natn%rﬂlau% c%ﬁbé %Eg{%ezn%%gtgrg%?n@r{ th(eccczpolymer
o REAGIR AT T ) L e
(V)S V""ﬁﬁ'\féﬂtlfgaﬂneiﬁgﬁﬁggﬂéﬁs%oﬁé%gﬁ 2 oﬁgﬁ c%u ‘P%t Wherein

gr oup, repres
e SRR PrRCY EF Pobuiang BX) ABfofer M EhERTter

comising shiog-canennAg Wméﬁﬂa%‘lé‘ﬁ%n%er i Mgﬁﬁg & %nbth)acryl

nmononer m xture conprising silicon c
end gmolupner i zabl e nononmer (b) havi ng one (et h) acryl end
group, and netal atomcontaining polynerizable
noifonelthe atijfoling pajnt eemposition batedirgy t@UcﬂémﬁB dwhéﬁénﬁ‘g
nmetal 20 atom selected from My, Zn, and Cu. .
MongIRer (R ommyisesimenaroents) temasartedyithg fdaub)vﬂhglf@anidaa (ny:

nonomer. (bl
o GRS G OHE Mo DowChbiek TR AR P10 ).
O_%% £C0 O (CuH2u- O ) " - CWH2W ( - Si R42R43- O ) x-
A 46 (I111) 25 V\,heﬁ“&n R4l represents a

wher R OSEPISRESN b Ehpeding By rbos S@féég?&gmns

mteg%ﬂgﬂ ?&&%ev Eﬁ:ﬁe@ig n@g)'&a Hrﬁﬂ%ﬂt@%ﬂﬁﬂ O%?r pggﬁgg;m an

S T S I Py

alkyl grougp anaalkaiyesrowy, SpARY! Roup, £ Y08 HLIEEH AEQP&%, & ng

group. 13. The antifoul1ng paint composi't
phenoxy giaaipiod & subktuediphenoxy group.

7. The antifouling paint composition according to claim 5, wherein
monomer (b) comprises monomer (b,) represented by the following formula (1V):

CHz=C(R®")-CO-O~(CyHay-0-)y-CuHaw-Si(-OSIRZRTR), (IV)
wherein R®' represents a hydrogen atom or a methyl group; u’ represents an

integer of 2 to 5; V' represents 0 to 50; w’ represents an integer of 2 to 5; each of

" R%, R®, and R* represents an alkyl group, R (which represents —(-0-SiR%®R%-

)-OSIR*R*R* wherein y represents an integer of 0 to 20: each of R*® R R%
R*,and R* independently represent an alkyl group), and R®' (which represents -
R®2-(-0C,H4),~OR® wherein y’ represents an integer of 1 to 20; each of R® and
R* independently represent an alkyl group).

'8. The antifouling paint composition as in any one of claims 5 or B,
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nmonomer (b) conprises nononer (b2) represented by the
followwng formula (1V): 5
wWERR§R21) - CO- O (Cu' H2u' - O ) y' - QW H2W - Si (- OSPREDIRBBRID3I376
4)3 (1'V) wherein R51 represents a hydrogen atomor a
met hyl group; u' represents an integer of 2 to 5; V'
represents O to 50; W represents an integer of 2 to
and R54 independently represent

whe(rﬁngﬁ%gg\mo&n& Qg%e@ﬁym@ﬁlm%p@gmlgable monomer (a) and the
ity S PR T RO 1 b v B SRS
e o e ooty Y e et e

|r ﬁgg S: i ée %pﬁ@uﬁn@%?gg{énghﬁ L%Q%Os laf%&ggneoéfdfﬁg%ﬁe? de, erein
sand%@bbfy%érh@%bpa?héﬂ bff gﬂ%‘?éﬁén‘i’é‘ﬂﬁsmhﬂo% | i oﬁ.ré’ Etﬁfrga'mnﬁ .

12, wherein an anount

com ﬂi;m étapBiom-69

l\/3\/| t hlgﬁﬁt he r angemg;mqg Fg%féﬁoézztgg%mi?nE%Pgﬁdq ﬁ%%’%}]
metadfatorhe netal at om contai ni ng pol yneri zabl e nmononer

(cl) is within the range of 1 to 50% by weight. 15.

Thel@nt Theahiifoglingpaint compositibh @iecomido €lakn of whkfbiAs

11-12, wherein said copolyner is obtal ned by
mongmey h@rqomwrgsetsmammmm kimds taf meorfamérs eele26d from metal

rising netal atom containing polynerizabl e nononer

aton’t- contaping eelymesigable mﬁéomﬁbK¢1&)hﬁw@gf’twnmmsau(r‘a)ed groups and

tﬁ?_%f}c& il%{ CO 0-M R72 V\hereln R71 represents a
me BFER ?'Gﬂwwyf%efh%ﬁ rncg}%m&f (calTepprsestad by ki fatiowing
form3fa @j; and R72 represents an organic acid residue or

an al'cohol residue. 25 16. The antifouling paint

(T S L C GO Bht e ni ng pol yrrer 1 zable
Wherggﬂ;ﬂelpggszﬁhéﬁﬁo XHPS% H@t%fr{ o?é?ﬁ@tﬁ%@lﬁé ioi%e%eﬁegt%yig, Zn,

CYRrOR% reBidkszh loPd %R t hi
. the rangegof Zédlgg}g to 8%%%%%@6(?%\%%%&?@'% F@é‘y ai In?

cortdosiAr amtifagloey pbmgccbmpﬁélﬁbﬁbéﬁ}prl‘é/l?@@beélS}%er%E'Rélﬁed by
of the nmetal atom containing polynerizable nbnone

pOlym@m;Ing@dﬂ@ih@”nafen‘amurmcmpnemganmong:m@émn@rp;@@hbﬁ&au@
nmononer (c2) in the nononer mxture is within the

MOoNQrReGE) beving s mmsihyacii ¢id group, and metal atom- contamlng

polymerizable monomer (c;) having two unsaturated groups and having metal
atom selected from Mg, Zn, and Cu.

12. The antifouling paint composition according to claim 11, wherein

monomer (b) comprises monomer (by) represented by the following formula (lll):

1

CH2=C(R*)-CO-0~(CyHzu-0-)-CuHay~(-SIRZRS-0-),-

SiIR¥R*®R* (1 |

wherein R¥ represents a hydrogen atom or a methyl group; u represents an
integer of 2 to 5; v represents 0 to 50; w represents an integer of 2 to 5; x

represents 3 to 80; each of R% R*, R* R*, and R* independently represent an
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18. A nmethod of preventing attachnment of marine

organi sm and/or seaweed onto a surface conprising:
wappkpsngl t he antifoul ing paint conposition of PCTIR0E003376

1 or 11 to a surface in need thereof. 60

alkyl group, an alkoxy group, a phenyl group, a substituted phenyl group, a
phenoxy group, or a substituted phenoxy group.

13.  The antifouling paint composition according to claim 11, wherein
monomer (b) comprises monomer (by) represented by the following formula (IV):

CH2=C(R®')-CO-0~(CyHy-0-)y-CyHay-Si(-OSIRPRTR), (IV)
wherein R*' represents a hydrogen atom or a methyl group: U’ represents an
integer of 2 to 5; v’ represents 0 to 50; W’ represents an integer of 2 to 5; each of
R®%, R%, and R> independently represent an alkyl group, R®S (which represents —
(-0-SIR*R®"-),-OSIR®¥R**R* wherein y represents an integer of 0 to 20; each of
R*, R¥, R®, R* and R® independently represent an alkyl group), and R®! (which
represents 'Rsz'(-002H4)y"‘OR63 wherein y’ represents an integer of 1 to 20; each
of R% and R® independently represent an alky! group).

14.  The antifouling paint composition as in any one of claims 11 or 12,
wherein an amount of the silicon-containing polymerizable monomer (b) in the
monomer mixture is within the range of 1 to 60% by weight, and an amount of the
metal atom-containing polymerizable monomer (¢1) is within the range of 1 to 50%
by weight.

15, The antifouling paint composition in any one of claims 11-12,
wherein said copolymer is obtained by polymerizing the monomer mixture further
comprising metal atom-containing polymerizable monomer (c2) represented by the
following formula (V):

CHz=C(R™)-CO-O-M-R™? (V)
wherein R" represents a hydrogen atom or a methyl group; M represents Mg, Zn,
or Cu; and R™ represents an organic acid residue or an alcohol residue.

16.  The antifouling paint composition according to claim 15, in which the
ratio (mol) of the metal atom-containing polymerizable monomer (c1) and the

metal atom-containing polymerizable monomer (c,) in the monomer mixture
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((c2)/(c1)) is within the range of 20/80 to 80/20.

17. The antifouling paint composition according to claim 15,wherein the
amount of the metal atom-containing polymerizable monomer (cq) and the metal
atom-containing polymerizable monomer (c,) in the monomer mixture is within the

range of 1 to 50% by weight.

18. A method of preventing attachment of marine organism and/or
seaweed onto a surface comprising: applying the antifouling paint composition of

claims 1 or 11 to a surface in need thereof.
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