10

15

20

25

DESCRI PTI ON  ANTI FOULI NG PAI NT COVPOSI TION 5
Techni cal Field The present invention relates to an
antifouling paint conposition, and to a copol yner
which is suitable for an ingredient of it. Mre
particularly, it relates to an antifouling paint
conposition for a coating which is capabl e of
inhibiting attachnment and accunul ati on of marine
organi sns and seaweeds on seawater 10 structures,
fishing nets, and ship F@ﬁf Background Art
Ceneral ly, subnerged pQ |5ﬂg§g?Nships and mari ne
structures are provided with antifouling coating for
t he purpose of preventing corrosion or the 15 drop of

crui sing speedaRTIFGULING RPAINIUEOMPOSHI@Nt achnment  of
mar i ne organi snms such as barnacl es, teredos, and

al gae. Such antifouling coating is also applied to
fishing nets used for cultivation to prevent fatal
condileEpcalFieldsh and shelIfish due to the attachnent

Subs tIREEeART I FRAE AFadh of foffeli i dRtircBtien fha oa

co‘g? t'é?gvm%?ﬂ OB For £ mgfaa,eﬁft V\ﬁﬁt Mered 18y, &t rdidk o

€ substance I n seawater. |S|ntegrat|ng

arf antifowlingidamtlconpositioh farg coxting ivﬂ'hﬂg;sa:apable of inhibiting
conposition is inmersed in seawater for a |ong period

atigehmientand accumulationofsodrineaprgenismspnddwanepds| obrseawater
n roportio non elutlng conponent is
Str“ﬁg'\r%%\g'ég'"ﬂrﬁ‘qtq’!@”gég bRJOMShd at the same time the

surface of the coating beconmes uneven, consequently,
there is 25 a tendency of |arge reduction in an effect

of pBakRdbuRgArdhesi on of organisns such as marine

organisns and the like. In the case of hydrol ysis-type

ant i Gamerally, syanerged pheicos af shigs snd hearinei sirugiusesiare y

di ssol ved away to renew the surface (self 1 pol,shing
previded withiaptifogling seatingifer thetnureras gfprevanting segosipn or Hte

o SR bnest R 80 b0 T B R HL b ot
su‘:gl;égéﬁgﬁa}r}%él E?ngé"%nﬁﬁldge RRIR \Lpifouding ESatirg) i§ ikodpliad
to fishing nets used for cultivation to prevent fatal condition of fish and shelifish
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 sutface (self
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antifouling substance to keep the above-nentioned
property. Therefore, 5 antifouling paint which can
show the property even if it contains | ess or none of
the antifouling substance is under investigation. For
exanpl e, JP-A-62-57464 and JP- A-62-84168 descri be

hydr ol ysi s-type antifouling paints using a copol yner
havi ng netal -containing groups at the end of its side
chains. JP-A-11-35877 and JP-A-2002-012630 descri be

S P OB A L
SRR 1 SR A Y RIGETErin 1) LAY o

THiB-typebof2ilitdliing paint, rhdo.evan téridsLtbicafitahfii mairFQ QALY Of s
usi ng reactive curabl e(crosslinkabl e) i cone rubber
apifay morsubgtasice ite bmp mﬁlabosﬂmerﬂlnaed pripertyav Therefore,

il &@s&w' SheRL5h ER R o e
h
th%%gﬂ"h?%u? oxan %"g&@éﬂgﬁ s?\élenghal nto form a

coat iFRg ehQM Jp-
the pol ymFWFﬁrﬁg‘:&Eﬁ% ﬁgijggﬁve?%gg?escn pA FQEISIs-type

arpiﬁthgqxarﬂsﬂsmmamlymrmaﬂmgmal-mmamh@grﬁms at the end of
ysil oxane structure and a netallic salt of specific

"%?Ja%ﬁh%lns aciRrAgt bdpsiiand &kﬁ@ﬁ%ﬂfmdﬁw@e e@&p@lm@lng

h tif ff
yER PR BPRBs i oMl d Eibabiaietots AYohRe, paTiBysRg & metal-

Cdrﬁaiﬁflﬁ?gﬁ/?ﬁéhz%ﬁfe rhaﬁorggi dricPuh | H&OBW nvs' ng

al ni ng mer's escr

JP- AJ@ZAS?MB@PJP&AG&-%Q@ IP-A8-7ach7] aﬁéaﬁYA-mzé?
25 A-2002- 012630 nentioned above to contain a | arge

daggeibe aniifouling paintetmpasitions gusmbreaetmemrahie(mnsahm@bmg
nt i fo%qr ef f.ect suff|C|entI% is difficult for
siliqope Lk (ﬁg’ma}'@n@ slicne eik sfigon r'eesm ayang hydrexyl ggpup, or
oRRS A R LoB6C 1P hod 25825880 4Ry
palit- oﬁn@%sﬁ@ﬁ%ﬁtﬁﬁn%ﬁ%!ﬁﬁ@ HaQi Wﬁdﬁﬁ&t ?%ﬂékéﬁ% drBup as a
seawater and to ow t'he anti oumgefect for a
sidenchpip & foont sotodtingdhavimgd propedy phlow surfage ¢erssion of the
polymer.
Further, JP-A-2001-72869 describes a paint composition using a
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
copolymers 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.

- Itis difficult for the antifouling paints using the property of low surface
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probl em of | ow adhesion to a substrate. 5 Though the
copol ynmer used in JP-A-2001-72869 is obtained by
reacting nonoval ent organic acid residues and

bi val ent netallic oxides on the side chains of

copol ynmer havi ng pol ysil oxane structures and car boxyl
groups, it is not easy to add netal atons to the
carboxyl groups: As a result, it tends to be difficult
for the paint using the copolyner to show the self

BBl e T AeheRth B S B i
A A 3P Ye QBT 2 PRI B o Bitals BB Sedhuster and to

shidve the éhtif&l.ﬁﬁ% ¥febtfoRd st peticd oftife, BBid BRYBRQSHINts PBve a
containing the copolyner. Disclosure of the Invention

problenim of lowasihesios tb avsesbsteatear ched t he anti foul i ng pai nt
conposition to solve the aboveQBrobI ens. The

i nve lﬁlir@iueh M@Mmerblfm; in Brfr2 hafgaﬁﬁl? isshieined by reacting
BT B A 0 of B o e s v
RSPV PRYPH L RotR Balcred S SN0, R Rl o

add metatetimg fo th8 Caribx@ngrolips!! | Aa pesR! R RRISItS bBQifficult for the
contained in it, and has excell ent adhesi on and

paintusing he qopolyerer ite show the salbpalishing,stability od teeantifouling
hows the antifouling effects for a |ong perio

] i . | d of
effactiora Jang peried pf imen: And thegraint has 3 peblem gt lowgdbesion fo a

' t e LAV Iy V]
SRR, Bt} oo e BTN o BRERBIARN o IR 0Bl siomapnen
a Plynteht isSaddildab iechdbirg RBIMpEBHKiLS BbhtaMiry thd copelyfieROmer
m xture conprising silicon-containing polynerizabie
nononer (a) having two (neth)acryl end groups or
further conprising silicon-containing polynerizable
nonoddigclesire phthedpvention net h) acryl end group, and

whi ch _has 3 bivalent netal atons. The other
enbodingdnyertgrsthaue Fesagesied the aptiiovlingpaiot ermpositipn to solve

[ i ai 0 Ay L nLn oRql [
vk Pl r e GO oG8 B 9 8 SR
cAPolymErs afSlitabrd 8 aﬁ'én'timﬂnie%ébflti&g pol yrmeri zabl e

nononer (b) having one (neth)acryl and group, and

met alAnadhjent ob tHeapresert invention is to provide an antifouling paint which
shows an excellent antifouling effect in seawater for a long period of time even if
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 ons (meth)acryt end group, and which has
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5 pol ynerizabl e nononer (cj) having two unsaturated
groups and netal atons selected fromM, Zn, and Cu.
It is preferred for the present invention to contain
within the range of 0.1 to 30% by wei ght of the
nmononer (a) in the mxture of the nononers for the
conponents of the copolyner, and contain within the
range of 1 to 25% by weight 10 of the nmetal atomin
the copolyner. It is preferred for the present

ol ot T e PR B o 7 s
o BRRERITR et coposBOAROREHI, & bopd ipBrBRIH R bnatl by,
pdprhéization of bm&ﬁmamﬂw&e&m?ﬂé@ bilitn-86rRAIRINGSbIrRérizable
the present invention to contain within the range of 1
moinom@&Oi) baving iogatmeth)adrel erdogrotp, ard métal atonpoantaihing
and the nononer &3 in the mxture of the nononers

palyrenizablemrpementcs) kavingwaodisahyraied orawns anshingtal atoms
ithip t f 1to 25%b i ght of th t al
seiécggﬁﬁﬂql\qg %g%ﬁy(ﬁbr I? i's pr)éf\gflrgd fgr thg g‘rsegent
| nvent ?BbeéH?é& fogﬁ% GreRhYiATEntbA & BhRLRGAHIY thezl%rqg? of01to

pol yner {zat'i on a nonomer m xture conpri sing

30% DYWRAGH 3 tHeYdondiRe (3 irl halhiRiui® BORR Mmdrfoméa Yorntte
bi val ent netal atom selected fromM, 2Zn, and Cu. It

campqnestsafities copriymer andweaotabr withih treorange o 1 e £2at by weight
Ofﬁtpé;)m containing polynerizable nmononmer (ci) having two

metdl gtom inhe sopolyMeiet al  at om cont ai ni ng

pol y ' represent by -t he

ol | B ke 7 R Ripse B e BB TEE0 S8 ) M rampepr 1 o
60N BY Wéi%ﬁaﬁtl'{aqabﬁ&ﬁ@n}\g) fh REGHIRERS ofth8 MéHonferd%éitnb

group; represents , Zn, or Cu; and R/2 represents
componenisof thexcopblymer, dod contaimwithin theotange of dde 25% byhreeight

t he nononer (b) is used solely as silicon-containing

. of e thetal iafap inctherpepelygierhavi ng (et h) acryl end group,

R T g L AR T
6098 BY WaigHt of heRaRburlfRf the MbnSMAEF i) BHd B8 mbRSMERYS T R
mixture of the monomers for the components of the copolymer, and contain within
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. Itis preferred that the monomer (c) contains metal atom-containing

polymerizable monomer (¢4) 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.
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Wthin the context of the present invention, when the
term "(meth)acrylate" is used in the present
specification, it means "acrylate or nethacrylate".
The quantity of the silicon-containing polynerizable
nmononer (a) having 10 two (neth)acryl end groups in
the m xture of the nononers for the conponents of the
copol ymer is not subjected to any specific
restrictions, but it is preferred to be wthin the

" 29yl el o 484y & YEPLIaBhopbardiine

mERGTRSH VNG (Midthyishyl BAd BFRCH id &e;J}PeJtﬂé g cfrfzﬁﬁérf(&) is

for a long peri'od’of time even if an anti
alsaibsddhindies it of tiod rdhomers for thie EdifpdiRmits 6ithe @t‘)ﬂolymer
afford an excellent recoating property to a substrate
toit. A quantity of 30% by weight or |ess of said
nmonoper ends to orevent pr.ogress of gelation in
: 22,197 4, ATVINA. QY SOl copol yner. The

o o b T bR BB T

“(rhBthSacMTBle® isUisedf tﬂﬁ)ﬂ@g&’it speifi t(‘él Ii?ﬁ@%f s(“a%tec or

represented by the Tfollow ng
métRagryIaR"O- ( CkH2k- O ), - CntH2m (- SI R2R3- O)n Si R4ARS5-

CoH20- (- O CpH2p-)4-O-CO C(R6)=CH2 (1) wherein each of

R aiite BGantity epﬂmobﬂlmhycontqnmﬂg polymeribytsle ogevnadr¢a) maEviag

neth¥ 25 group; each of and p represents an integer
twafmethyacrgl enchgmups in thamlxtefr& efthe sagnognerg fardhe gemgamﬂtﬁrpf

théal 50%83’ éﬁ% t?jgégd Lﬁé}gﬁ pe C?Wd%%lc ‘aneg@ﬁggfﬁg re %to be
withiPhe$8Rge 80,3t 8by )P*&]}Brﬁh?n élﬁéﬁil’l’y QY% b r@hpgi‘elﬂéf}e
group, a substituted phery eno y group, or

of aaﬂubmdmen(eyitenﬁbwaﬁofd@rrpm&ené'm@nﬂmm@ bfféda td tHefwrhed
used either singly or as a m xture of two or nore
coatlmm@r @flong perlmamf an anylfomng supstnceris hebeontdined

in {he coatlng, an afPord an excel[nljﬂ rec%azsng property to a substrate toit. A

quantity of 30% by weight or iess of said monomer () tends to prevent progress
of gelation in & polymerization process 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 formuta (1):

CH2=C(R'")-CO-0~(CiHa-0-)-CrmHam-{-SIR?R>-0-)»-SiR*R°-

Cokao(-0-CpHzy-)q-0-CO-C(R®%)=CH; (H
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 §; 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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to afford an excellent water proof property to the
formed coating. The nononer (a,) having sone pol yet her
structure tends to afford an excellent recoating
property to an old coating substrate to it. That is to
say, it is preferred that the each of I and g which
means average degrees of polynerization 10 of the

pol yet her structure is nore than zero. And the
preferred upper limt of the each of themis 30. The

ferr L is from 25. The muc re
PSSR BRor ot BT B eotip o Sl
pﬂenngg,r la (1) represents an integer of 2 to 5. The
prefiefred integer is 2 or 3 because the cost of the
NDNOITRS nichometqai{) Miay heeuddd éitHer SRIGIY & itSa Hridtir® dfeN8 or
Each of mand o in the formula (1) represents an
momatkingsrofdt 2 to 5. The preferred integer is 2 or 3.
The p in the fornul a (Ié means an average degree of

pol yHBe menomss (80 haxieg 50 orilesspitont andin iy therforraula (g tends
ipg 3 f the.nin the 20
*°§§f@%3%'eéfiﬁ%sp%ﬂﬁwsﬁﬁ§ i eSfoRved. et ff oul i ng
Subs e nrofier (81 FaUing i/ bl e djucife Hds!t8 Atbfifen

exballsnt gecolfing property to bn bitecoatihg 30Bsti4te lbe ite athatli®to say, it is
di ssolve in the nononmer mxture for the conponents of
prefaged dirb thareachoirtemdpwhich means mverage dagneesof polyraerization

ot I S TaBEs PR e e, i S oMot 1
T T T P

préfefred farige i§®onfBEh20f R2, R3, R4, and R5 in the
formula (I) independently represent an 6 al kyl group,

an aEadxef lgandip,in thegbemyla ([ reprpserts anbistegéusfeitos) e He
roup, .a phenoxy group, or a substituted phenoxy

Pf%%ﬁ%!ntwﬁsmﬁztoﬁéslc@caw%%@,coahofathmonvgm%d@)rlrwmsghq to
: on.,atons is preferred. Methyl or ethyl group is
mtég?rceigﬁ '@f%erl 8’8’ and methyl group is nmuch nore

pr ef Eéérﬁérm%n@@iﬁ&hshﬁf 14 (1Fr o RALRARY nt

by the formula (1) Inc lljlcf{aalﬁ—r a Wégéf%ﬁ’é%g' e
preferred integer is 2 or 3.

The n in the formula (I} means an average degree of polymerization of the

silicon-containing structure. The monomer (a1) having 3 or more of the n in the
formuia (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 (1) independently represent an

&



10

15

20

25

7711; FM7721; and FM 7725 (these are produced by

Chi sso Corporation, 1=0, q=0), F2-311-02 (produced by
Ni ppon Unicar Co., Ltd., 1=0, g=0), and F2-354-04
(produced by N ppon Unicar Co., Ltd., 1>0, g>0). An
exanpl e of the nononer (a) is nononer (a2) represented
by the 10 following fornmula (I1):

CH2=C(R11) - CO- O (OMR2K- O ) r- Cm H2m - Si (- (- 0Si

R12R79 )r OSi R14R15Rt

ARG s AR o 3 Ryl ouleA Kia e BB coup.

pREon9 Bl &r LB RROGAIoH ok OB oM Ameng YSR05BUSS O dlky

a 15 et hyl group; pr esent

giouip¢geingoff to218 carbon atiis isforéferredd Methyl erstaylgRbdp i@ here
50; each of m and o' represents an integer of 2 to 5;

P@éﬁrrﬁdaﬁnrl maslayt gsoumprrmsdrrmgre(pmfsrm each of R12, R13,
R14, Rt 6, RL7, RIS, , an
i nde § §f the prasomer (ﬁﬂ WW‘QQ‘ by ﬁ’e fPﬁE”\‘k(Hdﬂ@\ﬂ'da FM-

T YR RS 7925 R Wit Pl il ¥

qicras B2 1 Idze(produaaé by Nippbrf DRichOE gL, (kb)) ~d) e.ﬂﬁfFi-@.% 4

tord an excell ent water proof property fornme

(pu:miudedg:y NippomUnieaeCo(, 48)., Ikay4¥Q). sone pol yet her
structure tends to afford an excellent recoating

pr opdit gxample af drednenreiuen(g) kunenemerdarlepresemestby thet o
it 5 preferred that the each of I' and ¢
foaﬂ‘?@ﬁf%g&ﬁ%(l ver age degrees of pol ymerization of the .
pol yeither gt TR, an oz/€ ,ﬁq;ghat
pr ef ggr'.lrﬂzeg'(ﬁ ?)-perbrﬁ:rﬁl-ﬁwo 't gh ?ﬁe('(? em |)'§ 30. The
nor e OBiR! 4R Fre zr@e@?o SRR 0 SR FPR -G A, auch nore
preferred ranje)e IS om 5 t?szo Each 022 ch p' in
t he f(fﬁ-r&‘ul-lap'-Qd -OyCOeRiRBel an integer @) 2 to 5. The
’Fﬂe%"% g‘i A4S 2 or 3 because the cost of the
(055 A Bng'neﬁeenquibgeqrereﬂ@wg@ BN’ 2 5
I [l ts,
m n?h%r%p,g%acgrkﬂ kognél ﬁhrgﬂ%seﬂ{ o |‘ri1te(ger b 5 GP5 SRS 13 q
represents 0 to 50; each of m' and o’ represents an integer of 2 to 5; each of r and
s represents O to 20; each of R'?, R'® R'4, R™, R'® R'" R'® R'®, R® and R*
independently represent an aiky! group.
The monomer (a;) may be used either singly or as a mixture of two or
more kinds of if.

The monomer (az) having 50 or less of the |’ and g’ in the formuta (11)

“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 toit. That is to say, it is
preferred that the each of I' and q' 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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preferred integer is 2 or 3. Each of r and s in the
formula (I1) nmeans an average degree of

pol ynmeri zation of the silicon-containing structure.
The nononer (a2) having 20 or less of each of r and s
in the formula (I1) tends to be easy to dissolve in
the 10 nononer m xture for the conponents of the

copol yner contained in the conposition and have good
pol ynerizability, and the copol yner tends to be easy.

TS a iR o SRR B 20 o range 15 10 or
Rio. FaRrorIE i BB i Ifhulg Fegydschtfn irfgger oF 206 80 The
piefsteREnteier 92 of 5 beeAIseIAS tostof théonamer ;) FRVRPLHRS

of the alkyl group are represented such as nethyl

integen fondsttbyle lgweip, n- propyl group, and n-butyl group.
Met hyl or ethyl group is preferred, and methyl tgroup
[ pﬁféF Andeq) In thedammua (l&rem%en@mwerqs2 05 The

IS

ented.’ f la (11) include F2- 312-01
PRI BB P ptdon nicar Co.. Ltd. . 1=0. q=0), and
F2- 312 ' ! .
150, bl RS iR ot 1] IrRaRS o aveRiopRares o1 .

poipimeriEgtionasf thésitlcdrheontaningretiuclufe) - THE mbAomBIf €;) having 20
preferred to use the silicon-containing polynerizable

ontea® akeach of)r angs inghefesmyleeiih jends o be wasy taodipsalve im thae
noner t tends to provide 25 an excel]e

MAROPPLTLAIS fof fheonsnents 4 P ForelgReronARe e he

o BirE SR hh Sl o e oy 8rGs l6v& Bley
toriSRINERLorgathie 8bNEnB 'geRBrallY ubed i SodiRg cBBosifior¥1eMhe
mononer (b) is used wth nononer (a), the preferred

prefarces rahge lie10 caless. (The fpreoprefareedhmangeis 5 palesand
nmononer (hb)_..n_ the, mno ] Xt,ure a)/ (b)) is from
1200 Bashat RIb R B BRI R, R dind REindependanty
af f or

R8Ot L =PRSS i ot 78 refresaid sue gs
mbthyl Q%ngg%rgegﬁ A-PbpylTgtBup Arih-BlityBGrogB. Ofelifr ethyl
group is preferred, and methyl group is more preferred.

Examples of the monomer (az) represented by the formuia (il) include F2-
312-01 (produced by Nippon Unicar Co., Ltd., =0, q=0), and F2-312-04 (produced
by Nippon Unicar Co., Ltd., 1>0, g>0).

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

" monomer (az).

] it is more preferred to use the silicon-containing polymerizable monomer
(b) having one (meth)acryl end group witﬁ 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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superior crack resistance and adhesive property to the
formed coating. The nore preferred ratio is from 3/97
to 60/40. It is preferred that the anmount of nonomner
(a) and the amobunt of nononer (b) which are the
conmponents of the copolymer is within the range of 1
10 to 60% by weight. The quantity of 1% by wei ght or
nore tends to afford a superior antifouling effect for
a long period of tinme even if an antifouling substance

ES%”“{W%%%’P”%? (#)3@9?%%8%39%3@ ot ¢ ﬁgeofthe
I
raﬁfo({ ance(5“5‘;}'[’?""#1&re re pre%rr 'ﬁrgﬁg@&i&%ﬁ rrrgm ®t

((ngois fiRi 98B -to BOR20TU The MaticPofP/8d 6F Rfb tohds rt@aﬁ@rdlas
from10 to 40% by wei ght. An exanple of the nononer

syperior anhfouln‘rgaeffe(cbfo)' arleng perod efdintey and eecohbhg pmpng'y toa
formula (I111): CH2=C(R41)-CO O (CuHu-O" W (-S

sypsiatestodne formed) qasting.s RE® fatip of 955 tﬁnmm afford a
svié&{o g&%i@%ﬂg o4 g Boesve o e T RE el Besihg.  The

"o pYSTRLERER B LRI s, v Ra

I ndeneawfbhﬁd KRR RIS SivbuRtbf nddrioerdaPand tha aradui oy
group, a phenyl group, a substituted phenyl group,

moehemex (b)g\rtmtparedhe gompberts of the qmpelyme] @wdbup the Earim@f 1

nonone be used either. singly or as m xture

1,50% hy "fﬂSthnDT@ Ruantdy gt 1%by weightRifasretepds io "3fterd A Ag

s f R eteREiel B P S st £ on BIRIAG syinganos
isGiRtbMdined e tHEDEHMRIsitloRl) TRE\GUBAtY %F'EO%OA)W@&!BR{ or less tends
structure tends to afford an excellent recoating
topmalgethieyadhesian pobmbriycantd the longstetmaintifduting effedtivesil- balaﬁc:ed
say, it is ?’greferred that the v whi ch _neans averag

TB%Q]%Q"QB?" rapgers ram; oie %% by &@fﬁoyﬁ% E'IUCBFBQIQtRﬁﬁfQWd
ral'q%gr'rg en 1I6atn 4%% 8ywe:g%tpref erred upper Iimt is 30.

An example of the monomer (b) is monomer (by) represented by the
following formula (1l1):

CH2=C(R")-CO-0-(CyHz-0-I-CuwHaw-(-SIR*?R*-0-)

SiR¥R* R (1
wherein R* represents a hydrogen atom or a methy! 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

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

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

' The monomer (by) having 50 or less of the v in the formula (1ll) tends to
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nore preferred range is from3 to 25. The nuch nore
preferred range is from5 to 20. The u in the formula
(I'1'l) represents an integer of 2 to 5. The preferred
integer is 2 or 3 because the cost of the nononmer (bl)
having the integer tends to 10 be lower. Thew in the
formula (I11) represents an integer of 2 to 5. The
preferred -integer is 2 or 3. The x in the formula
(I'1'1) means an average degree of polynerization of

ol s S R PP e Bl o BBRES (171

T e i st

formed coating ul 1 ng substance in not

excehértiracshting propertyto amuld obstingslbstateitodt.  Fhaois td eay itis
of the x tends to be easy to dissolve in the nononer

prefemeadrtbat tbe viwhich meaps avenage dlegraes of pplwnwiﬂaticarbﬁfttbaned
in the conposi tion and have ood nerlz bility
Biis/mere then @a@yp Bk The

m%?:%’%ﬁ%ﬁ%%ﬂfﬁé.& L] E%? o5 i HigE et fpff%%‘*eﬁq?@% j from 5

tobte nore preferred range is from8 to 40. Each of R42,
R43, R44, R45, and R46 in the fornmula (I111)
I ndeThadeintthy formalr @ibaepresent! dryihtegeoofi2 tah aTI#eJm;eferred
group, henyl group, a substituted phenyl group

infsigen lﬁx%lobg bﬁ?ﬁus@ﬂh% C@%ttﬂ;fﬁhlq mosemphdnbiaving ﬁlﬁp"t%ﬁbtﬁ?@ds to

t hese groups, 25 an al kyl group having 1 to 18 carbon

bEOMSE s preferred. Methyl or ethyl group is nore

pr ef Q*h'é%n}tﬂ?qoﬁmﬁé‘gn)en%rp%n&ssam or of ttgé.ez ﬁé& fkferred

l'és o represente
,n{e@@mlzaor(gll) include 10 FM 071 1; FM0721; and
FM 0725 (these are produced by Chisso Corporation,
vi m ThE-Qin e2fotmubs (B)-ragaan avatage degrea 26 polwrr@seawnreof
pr oduced by Shin-Etsu _Chemn cal Ltd., v:O,), and .
thﬁfﬂ@ga-cemalmsmwm The mr@mﬁsé@) BRVIRG SRTmorig Af dhe X in

th%%mé ﬂv)&}‘ﬁ? Ldp?fz Sr@%){leééég@érﬁ ﬁg{lfo[xn?g ORdke @[m(fg}méé coating
even if an antifouling substance in not contained init.  The monomer {(b¢) having
80 or less of the x tends to be easy to dissolve in the monomer mixture for the
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 (HlI) independently
rlepresent 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 (b} represented by the formula {lli) include

10
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following formula (IV):

CH2=C(R51)-CO O (Cu'H2,r-0O ), r-Cw H2y, - Si (- OSi eR53R54)
3 (I'V) wherein R51 represents a hydrogen atomor a
met hyl group; u' represents an integer of 2 to 5; V'
represents.0 to 50; W represents an integer of 2 to
5; each of 10 R52, R53, and e independently represent
an al kyl group, e (which represents -

(-O Si R56R57-)y-0Si R R59Rfi 0 wherein y represents an

PR, b0l B P o,
vEOYhK -8R0 XEERAT SD X Tt X 20426 (thelsB%Pa PhRALBLH bY ‘Shin-Etsu

represents an integer of 1 to 20; each "of e and e
Cheadizab0ds hitd. yv=0) parebER2 54404k F2.P5de3) (praducéd &y Nippon
nmononer (b2) may be used either singly or as a m xture
Unicat Go., td., vafl)e kinds of it. The nononer (b2) having
50 or, |

e f the Vin the fornmula tends, t
21t oA Sraresle of e monaine () I TBPRomen el PTeReTIRd BdPRe
' b2) havi | yeth :
f°@@?'ﬁ9?§ﬁ"&“w ne sn?ge;f§o_r21 aﬁvéggeigg}sl gg_tyfecg;ti ng
P OPRIXC(RIME QU AL 01, PRSI OSIRERERMThal i)t 0

say, it is preferred tha e V' Wwhich neans average

whiergireR¥ represshtgresinydredgernatont ortanmethyd broebhe'rreptesanisiane
is nore than zero. The preferred upper limt is 30.

integer ohdte5p¥ cerresenys Pda 3@: Wsreprasents anintssier pha tafceach of
f d is f 5 20. T '
RIS, BT EPLnEPep oy sSunbailan aiki oitie. & Gig ropréiots -
. . ¢
CBL T QBN sy s By o 0, ) e o
RPhR™WR®, R Bad RE? imdbperidevtly Faresitttinsaliy ghdipy,@id R (Which
to 5. The preferred _integer is 2 or 3. Each of y and
representst fR&*-{-OGxrbl)a-QRV)whesainy sepresents g infegaras 1db 20; each
o et Bt st B . oF e Sech ot
and Yhe' rHoﬁnJ}ﬁerf (BE)WHL? bé hé@d Emssﬂdfy Bleaf 8%ixthid of two or

di ssol ve |
more kinds of i,

The monomer (b2) having 50 or fess of the v’ in the formula (IV) 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 toit. Thatis to say, itis

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

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

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

The ' in the formula (IV) represents an integer of 2 to 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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the nononmer m xture for the conponents of the

copol yner contained in the conposition and have good

pol ymeri zability, and the copol ymer tends to be easy

to dissolve in organic solvents generally used in

coating conpositions. The preferred range is 10 or

| ess. The nore preferred range is 5 or less. 10 The

each of R52, R53, R54, R56, R57, R58, R59, RHO R62,

and Rs' independently represent an al kyl group.

Exa

th“yﬁlh%l ;urrgﬁ Ft)ﬁ&f%pﬁh@dV)%@‘éBeﬁ:&%g p.{; éf@ﬁi‘p{oesjm d rt%réfem-ed

inger®R 2 oMt hyl or ethyl group is preferred, and net hyI

group is nore preferred. Exanples of the nononer (b2)

r epr &ashtof ¢ amg y rethbdonmulia (V) Means fahlaﬂ'eragbﬁ:le?j@é)&iOl
produced by Chisso Corporation, v'=0), X-22-2404 .
Pq Hﬂﬁmﬂi'@ﬂ %%Gﬂiwﬁlnﬂﬁ stroetare. Colhe rnompmesz)d)avmg 20

2- 25 F2 302-
o345 bach e 125 B BBl bR BSHy s
thﬁﬁﬁﬂw%%%m? O e A R
COMPSHIOTREINAISRS ddbd plyrhémeBilty, BRY & edpblyiAsT teher@doeda easy
nmetal atons. It is preferred to contain wthin t
tordisempivedh olgamc 86iverity gapéraily usdd infooating abmpbmmns [ ﬁ'hbhe
The nore preferred range is from3 to 20%

I
Prsw%@y ranse Isnﬂeor IAB%h Thﬂ@or@r@a@nﬁ@dan%@e’i prless.om 5 to
15% 59 t he n_be_gbt ai ned
by a%e |c\/§1 e% n%d%ks I? n@wggsyﬁ?'dﬁéﬁ CgRgroulps
ln&g%el?\r?gﬁg% !r:by lrléécbrﬁ)éﬁ:w%t%hgt he rﬁﬁl goﬁ&aega]d%ﬂ &thﬂjf are, |
repﬁespnm‘deswméstmtﬁbltgrbm,tdﬂw @ﬁmﬁi W]S?bp}b)grd@ and n~buty| group.

merizing the netal atom containing polynerizable
Mﬁfbm thyl @fommm nﬁgferrbﬂmcbmethybmupas mere Predercashol yrer

ot abEaeTelds of3he BrrAmeE inotapretstonby Biragnua M &Scn?qﬁ
Ttél-d?@’? ?l%?ﬁg:&ﬂ bnghHsg/gz r%éﬂatsbﬁ, J&{cﬁ;g!%zh?%%"(elé@gﬁ%&‘ By Spin-
EtEu Ell'\@mlcal Co., Ltd., v'=0), F2-250-01; and F2-302-01 (produced by Nippon
Unicar Co., Ltd., v'=0), and F2-302-04 {produced by Nippon Unicar Co., Ltd.,
v'>0).
The monomer (b) can comprise both of the monomer (by) and the
monomer {bs).

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

fn 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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The nononer (c) also tends to afford an excell ent
adhesion property to the forned coating. Preferred
exanpl es of the nononmer (c) are netal atom containing
pol yneri zabl e nononmer (ci) having two unsaturated
groups, and netal atom 10 contai ning pol ynerizabl e
mononer (c2) represented by the followng fornula (V):
CH2=C(R71)-CO- O M R72 (V) wherein R' represents a
hydrogen atom or a nethyl group; Mrepresents My, Zn,

pdtimittzinf e Pe@ HER-ETREGRITEHERR BRbomBER PE%nd. o
bﬁéleﬁlhﬁet%! hio aw rﬁl#oibﬁalrﬁ&] Wlh&ﬁ‘m ofidie fends to

havi ng (et ups, It 1spreferred to us

affard @etablé ealf pbitshintpefidtt to/the ferimdd coaling foraniong petiod )Jf ttme.
tends to afford a stable self polishing effect to the

It soprefetredda tisa éhd monemeo () hawing 8ig, &n, of G asThe biyatent mejal
of the nononer (cl) in the m xture of the nononers for
alPRle 20 conponents of the copol ymer is not subjected

tb g \?\/I %ﬁﬁgﬁé&c(gtﬁgﬁ E#nq[s t§ anf%iemléﬁ[adﬁgglfcﬁr rS5brlyto

the 95mRs dda@Rgof 1% by weight or nore of said nononer
?m) t ends ?o afford an excell ent adhesion property
t 0 aPsulesedaikamblestdfithd moneter () aranmetsl atbraicbntathing

excel lent self polishing effect for a Iong period of
pctlyrnﬁnzable MENPMEH (FrbRAING fwcolinBhwated areups: @ndmetsl atems
sai d C tends to affor
ool Rl ERAo T BeReRH DX I ogula (V)

subs na rigmd C tlng imersed in seawater,
and :cgr?dg(l%o)Fgfofﬂ F?ﬁe sel’f polishing effect. The

whatem RTebriesents ra&meogéh atémfdr%éthypgrgg% fﬂM‘eM@sﬂhﬁs Mg, Zn,
Cl

Speci fi c_exanpl es of the nononer i ncl ude

o rersli Rifrepregénts an o[rgzmﬂz aCHOSWEMyIan alaghalsesidue.
mathacryl ate [(CH2=C(CH3) COO 2MyJ, zinc acrylate
(CHY e onaAE (518 VA 4 I eTicon-containing

p‘{ §%ﬁ“@%‘3’% %g‘{!%}% Hﬁ?‘gﬁ%{fﬂ %gﬁmsg{t ié preferred to use the
mbihérhgr(el) Hairig iy 28 br Cu.

The monomer (c;) tends to afford a stable self polishing effect to the
formed coating for a long period of time.

The quantity of the monomer {c4) in the mixture of the monomers for the
componentis 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 excellient self
polishing effect for a long period of time to it. A composition of 50% by weight or
less of said monomer (¢) 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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These nononers may be used either singly or as a

m xture of two or nore of them Zinc (neth)acrylate

is especially preferred because it tends to afford

hi gh transparency which gives excellent colors to the

formed coating, and it tends to have high solubility

to organic solvents which is used generally for

pol ynmeri zation 10 and have good handlingability. It

is preferred that the nonomer (ci) is obtained by a
isrfx%?rFBit@QO%fbg"’Wei hfror gani ¢ netal conpound and a

car boxyl gr up-gontaining radi cal pol ynerizabl e

DN O IpecHfic eRamplesof tHy MonsmbE (GIrindiute ngaesium syt

conpri sing al cohol and water. The reactant by this
[(CHREHCO Jamaignesivmanetbacnytats [(CHe=€ G HSCOO Mgl 1 8inc

easy to dissolve_in the organic sol vent used in
UL OOl 3RS WEHBRBIate KGH2AEACHIEQQeznl, copper

AR IR R BB Bl hBocngrent,
Tidse MofirforSiiaicog Did SlHBY SHEN. s § iRl R for o o

themin o Diric ((elh)atsitte Eosspedially ptdiereédbycause itttbodetd afford high
formula (V) tends 20 to afford an excell ent
transpRfangy whichegivesexcetientiogldrs torthe fooeed crptinghand)id tendsity

o EBRGRe o he E RE ko robigesin

mﬁjf' r J ctians, but it is preferred to be

At ier#qbﬁ’er%?{g%@bg ‘1 to 60%by weight. A quantity of
1 % Ipvis prETE@EA tHaK HEMENSheS@) s BBEANER by & FeactiBRdBah O
afford excell ent crack resistance 25 and excel | ent

inerglasisi roetat corapaurnidsanded earboxy lgeotfpecordainingatdiogl. polymerizable
uantity of 60% by wei 8ht or |l ess of said nononer

mf?ra@;lert Wehas meih)psiviic asigdn peganicasalveans gPmpgsing alsebpt gnd

wilR, TepafiRhs Y iy BackdLbaaRERARE morofes e Sifis tobe
esfs&‘?ﬁbés&?e ‘ftp%’emf%ﬁb 8BiventIRRE ih 'gggt?rﬁigﬁﬂi&?aﬁﬁ thelfonomer

monomer (c2) I ncfude magnesi um

miktoed Forethe gompenerts btthaampolymer wohia)raey iy tias compogiior, and
acetate (neth)acrylate, nagnesium nonochioroacetate
tendeetor)avergpodinelymerizebilibh o ditis erafarced thab the quantity of the water

th)acryl at e, noch| or oacet at e
fot e Rpdnss Bbi o fLER ARy R wSioht
The monomer {c;) reprasented by the above-mentioned formula (V) tends
to afford an excellent antifouling effect to the formed coating.

The quantity of the monomer (¢;) 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 1 to 60% by weight. A quantity of 1% by
weight or more of said monomer (cz) 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 (c;) tends to afford excellent antifouling

property and excellent self polishing property for a long period of time to it. The
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nonof | uoroacetate (neth)acrylate, zinc
nmonof | uor oacetate (neth)acryl ate, copper
nonof | uoroacetate (meth)acryl ate, magnesi um propi onate
(meth)acrylate, zinc propionate (nmeth)acrylate,

copper propionate (meth)acryl ate, nmagnesi um caproate
(meth)acrylate, zinc caproate (neth)acryl ate, copper
caproate 10 (nefh)acrylate, magnesi um capryl ate
(meth)acrylate, zinc caprylate (neth)acrylate, copper

pRRPRIGHR eBR B 850 8 G Y BBl oat o (ot hy acr vi at
COPP SpoE S RRKIION Fonbft ek eorBUEAF bl

(rest)zeryiateping acétaﬁt (el 6, COPPEN St (HREDaEFIats,

(nmeth)acrylate, zinc 1 versat at e (met h)acryl at &,

magaRium veorsehloreagetate inath)adrplats, zimegnersichioroacetatear at e
th cryl ate, zinc isostearate (neth)acryl ate,
fetaf m@lamgn@ggmmum

(
m%%%@?@g 3y s mtotbaraaraly deetlasrdate, copper
mORERRFOALBE ?:%8 féte( %ﬁba%@b@%ﬁ(f&tﬁ)%ﬁg@é A&

(et h) acryl ate, er creésotin
propignatsi (rrmtmbemaze %pbaﬁpnbpméw (M)aéi‘y'l‘éte Qhﬁgﬁé?smm
(et h)acryl ate, copper oleate (neth)acryla
capa@aieémaiﬁwﬁlateawc(mma)wnqthmlam nepmaapmm

<w§?§§ﬁs@?q‘iényr%$‘$neﬁsg%$ BEGrvis eeiPlacenals. s GspRisep cat o
oA RS oPREr cort PR PEARIh Ared i 2 s Pamorte

(n‘(effﬂhbﬁ_yltﬁé Vdired 2-ettiHtR8hoath Tﬁbﬂﬂﬁér?!a(é‘r%ﬁﬁé}q-ﬂ xanoate

magnesi um st earate 25 (neth)acrylate, zInc stearat

(n(eﬂﬁauyhm yhagresium pmates@n@hm:sjla(tafﬁzlht) aapimteﬁ{limth)acrylate
nesi um ricinoleate (nmeth)acrylate, zinc ricinoleate

coP FaPRRtRy mggrgacry[%?,épagnqs@nhmréataée (rn%th}gcasdatpl &ine,

ve%gihgﬁ%@%%?chggéﬁﬁ e) (g@b{)l ak th?\,é'lgg%ﬁ%r%lsostearate
(metaéryRid, lﬁrﬁi@ost&&%@ﬁhé{m cﬁ{{%{g gtSC{in%FFsroQ%e%FéM kREfacrylate,

zinc erucate (neth)aaylate eruca

mégresiyrapalyiate(methgregate zine palpitaboahsthi=tRfsasspdent €,
zinc a-naphthoate (neth)acrylate, copper a-naphthoate
Pa(rwﬁtﬁjlaev»@qyl@te ﬂ%ﬂgmeglumrpsothtMi@rﬁate zinc cresotinate

h h I
bR Ko btalnale (RANHRAS, AHEGAAGR das >
(meth)acrylate, zinc oleats (meth)acrylate, copper oleate (meth)acrylate,

magnesium elaidate (meth)acrylate, zinc elaidate (meth)acrylate, copper elaidate

~ (meth)acrylate, magnesium linoleate (meth)acrylate, zinc linoleate (msth)acrylats,

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)acrylats, zinc ricinoleate (meth)acrylate, copper

ricinoleate (meth)acrylate, magnesium linoelaidate (meth)acrylate, zinc
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(et h)acryl ate, magnesi um benzoate (neth)acryl ate,
zinc benzoate (neth)acrylate, copper benzoate

(et h)acryl ate, magnesium 2, 4, 5-

trichl orophenoxyacetate (nmeth)acrylate, zinc
2,4,5-trichl orophenoxyacetate (neth)acryl ate, copper
2,4,5-trichl orophenoxyacetate (neth)acryl ate,
magnesi um 10 2, 4-di chl or ophenoxyacet at e

(et h)acrylate, zinc 2,4-dichlorophenoxyacetate

B BT s B s PR P doum
B, B R B ot

(r{etr)al)yite yhagSesilih aoesphinaas trh@:b.?agj(nafe,ezinc a-naphthoate

(meth)acryl ate, zinc nitrobenzoa nmet h) acryl at e,

(math)aerylate  copipenaewmphthbate (methjaenyate anagneshgn @shaphthoate
ni t ronapht hal enecar boxyl ate (neth)acrylate, zinc

(mathlastylate: 2ing Bmaphtheate (math)acrviate,) copper Bnaphtheptser

m@lﬁ'ﬂ?%%'ﬁ%ﬁﬁ‘g{ﬁ %@8%}{ l ?a %rﬁpwéa”%hgeﬂ?%%b%gbatgag nesi um
R

trishiogiphendxyassiatelmdthyenbte! ¥Rc 214, SRcAIPdpHEMNYactiiate
Anong them the nononmers having a fatty acid residue
(meth)agryiateneppen? Ad-trichioraphenaxyacptaté émetiyadrdats, smgnesium

é‘%@iﬁ? nmononers tend to nmake the forned coating retain
2, rephenoxyrsetatadmethiaeryials ainsdhdgichiprohenaxyeestatst e

. . 0 _
(rifalldie oRBE 2 fieniebbSioveiRath. i isniatas pagpegm
r )

T AP e I Ayl PR AN LEN G Etmepnate
copperiquinolimecarboikyg ateyaiatiativiate t magegium aitoblonesdts whi ch
are used generally for polymnerization and have good

(methasyiaiaing nitfobanzgats @eth)acniatensappenaiiohgnzaste h

i cl t h. [ { th t d zi
RS e mENRR phoPerdhER LR Do b ek A
P S ioR el B ootk hidBhEblaRHeGerbolliate
(misth)aggiste; magricslunt pupIPERI meith RS Y2in® pAVPratPNt ai ni ng

radi cal pol ynerizabl e nononmer such as (iiieth)acrylic

(mgti)acrylats and vopperpyvinate  mistacytptenianddbe tiké.n Thegeani ¢
5 solvent conprjsing al cohol.

monomers may be used either singly or as a mixture of two or more of them.

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 subsirate 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 soivénts which are used generally
for poiymerization and have good handlingability. Especially, monomers having

high plasticity such as-zinc oleate (meth)acrylate and zinc versatate
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Usi ng of both of nonomer (ci) and nononer (c2) as the
mononer (c) is preferred because the self polishing
effect of the formed coating tends to be nmintained
for a long period of time, and tends to afford

wel | - bal anced property of crack resistance and
adhesion to a substrate to the forned coati ng.
Especially, 10 the conbination of zinc (neth)acrylate
as the nmononer (cr) and zinc oleate (meth)acryl ate or

i BfochFad 38 Binth BronBRE oo (EPEaREa PR Bbo( 2)

még{i’?ﬂ()éipﬂr Wag??ﬁﬂ)ﬂé’mﬂﬁlrghr{g%m( P&@Tﬁiﬁﬁ Irbf %‘?ééﬁf&nttﬂ ah ntnﬂ'gamc
meei ﬂﬁmp@ﬂ‘mcﬂ & ERbdyi SRupboniEheing pddicl %Iyﬁi%ﬁgol@ mdHdnRer

tends to afford an excellent self 15 pdlishing

syshagse(rethfaorylia atidpandg a nongolyimdrizabletargarie atidrimerhanic
goatlng The ratio of 80/20 or less tends to afford

£eRBPriging algohek resistant property and an excel | ent
dh t t, Th f d t
r oe%%r '?f@ ohhetSmet (o 31 MBPeB e rﬁ&é?ﬂt'{f%r' iy
tEe conp03|t| on. 28 ?’Ir'{'é&faué‘%fﬂy 0 %E%?;e gﬁjgﬁ’db% he

maiatehnad foraXény pPericd ofttiite, GATREMR b fforf whikBalaAssd Wﬂ%rty of
is not subjected to any specific restrictions, but

craek msatmeeanct asheienb asubstréte to thegferméd Coatingo myeuany,
antity of 0.1 %by weight or nore of said
fhﬁ&ﬂ&wﬂea%? #8R &@emafavlﬁ@ %ﬁ wgwom%rr(ee @ngiZnsepieales
it f 89%b
(e o B vERRID oty dtfRle 45 nBlmahbria (o) TS Fiiierfie
adhesinceh BSLARE Frichokdr Mah& Hoﬂbﬁ]e?(&) é.% eesh kﬁ&hoﬁséntar

polishing property tor a long period of tine
(chiitds ptefedrad tHat tiésratio (b of tﬂaeaﬂomtﬂ@'bl(ﬂa)‘l(cq)am wft}ﬁihlthél gange
effect even if an antifouling substance I s not

of 2BRGIPHRM2G. n The ratip ef 20/88 o mope tends ite afferdraeexasiientael7

o B3 O P S e v o
80206 1BEs (éﬁdﬁ It GhrordGar( é%h%ﬁ{ ‘Efr%lrlr(e @ﬁl?%g(j 9!%?5&{/ Bind S %kcBifent

nmet hyl )acrylate

adhesivt lpmgeﬂthut S5Theeidm @ﬁéféh@dj fatiods AOMBO/ED By 70/30.
(et [;%acr | at e, phenoxyethyl (neth)acrylate, 2-(2-
8 po merizable monomer (d) may be used as a component of the
copolymer contained in the composition.
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

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

coating. A quantity of 88% 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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et hyl hexaoxy) et hyl (neth)acryl ate,

1- et hyl - 2- met hoxyet hyl (neth)acryl ate, 3-

nmet hoxybutyl (nmeth)acrylate, 3-nethyl-3-nethoxybutyl
(et h)acrylate, m methoxyphenyl (neth)acrylate,

p- met hoxyphenyl (neth)acrylate, o- nethoxyphenyl et hyl
(met h)acryl ate, m net hoxyphenyl ethyl (nmeth)acrylate, p
10 nethoxyphenylethyl (met h)acryl ate, n-propyl
(nmeth)acrylate, i-propyl (neth)acrylate, n- butyl

prefEeR) 8dd is3ien 715 I8 Bl ReihakT el iaies anoe is
ﬁ&ﬁ@b%@@%ﬁg gtearyl (nmeth)acrylate, benzyl

(et h) acryl-ate, phenyl (et h)acryl ate, isobonyl

( met Spacifiyy brarnples Yf thehhzsiyomém@) mchrie)(hitirHaciii€l acid esters
gl yci dyl (net h?acryl ate; hydroxyl 15 group-contai ni ng

sugh ﬁgmtbyls(ummry@tmﬂﬂmWeﬁmléteeehmtbowamd 2-

(nleﬁﬂr ox% ao_éq_'e&yneeiﬁﬂh)%gr | at e %dr oxypr Op%iﬂ?’ﬂﬁ*& 22-
o375 8%@&&%etﬁﬁ&%%aiﬁﬁéﬁgﬂgﬂmémf mmme >

m&h&:ﬂlﬂuﬁﬂ' fmet)aSyiaté, buﬁ&hﬂ@ﬁfem&geﬂtyﬁ Pt poe:

dimers or trimers of hydfoxyl group-c ntalnlng

methoyphesylq teth)asry e, 2-Ingthosyyresnyy iméthRichylater 9 at e and
2- hy droxyproEém (rmeth)acryl ate; nononers having

mﬁhgxmhenx/leﬂw et@)e@waiesmdnetagnmwmemyi (meth)acrylate, p-
bt e legthrsoprr L et HB oty T
CgFﬁé&Pf«m ﬁW-k?jt?t Qé&ﬁﬁ?& B4 ALE Zacr%lb{éy L pRAoTEr S

grooups

(n@tmmrbmt@m-étﬁfﬂhbwl (mam)&arﬂafeylm (n‘étfﬂbﬂ'ylat’é”ﬂ hyl

25 (neth)acrylate, dinethylam nopropyl (net h) acryl at e,

(methmrhkataarhenzjd lﬂmyth)ac(mhtd;phengl |(mth)achylatd, y$abongoet hy|
éﬂgtqg,acryl ate, di net hyl am noet hé mat h) acryl am de
(meHtecyisa. isye ahw.hﬁa?tmﬁﬂwiweﬁnqa Pgdlv crylate; hydroxyl

|
o) ny‘fr%éy‘r?‘ﬁ* e sy AR oK .Fa{r%géﬂyﬂgn%we%{?@agol e
hyamyy ?ﬂ(me’iﬂ)ﬁ@t‘ﬁé BH oﬂ&réﬁﬂ(rﬁ@ﬁr}a&&lﬁi@ DOlyreEbut

met hyl styrene,” (meth)acrylonitrile, I nyl "acet at
mathr)lacryll;d ampd wwdmymtymhwﬂ@hcwme rm:tdmot% ciffz iy dvobty@tiiyg

e above-menti oned copolyner is not s particularly
(mﬁtls%fllwlétee\ulth piiyleag fxjslee prapyleseaxsis:, yriastyrelastope or ¢-
cagro‘aac'tcpn% derers or trimers of hydroxyl group-containing monomers such as
2-hydroxyethyl (meth)acrylate and 2-hydroxypropyl (meth)acrylate; monomers

having plural hydroxyl 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, diethylaminoethy!
(meth)acrylate, dimethylaminopropyl (meth)acrylate, dimethylaminobutyl
(meth)acrylate, dibutylaminoethy! (meth)acrylate, dimethylaminoethy!

{meth)acrytamide, and dimethylaminopropyt {meth)acrylamide; heterocyclic basic
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pol ymeri zi ng the above-nenti oned nononmer m xture in
the presence of "a radical initiator at a tenperature
of 60 to 180C for 5 to 14 hours. Specific exanpl es of
the radical initiator include

2,2' -azobi si sobutyronitrile, 2,2'-azobis-(2,4-

di met hyl val eronitrile),

2,2' -azobis-(2-methyl butyronitrile), benzoyl peroxide,
10 cunene hydroperoxide, lauryl peroxide, di-t-butyl

G RAH=e s i RGE Syl B ARk Erppdolyand v
bAGmeRATS Hbhe WvHWl%ﬁ.leﬁ'nEea-mEiﬁ‘ﬂﬁyrdrﬁ' (meth)&Aoriri;

In the nmonomer” m Xt ure. tends to prevent

vmyl@datataammhymbbiehatéurl ng the pol ynerizati on and
af ford superior 15 productivity of the copolynmer. The

r esi Theugh tet me\hodwé quam the @hovermentionacheonaligeer is not
‘?"IE!I XF%V'USI n @"ﬁﬂ\ﬁ’ !ggeéﬁgg 6o 0{95;92’33’ to use
p@g@%ﬁﬁx ﬁa %@b’#&?@%ﬂ%&ég ﬁgéﬂoﬁqrgﬁxﬁ%s W{’thg ps'é@?\% ¥ a radical

mﬁ’iﬁlo\"ﬁ?é'téﬁbér@fhrﬁ%? 5@@0 180P e 53b 98 HRRts/ mﬁpieéﬁi’b'é%ﬁmples of
nmet hod, suspension pol ynerization nmethod and the ik

theaadlbal inigdtorihoude @, 2'razetidisobatyrdritrite, 2('-arolsis-(2,4-
yneri zati on nmethod whi ch uses an org)anl c solvent.

dimmw\@ﬁramwe) akazmvsﬁaﬂpﬁﬂnxglh@vrozrﬁmlpb eﬁé@ﬂ@@f@@dﬁag a

eral or gani,c vent. su t ol uene ene
ol e SRARRF, 1ROy Tkt Brorids bl B5ibines
ed fromthe standpoint of productivity of
e*ﬂga%%ﬁgggltlon and the performance of the forned

coat iling esgécidilypreferebas e aliharvifdrdest dgeheintthar wei ght
of the copolyner used in the conposition may be

paimar@@!mbwmndmmmmercﬁmfm@qwhgdm-rmgmarmmertmmture It
erred range is from1, 000 to 000, 000

teggﬁ,;g RrgentipEgeyetion of ol Auring gmeoqolxrp,gmfgon and aﬁord superior

ordf3uciPies BY Bl RRolfers o TF relfi} et Stnibritodthe
m@r‘éﬂ@éd’ EBSily iy \ising |i3 qf}gnﬂﬁg sﬁndﬁ&ﬁﬁ oPthetsdfubility to the monomer

wei ght - avérage nol ecul ar wei ght tends to be easy to
(ckiiiis prefarsdio psE a stycarepdimnter@ndune fike et @ chaindrarsfer agent,

preferred range is from 3,000 to 100, 000. The nuch
angonat to pse meareapta rAgmithe nql,vmﬁrmailen owthad, anerogsionThe

po\i\emgnztatlgx %re ed ré?.'sS&#s'uo"’H pc\a'Yeymgrlzatton maﬁod and the like can be
adopted in addition to a solution polymerization method which uses an organic

solvent. Particularly, a solution polymerization method using a general organic

" solvent such as toluene, xylene, methy! 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

19



10

15

20

25

measured by Gel Perneation Chromatography (GPC). The
copol ynmer having nononer units cone fromthe nononer
(a,) can be detected by 1HNWR, |ICP emssion
spectroscopi ¢ analysis, and the |ike. The copol ynmer
havi ng bivalent netal atons can be detected by atomc
absorption spectronetry and the |like. 10 Wen the '
antifouling paint conposition of the present invention
contains the above-nentioned copol yner the forned
0al Ln ol d _an. ellent . aptifouling effect. Th
wéiit-$1a8po8 rolitelbr Seicth et Bl an preptpRterie iy emgelio
s in ; r h
0B ot i " O L Révind SRORI RO 6% driho ol bliGace
molegyias iweight tepids th be REEY BNéxistN & pAift dompositiphl uhifbinaIy
20 to 30% by wei ght when the conposition contains
Thaitore prefersac-tangs isfron @, 000tal 1000000 b Themuech raors prefemted
and, the like. Proper _vehicle content in the
rapg PG o dheoyelohtraverage meleculagweiohboan be

meaguFoe bR Sip! ERTFAPn Somak i (ECE L TeR BEh iner hiing
mMORGRET LritsnREA S the Fribh%[%ﬁ é%'Z chi'Be d%%ogégg;’%’%pma iCP

performance requirenent can be u

erpission Ispectesxeppicianalysis) And tHalikes UIThe 2B56lyRBERavifg bivalent
cuprous oxi de, copper thiocyanate and copper powder,
metghplomsaeandie detrcted hytatomicsahshrrdion|spactrometncandtheliie,

Pl e AL e
o SRR LA A O o™

anifiufing effe&C MThESPRRUM ¥ffect @ER BEAGHhdr @RREAERALY Adting an
sel ected by the ship builders' association of° Japan

anfifalipg eblestamek. Speci fi ¢ exanpl es of the conpounds
i nclude 20 manganese et hyl ene bi sdithi ocar bamat e,
zi nc T10e PEafRyed ratie of the seprlyraer, as a vehicle, in the antifouling paint

1t hi.a-4-tert-butylam no-8-cycl onyl am no-S-tri
coffBegtioh b s TrbSirtiNaried R SR 2 fo k% BY Welat herfine
earli i A laLtr, i .
o S S B H e B o, a o,
thellike. diRrbpervehitie cartent id (i Rorhpositdmiendotd aford an excelient

N- (f 1 uorodi chl or onet hyl t hi o) pht hal i m de,
ankfording) piieat iayH-ax exgRliank craaq-resistant property to the formed coating.

The antifouling substance can be properly selected according to 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

f:lerivatives 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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f1 uorodi chl or onmet hyl t hi o) sul f am de,
2-pyridinethiol-l-oxide zinc salt, tetranethylthiuram
di sul de, Cu-109N all oy,

2,4,6-trichl orophenyl mal ei m de,
2,3,5,6-tetrachl oro-4-(net hyl sul fonyl ) pyri di ne,
3-io0do-2-propyl butylcarbamate, diiodonethyl
p-tol yl sul fone, bisdinmethyl dithiocarbanoyl zi nc, zinc
10 et hyl enebi sdi t hi ocar bamat e, phenyl (bispyridyl)

kA A AR AL
mERPRIS tof boyiiHe3-ieirs, 2145 8l >0

possible to b end a silicon compound such’ as
tetpadhjaioplthbiphitsie] NNimethildichiorephenyluredishe

f1 uorine-containing conpound |ike carbon fluoride for

ethyienghiscibipsatiamsinopoer Todsnce; hﬁs&@lwb—z-h@ctybatzfﬁg
3Pz K nferodenleramelry Bipisraiian, A1 «tgata%@ixl ”—t@e%wan-
nEffindtoABERlrigieuB i, 'fé;ﬁ%h'eﬂﬁg'%%@ﬁ@%' peci fi ¢

telPAASIRY BSue HiBAIHELIOBAbYUNIGlIs 2 4 Blh@&léﬁbﬁéhﬁﬁaleﬁﬁﬁﬁ

barium precipitated, iron oxi'dé red and so on. They
2,36 \5-tetractden-44(mbihylssifogH pyrdina S3-iddoi2<propgl mityltavbamate,

20 nore of them A solvent such as xyl ene, propylene

diighomethykiktolylsultaneebisdimstindaitiosasbaneyizine.ging y| - ket one,

etflicndpisaieen %@ﬁi%ﬁﬁ&aﬂglsw Dinnuholfiaas 2Tathison
beh2iffddoP J%}g Wt?f‘?n&'ther singly or as a
0

m xture o hem 25 For forming a

coat intge Rintifstiling péthf—‘c@rﬁﬁcbsf 0H dfiEie pRiseht MOSMRA it iPRsef
the present invention, said conposition nay be coat ed

possibletie biands aisilicart camparndsueh agi polydlirngthy Ssilexane, silicone oil,

ﬁ anﬁl es of, the substrate include a ship, a fishing
an E‘P RgreontainingerRAURd ke caehan fitiogide forde pymose of superior

sn'ro%g'lrlesg of th%l %anlﬁg 13 ngzge[ ggi%ﬁ '(\)NC?’%JJ{BE ﬁwv%B},l ﬁ%e aite é:ﬁr%%ﬁ{ &

or@inisiis. | 1DisQ$BHbitie (PBIEhA GnBRRINGBF ao&lér*kﬁgrﬁﬁﬁtf gce of
substrate. The primer coating may be forned by washer

plqstlcmmrr A peimt @dditee cahotidriresin@ndeparyiniihe oempasitiont. heSpecific

ke. 5 The antifouli ngqnpal nt corrp03| tion may be
exglymeis@ﬁ theypigaeRt ingluge ddaniumg oxjsdeatalc, parium precipitated, iron

oxide red and so on. They may be used either singly or as a mixture of two or

more of them.

A soilvent 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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roller, by dipping, and so on. The thickness of the
formed coating is usually wthin the range of 50 to
400 pmas dry film Drying of the coating is usually
conducted at roomtenperature, but it nay be done
under heating. Having generally described this
invention, a further understanding can be 10 obtained
by reference to certain speci fic exanpl es which are
provi ded herein for purposes of illustration only and

ool Bt sbftiR i o8 POR el S b KBRS AR
infrastRitlire indSoVMP! RiM&FaRBHe c%l%%l' Jri &Pbﬂnﬁr Qdatln@eor an
followi ng non-limting exanples. he fol | ow ng,

inteomediate coatiny applietborathe sucfacp of aibsweteex ampl priseredoating o
"parts by weight" unless otherw se specified.

mﬁpbe drrereddyy washep PameI, chiarinetest iubberair epowy pomer and the like.

TR b B P S A i e
R e L o g

wifHif wﬂaﬁgg o500 §P400 TRLAWYdry S e DryiiCofiRa Zo@tﬁ'fg[ﬁ uhally

zinc oxide, and the m xture was heated up to
conkitted st room tegnperatars, tmt mmeytbaedme dritlet hpating:  of

net h rI|caC|d 36, rts of, ic acid, and 5
bar 1 Begihe ganeralsescinedintniysition 4 et HaSIFiEpENE Gan be

5305 by A8 s S BEIR AR oAl

ptﬁgéée% SFilluBRENdN drly BRE afdndt inteAGSPRY RRmMIFRE UNRSss 'ﬂﬁgr%fs%
conprising nmetal atom containing polyferizable

speoifieders. The solid content 22 was 44. 8% by wei ght.
[ Producti on Exanpl e M2: Production of a nononer
m xture M2 conprising netal atom containing

pol yggréigmi nmononers] Into a four-neck flask

equi ' a condenser, a thernoneter, a s dropping

funnelerdister, bl éﬁnt EJiﬁEi Q&? Z’%ﬁl‘l‘h cibally®y the

(propyl ene gl yco et her) and 40. 7§p§arts 0
following um-deutlrgrﬁkahipmsm Xrti mea‘oHWnb eparst inexbmplds@nd
comparative examples refer to “parts by weight” unless otherwise specified.
[Production Example M1: Production of a monomer mixture M1 comprising metal
atom-containing polymerizable monomers]

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 giycol

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

while 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 funne!
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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while stirring. Then, a m xture of 30.1 parts of

nmet hacrylic acid, 25.2 parts of acrylic acid, and
51.6 parts of versatic acid was added dropw se from
the dropping funnel over 3 hours at constant speed.
Further, it was stirred for 2 hours, then, to 10 it
was added 11 parts of PGVMto obtain a transparent
nmononmer m xtureé M2 conprising netal atom containing
pol yneri zabl e nononers. The solid content was 59.6%

b )0t oducti on Exanple M3: Production of a
we%ﬁ%ﬁégb %E e VB corrpri sing netal atomcontaining
eqw ppeE&%Pﬁ a con enser éﬁ%ﬁe@ﬁ%ﬁeﬁtgr@wayg?ﬁ gmetal

atbmioptaining p@tﬁrtérké@lbmmérar ged 60 parts of xylene,
and 13 parts of PGM (propyl ene glycol nethyl ether)

and #r@o a fparneckdfask iequipped dith sacuhdehserna tharmemelers a
heated up to 75C while stirring. Then, a m xture of

drapping finetard 3 stgenwes ?narlseazzd parts ¢ IGM (empalery gh@ol
m é&%ﬂi@ﬂﬁ Jnﬁafgst & 23 Pidk fand g mitin® B aad UadaZEC

“’*grgﬁb?r“ speed H‘Ext eﬁ&@d“ﬂ?a&g%%tlhr%@ C? 0%5 %g%ﬁs of
achylieracid, @nd isH .8\partsefdessalié dery was 8dded/ drepwiseditin #e dropping

parts of PGMto obtain a transparent nonomer m xture
funyeel cwep? heunsgat n:en&tanfaap@ﬂdc ohurther| iwapshiyed for 2dhdurs, then, to

. rmno‘%écf The solid content was 39. 6% by wei ght. 25
ity aedrd 1 bRarsahREM toeb wadtaslspewnbmoaowehmwe M2

o5 SRS TA P by B SRR, g ot comer

wRBY. GRS Whight @ condenser, a thernoneter, a 23
dropping funnel and a stirrer was charged 85 parts of

[PREAC{qT Bxgrhpledvid| Brodiictiomedf myrhomdher hixturd MBcomprsing natal
zinc oxide, and the m xture was heated up to 75C
atqiRicPataining ppiygierizakla menomershur e of 21.5 parts of

o t B3 B esk Palihad wih asribhes & ernoidtars
dr@ﬁr?dt‘itﬁfd?ﬁeparﬁdlé‘ UfrerQVay ﬁ%}r@é&‘ gﬁ ﬁgfts ‘&Pﬂﬁ%ﬁé‘ tand H%e]:%rts of

It was stirre ours
PG dpdpiRnt ghabl sethyl &6bHamdolt 2parteof #i86161286,841d the mlxture

nmononmer m xture M4
was heated up to 75°C while stiring. Then, a mixture of 32.3 parts of
methacrylic acid, 27 parts of acrylic acid, and 37.7 parts of oleic 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
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conprising netal atom containing polynerizable
nmononers. The solid content was 59.8% by wei ght.

[ Producti on Exanpl e P1: Production of a resin
conposition Pl conprising nmetal 10 atom contai ni ng
copolyner] Into a four-neck flask equipped with a
condenser, a thernoneter, a dropping funnel and a
stirrer was charged 15 parts of PGM (propylene gl yco
nmet hyl ether), 65 parts of xylene and 4 parts of ethyl

crBppiitrinel 3 ' 7ol thirallBs dR T i yBruBigalebl ¢
méthy T8 hEbj'anEi&id'ﬁgédé & Anc GAdS, R thé niktukd Wi nasted! @18 75°C
10 parts of FM 7711 (product’ of Chisso Corporation),

wihile stirghag. t sThedh, & imsixtupsnoin®?. 5 parts of metifbcrldis acidy 48 partsohe
Pr oduct i on Exarrpl e ML, 10 parts of xylene, 2 parts of

aggioraid, eD 855 pam pi versaticcarid waseddeqdrpwise foom tiwrdropping
fupgg,lpora Ion%s,qnt ts of éﬂtﬁl@‘( @zobl S, BFJQYO%FQUFS then, to
t 455 %é#%’%“?f%ﬂﬁ&’srdé P‘?%M éﬁ‘ﬁb%ﬂﬁs taeehsh et e iR g fug

conBTirRf el fonRedhthiniy p@*/lﬁeﬁé’éﬂénﬂﬁohewt Ythe solid content

peroctoate and 10 parts ot xylene were added dropw se
wmﬁ@&%)bymalghtes the m xture was further stirred for 1

hour and 30 minutes, then, to this was added 10.1
[Prreuction Fxapplar1 tRyogustionof rgsincopwiositian R eomprising metal

resin c:on803| tjon Pl conprising nmetal atomcontaining

SOTFANAIRIPO SOBOMANETS 6 i d content was 46. 2% by wei ght .

The T ' -
ol e P oot ik ABa il o Cndtfb iR =
dropging Rhnwan@aashmeﬂa@)thﬁgbd Repzrietdf PGNPBropRLAE HRREY
(HLC-8120GPC by 24 Tosoh Corporation, eluate:

metthiresthen) f &b nams disjylenerandcd paity qbethwmrxdatec apd tfmt mi;lcnm;e was
add to, P1. to a ati num cruci was
hea%%é G015 TOR RGNS SHARG. o ety b taPpRsrant MR T GRE Parts o

[
Y or 4 290 bl B A SB, JERRRY o P18 Grocuct o
Cﬁﬁécf gbmearéuangi 2/’1&75 pifs af thbimbmerThixiibe M1 ddrised ﬂﬁ@er
was conpl eted. The obtained ash was cool ed down and
Prodedtioadsaynplé WI i1Ofpastisad xyi8ne,a2 pants\aSNofmer MSD {a-
methylstyrene dimer, product of NOF Corporation), 2.5 parts of AIBN (azobis
isobutyronitrile), and 7.5 parts of AMBN (azobis methylbutyronitrile) was added
dropwise from the dropping funnel over 8 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 yeliow
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 Pt was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
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detected in the treated ash when it was anal yzed by an
| CP em ssion spectroneter (ICAP-575 MK-11 by Therno
Jarrel Ash Coporation.). And when the copol yner was
anal yzed by an atom c absorption spectroneter (AA6800
by 10 Shi madzu Corporation), signals fromZn atom were
detected. [Production Exanple P2: Production of a
resin conposition P2 conprising netal atom containing
copolynmer] Into a four-neck flask equi pped with a

TR CEBEhanch, BB B erertioTo Cor oyl ene g1 yeo
15
ot hy | areoFR s rofBiie BY sgtng IRe et Pl ¥ B00c

platindire caidilie wag.chalged, the copapdprasd sulftiristadid afd tilcrdcible
parts of nethyl nethacrylate, 33.9 parts of ethyl

haning thet mixture wasieatast ug-ina gartainer fod prassufe degnadation.  After

BRSPS Bl W cphermrans e oo
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ofhlrE8 s bt AbBigebucy O30 Beel B i 46, . % e Wasen

deRetea R f1d FEABYLSTWhEN it &{auﬁearnt@% 2P diisBioAY er 6

hours at constant speed. After conpletion o
spzabtiotrietsT, (IQAB-5p8 MI6-10 hyt FHanhg lJagrer Ast Caperationl). 1 Qarpbwhén

of xylene were added dropw se over 30 m nutes, the
thei cepalymeraesanatyaed by enratemicrahisorptinn speetremeter (AAGB00 by

1 h ' ded 10. f I
SOl Somparefon) Jorel Froan Bssvera (8REBS. conpr i 21 ng.
IR oR PR MoBa AR 2 Rl coffiBshih 2 (Ao e

atori-girtaingroapelyrijecul ar wei ght of the copol ymer in P2
was 6,200 25 when P2 was anal yzed by Gel Perneation
Chr orate@gioaphgck fldsE-gilippeRWitha carulenbeCartpenadreter, a
el uat e: di nmet hyl f onnam de). [Production Exanple P3:
drepaiagdynneh aBY aStiresvas caaigeditirartsmt PlivbrroryiRge slveal

t &k ni n -neck. flas

Bl BTRGEH, €% Btdof SR TR 4 pdts Rl asfbee” 87 ey ifng wes
héated 8 00T whild $tifingVaSTHEN b 9@FsgareRBrhbduriof BEY parts of

(propyl ene gl ycol
methy! methacrylate, 33.9 parts of ethyl acrylate, 20 parts of FM-7721 (product of
Chisso Corporation), 21.7 parts of the monomer mixture M1 described in the
Production Example M1, 10 parts of xylene, 1.5 parts of Nofmer MSD (product of
NOF Corporation), 2.5 parts of 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
compasition 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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nmet hyl ether), 59 parts of xylene and 4 parts of ethyl
acrylate, and the m xture was heated up to 100C while
stirring. Then, a transparent m xture of 26.4 parts of
met hyl nethacrylate, 40.5 parts of ethyl acrylate, 15
parts of F2-354-04 (product 10 of N ppon Unicar Co.,
Ltd.), 31.3 parts of the nonomer m xture ML descri bed
in The Production Exanple ML, 10 parts of xylene, 2
parts of Nof mer MSD (product of NOF Corporation), 2.5

wigh 525 Sl o HRs G AR iBEeBY CaC Gl 2ABHCS

Té@cﬁ?dorp&f-ét% oiiafd bifhé éﬁﬁllf&ﬁ'naﬁ'ﬁ%t' on, 0.5 parts of

t-butyl peroctoate an 0 parts of xyI ene were is
[FrodeddiofExamse PAYRroddttion ¢fld @sin dontpositioh P Ecomsrising metal

further stirred for 1 hour and 30 mnutes, then, to

atom-gontaipingiehpolyb®rB parts of xylene to obtain a milky
r esi copposi tion P3 conprising metal atom containing

copol 019 fourreck faskpaunrpedyith mﬁ@nmsﬁ%aapemr@mr @The

d@%ﬁ”‘ﬁ%’a&'tﬁaﬁ@% Sl P Forg b3 B b T By B o

é!h%lr)Y B9 g:aFﬁ! oﬁ‘c‘}ler?éaéﬁ@@?bﬂg Pﬁ@&\gr@aﬂ&@aem tHe thitde was

oh Corporatio

h@htedubyd: flodtGawhilke stimibdr oTher, adrankpaent eixiide oPREdSArtsOSF
of a resin conposition P4 conprising netal
mathyhinedracaiiatend0.6 pwds piethyl aciyletea 16 parts é ER-354eld(product

o AR L e LG 8 Garts oflne fapogtes migire 1 Gaseabestin
TR RNl o A S I e

of IOF dwpé@dompz%amwmw &ncdb Péﬂs BﬂAMEIWas added
transparent m xture of 26. 4 parts of 26 nethyl
dmpwisednisst of a dSpping putnp aver StHoyrs alconbanespea). pd’rftbs

of F2-312-01 (product of N ppon Unicar Co., Ltd.),
complation,ef addijjon; A nﬂswcﬂ?&buml Rergetoala ansh 4Q patte of xyienerwere

oo b33 e 8 . g i e e Pl Tog 1 BB fnq 00

miPluted), Bldn, &'this’'was aaaédswé péP@Nf ¥ASnSIPSHISH Lhleyiesmh DY

use of a dropping punp over 6 hours at constant speed.
cofdpositiond?® tarnprising fnetal ditdm-eontafhity cepdivnat Thesolid content
peroctoate and 10 parts of xyl ene
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 paris 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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wer e added dropwi se over 30 minutes, the m xture was
further stirred for 1 hour and 30 mnutes, then, to
this was added 10.8 parts of xylene to obtain a m|lKky
resin conmposition P4 conprising netal atom containing
copol yner. The solid 10 content was 45. 8% by wei ght.
The Gardner viscosity was W The wei ght - aver age

nol ecul ar wei ght of the copolymer in P4 was 5,500
when P4 was anal yzed by Gel Perneation Chromatography

iy iR h T te Yo s PR br ERPRL TR 30 st HE2 01201 oroayet

oPNlipgon Ehicar CRTNESH (3109 pSes GORB Ho?‘jo?&rrﬁ‘ﬁh%??( Mf]|5desgﬂbed in

atom contai ning copolyner]| Into a four-nec l'ask ™
The BrquuetiomExsmpleddn dtinparts ofyldhe! MBRIreof NofmeF MISP N9
funnel and a stirrer was charged 15 parts of PGM

(rredush of NQE Corperstion)r@ihpartsof BN, 264 7(Hparts aff AMBNevas
ket Pz By s ARG PITPIONET & hRUKs atoonplant paaesit

i " 13,
Afibrctiefott, of qoduBA{ 08 s o LG et ad T pfits ativtene

wéife added ThFeowiss BOERED Hm‘)utes?’i %é)ﬁlb&érte% it tirtdd 18AY Rbur

of Chisso Corporation), 21.7 parts of the nononer
amd 30 mireitéd, thisr do tHiewas addee 108qhnetof Xplehs a0 BbRiINM milkp
parts of xylene, 1.2 parts of Nofnmer MSD (product of
regirconmosicafoeomprisicg matal stompEomtaBing copdlymerar e eblid

@f@%ﬁ%ﬁ%@%@ﬁ%ﬁﬁef oGP L AR M on Of
par t 3" iSh 2R Seclied b of B 806 P 4 s 500

WhTEP4 Wak lankiyze8 by (GYl Peerhestidr c%rﬁa%grégh}om@m’z@@m by
m nutes, then, to this was added 10.1 parts of

Tosphdisporation eiuate: dimethyiforresrio).t r anspar ent resin
PEBIgHEXaMRd S TPRLCABA L ATSHa SOBOBIDYS SReTRYaing el
g B, TIE WeLont e aoe ol cul
by 210 ok ok SR il
dropping funnei and a stirrer was charged 15 parts of PGM (propylene glycol
methyt ether), 65 parts of xylene and 4 parts of ethyt acrylate, and the mixture was
heated up to 100°C while stiming. 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 (prbduct of NOF Corporation), 2.5 parts
of AIBN, and 4 parts of AMBN was added dropwise from the dropping funnel over
& 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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[ Producti on Exanpl e P6: Production of a resin
conposition P6 conprising netal atom containing
copolymer] Into a four-neck flask equi pped with a
condenser, a thernmonmeter, a 10 dropping funnel and a
stirrer was charged 35 parts of PGM (propyl ene glyco
met hyl ether) and 31 parts of xylene, and the m xture
was heated up to 100C while stirring. Then, a
transparent m xture of 18 parts of nethyl

o 51k el A b
PR Shobing g TR v o o

walght. PriiéLGaidnsr seosty wakBv. 30 parts of  xylene, 2.5
parts of AIBN, and 2.5 parts of AMBN was added

dr opv'»ﬁ'l"@eweigbkaveragmmnlacalar weight aﬁmesqopeldmahirt BS was 9, 000
etion of addition, 0.5 parts of t-Db
WHER BE s analyzad By ﬁegmspmcammr@paw (RAC #12pGPSeDY

f h d-f
T B Siorel Mot HARAERS | U Lrer stirredofor
[PRéductioR ExiifpRPs: tlfi'oeaétﬁinrbf% r%%m%Hdbsﬁnbﬂ Wc&nﬁéﬂwg metal

conposi tion = conprising netal —atom contar ni

atonpcdryaining cbpelymer] d content was 45. 4% by wei ght The
Gardner viscosity was N. The wei ght-average nol ecul ar

wei gitost founseddiaskeapipped with avsendengsen a theneronmetensas
Per meat r.omat o HLC- 8120GPC
dfﬁyp'"ééu'ﬂ??%ﬂge BShiger Was shafgs FRiR2rts g Rﬁomiwr&eylﬁaﬂweyi

mePANED R B8 e BALEIH AR el kBBl g 100°C
WISIRDSHrYE ! IThe®, b fraAsarbAmndle6 lof 18 paks eﬂme&eme\m&chylate 25

condenser, a thernoneter, a dr oppi ng funnel
pana afreéinyl mlataah{gmﬁm I-TcMr7t721 (proehad of mhcqsplcarrpo@tlgnpﬂo
ry%g et her) and 31 parts of xylene, and the m xture

28401 proguct g8 ShindRisHChamiealiGry, Ltic26 4 parts of the

mﬁﬁ@ﬁ%@@ﬁ%@ﬁ GesiBfin 1he PRiduRybh EXRDPI M2, 30pats ot
N (RIS, 1 215 fa ST A Wl B arory e 8051 ¢
hoairs Bl\bdbidisht 6psant] ufter 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 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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of Chisso Corporation), 42.5 parts of the nonomer

m xture M3 described in The Production Exanple M3, 10
parts of xylene, 2.5 parts of AIBN, and 4.5 parts of
AMBN was added dropwi se by use of a dropping punp over
6 hours at constant 10 speed. After conpletion of
addition, 0.5 parts of t-butyl peroctoate and 10 parts
of xyl ene were added dropwi se over 30 m nutes, the

m xture was further stirred for 1 hour and 30

o ot i ept ek WRintRR iy EEpietohl ubearass?

d [ d
SR ER e R e g S é' gxos.

mefhyl éthefjend @l pdrts hsGlangCandtheatiixiire ng@ateaf up ta:e100°c
copol ymer in P7 was 6,400 when P7 was anal yzed by Cel

whilg stireing.onThem; artwwagamphaymuﬂa@ 3822080f methminacrylate 15
ration, at e: t_hyl f or mam de Pr oducti on
PR hAE BT ot et K72 Tt 4R 556 Gatppeation), 10

o7 Bl RSB, PP 7 o
oftd19s Fatich), 44 pBAIGr murﬁiﬁoﬁqgg I Rt in The

charged 15 parts of  PGM (prop

Predietign EXsinplaiM3; 10fpartsl af xplens 2.8 paits iof A!HN e&daw 5 parts of
acwl ate, and the m xture was heated up to 100C V\,hl l e

AMB hwaswgdd?w@npwwetbyaw@mfmedmpmm}mmhmr shotrpal canstant
SERP, LABP sainedorbaf ddhtin, 0 Rarts 8 g Brrctlnala Andiso parts
ofgforbeiS .#?%?r%%%?i&?zﬂﬁwﬁ% 8 Ve Py Sufdt

fodesuouir &e130 midlites, Al 46 thie Was 2waBB 5% Pt érq?rlféﬁ‘kt@ oblain a
| ene, 1.2 parts of ‘Nof i ner NMSD (product
sh tlsp@pudy esjn ctﬂnﬁoqﬁmﬂ R7 compdigihg retal e&orﬁ-cpataﬁmngabomﬁhbr

dded dropw se use of a dropping punp over 6
Theosal Cgﬂt%wﬁﬁts"é ﬁ&@@fgw 1 Bne Gernasvissasibrwas -T.

of  xy PaNeighayBigeindbaniatiiph B3b3 S8Rl weRB 4

wHENE Was \Waglyzed by Sel Plehhé &bl G a‘?&tgép@@_@??zogspc by

m nutes, then, to this was adde ene
Tasoh dlﬂramratlan mltluatg dlmethylfonmmﬂs) tion P8 conpri sing
met al atom cont ai ni ng copol ymer. The solid content
[Productlon Example P8: Production of a resin composition P8 comprising metai
atom-containing copolymer]
Into a four-neck flask eqdipped with a condenser, a thermometer, a

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

“methyl ether), 59 parts of xylens and 4 parts of ethyl acrylate, and the mixture was

heated up to 100°C while stiring. 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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was 45.6% by wei ght. The Gardner viscosity was -T. The
wei ght - aver age nol ecul ar wei ght of the copol yner in P8
was 5,600 when P8 was anal yzed by Gel Perneation

Chr omat ogr aphy (HLC-8120GPC by 10 Tosoh Corporati on,
el uate: dinethylformam de). [Production Exanple P9:
Production of a resin conposition P9 conprising netal
atom contai ni ng copolyner] Into a four-neck flask
equipped with a condenser, a thernoneter, a dropping

ChlBarr el of AR 4 5 g P APeRFhS o8l Bpageo
Y R Brope "@h%dﬁ% et RSraat oot splia. hr Sompfliof o
additidry, 0. 51parkteol tiajiperddoatd ahtlI 0¢arBtdi XyleAs Wélré‘b&dedlo
parts of F2-312-04 (produced by N ppon” Unicar Co.,

dijopwyise, ovep 3P aningtes  thehistod wes fthe stiméd Bri1dour and 30
nmononer m xture M

Cor or,at . 4 parts of the
TR bk 5 iorias ulen 10 2 erts o rdee Moobtan lkerasin 20

3o 2 SotEics i sl e B 5@"” 2lfer, dBR, SoH Fepten

waoa56% b et 20Fhd eamnepvw fr t-but yl

peroctoate and 10 parts o y ene vvere added dropw se

over The weighttaeragemolBculat Weightsf thb ebbBIgies I P8 W@sfSQSDO
1 hour and 30 m nutes, then, to this was added 4.

P8 vze anﬂiMZ@ﬂ@Yt%elcﬂﬂmBatlQn @hnoglat¢grapmpuu;ceezmepc by
Si t| I nmetal atom 25 cont ai ni ng
Ttgsg’gﬁf “%tei ’H“%’Mtgﬂ'ﬂ?m\ﬁﬁé 45. 6% by wei ght. The
it average
TS 5—%‘*&2@“““% Phpiion d o BSp EBrPRb Y $52 B misipn el
atmdnmnmm f_lled by Gel Perneation Chronmatography
(HLC-81ZOGPC by osoh Corporation, eluate:

di melrg Bffommmkdta)sk elRippdd Mthmcﬂdanﬁérea Ridttnometer, a
Produ ti Oﬂﬁréf{:)ﬂa resin conmposition P10 conpri sing

drepiag K SHTH Vg S356r9 4B PRITS of REM toroRuienaiglyeol
o b8 oIS i 5 BR Epsado
whl[&'dﬁﬁmgan ThéR, $BERSpRéntixture of 18 parts of methy! methacrylate, 45
parts of ethyl acrylate, 10 parts of F2-312-04 (produced by Nippon Unicar Co.,
Ltd.), 10 parts of TM-0701 {product of Chisso Corporation), 28.4 parts of the
monomer mixture M2 described in The Production Example M2, 30 parts of
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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butanol, and the m xture was heated up to 100C while
stirring. Then, a mxture of 20 parts of ethyl
acrylate, 25 parts of 2-ethyl hexyl acrylate, 15 parts
of acrylic acid, 5 parts of FM 7711 (these are
produced by Chi sso Corporation), 35 parts of 10

FM 0711 (these are produced by Chisso Corporation),
and 4 parts of AIBN, and 5.5 parts of AMBN was added
dropwi se fromthe dropping funnel over 3 hours at

ESRY A08 ke S R BB Sh Sty Bl df2Berc by
TY85R Cabofion? Blate! Bfnettiifori@iids)Cont ent was 39. 4% by

wei ght.” The Gardnér viscosity s +G 15 And into a

[Froductioncah e R180Riog0eibrvéfld reginCddnipRRRRA. P comprising
thernoneter, a dropping funnel and a stirrer was

metal afera-coo@iniag capalfmerhe obt ai ned varni sh, 20 parts

of n nic acid and 7 parts of copper hydroxide,

and ﬂﬁg’t 4 %‘@Pﬁk fimsk Wupa %@z?er, &ib:mgtebfa
: P A
Bl Ly S5 U e oo A S D s ot -
bafaRbk 8RAHH Mi ewjéﬁ‘?'leﬁ@:d up. fP100°€ vitdile! éi‘m‘ﬁ'@“ %‘r’]‘g%ixture

50. 4% by wei ght . e Gardner viscosity wa

of20 pérts efvathyl geryianb c28 parts BE2-aihyihekyltdes1sep s Eﬁﬂﬁ of &crytic
P10 was 9,800 when P10 was anal yzed by Gel Perneation
acid D part» gt Y 1( Kibese appBrCubsd by Chisiso Corparation)pB5 parts of

| uate: dimet hyl foroppm de). [ Production Exanple P11:
PR e PIodued BY Ciiasodtarpersdan)s 208 ARarsiai plBhisand
o | . )
5 Bifte 1SRN QRS Abbd rGinfice KB the Wi LANPLAVEF § hours
caHsta ispeed. UNaFRr camBletioh lof BEGlioNaRe FPaLANas RirfPRf S6rréd for 2
PGM (propyl ene glycol 31 nethyl ether), 65 parts of
hows carsl amarnishpyeast abtaihedt hyhe aolidydomtent wais@3 4% byl wéighte

vvaéﬁ heated up to 100C while stirring. Then, a
The GRedner ¥iscosiywas €6of 32.3 parts of  net hyl

o A £ PO el SRR BRE A FORr o
5P 85 EARaP S 8t chafod Vg, 2

pasts diolephthenivEidid and Trpbity b toppan eydioRile, aifd BéUnkies wish
he(;ct)éé)oratl on), 2.5 parts of AIBN (azobis

up to 120°C and 2.6 g of water was dehydrated while stirring for 2 hours to
obtain a resin 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 oy Gel Permeation Chfomatography (HLC-8120GPC by

Tosoh Corporation, eluats: 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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i sobutyronitrile), and 3 parts of AMBN (azobis

nmet hyl butyronitrile) was added dropw se fromthe
droppi ng funnel over 6 hours at constant speed. After
conpl etion of addition, 0.5 parts of t-butyl
peroctoate and 10 parts of xylene were | o added
dropwi 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 yell ow

ek SR B o3 R 7B Al e et ot 6T, e B Grcure was
hé&ted Gpts 100° € Whild 36 fd?ﬁén,‘qjt?&%}'bﬁ'\t Wiura of 32 parts of
wei ght - aver age nol eculFar wei'g 0 e copolynmer I'n
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or Fxgmpiedy! | TGPt eforyleien t AparasdiNateel MSR - a
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SRPRYETHED L Bardy o APENG2Ss TR Mt BEAY e
dapwideairam thendroppingfupinal been® Roursen cefisttit speed 00Kuhi | e

stirring. Then, a transparent m xture of 32.3 parts of

coraplptien akaddition, O rarts3d tdhuhd pemcidate ahg 110 parts lofideng Grere
at%?eratﬁr of . FM 07%& (h%Od t of Chisso Corporation),
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L QFF ' "2
UG S s FUORES 161 coBlasBoglo SRR Eon Bley

trarispkant Fssin e6Mbbslfion P21 2oRpFibifig Phctdl S80in-Rthifing 3bpSlymer.

of AMBN was added dropw se fromthe dropping funne
They eglidecambant svast45cHh dyaweight3 2 The Gelidnekiviszosibowas e on
of addition, 0.5 parts of t-butyl peroctoate and 10
par t 3 Negyeightraveeadainelesdiaewetghb plihecosolymenm R hwee 6,800

eI TL Vel ahelfESa bVief BertbendtCrontatpiy (T E130aRe by

Tdsoh@Xrpbration, Sa48: difleifolrhaRRART et resin conposition
P12 conprising netal atomcontaining 5 copolyner. The

[Pemitiction Enample MEZ PHoduEtiohf webghicompbsitiea PdR&omprising
Vi scosity was +v.
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), 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

methy! 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 Nofmér MSD (a-
methylstyrene dimer, product of NOF Corporation}, 2.5 parts of AIBN, and 2 paris

of AMBN was added dropwise from the dropping funnel over 6 hours at constant
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The wei ght - average nol ecul ar wei ght of the copol yner
in P12 was 7,600 when P12 was anal yzed by Ge

Per meat i on Chronat ography (HLC-8120GPC by Tosoh

Cor poration, eluate: dinethylformmde). 10

[ Producti on Exanpl e P13: Production of a resin
conposi tion P13 conprising netal atom containing
copolymer] Into a four-neck flask equi pped with a
condenser, a thernonmeter, a dropping funnel and a

sk, g RaPIRE S 3 it 6 SR8 e

oﬁ@]éﬁe’ﬂf@re tdis%éwéfesd%ulés f&?@rn%si sg?.ui"lgg%nrred

while stirring a transpar ént mXtur &

fopdriour ahd 30ahinutes)blohpior thisavas addddi (ORpbas Bf xyiérid/o obtain a
acrylate, 40 parts of FM 0711 (product of Chi sso

Pﬂ!@wsm# aasparenﬂresinmnmsmbnme aompising mital atom-bintaining
descri be Production Exanple M., 10 parts of

SRR~ 3o S5 Canlent Y@ 6 ABOVEIBh el Sstcet Macosty was
+g| mer product of NOF Corporation), 2.5 parts of Al BN,
and 0.8 20 parts of AMBN was added dropwi se fromthe

dr ODWHégmé;HﬁlUﬂagd@fno@cU%\‘ Weight fﬁ%}[@ﬁﬁ/ﬁ{é%?% walst7600

conpl etion of addition, 0.5 parts o

when 842 sasansicted 1y GelRetmebtiory Chiven pﬁﬁ@WQD@PSeby
over 30 mnutes, the m xture was furt stirred for

TQSQ‘Tb@‘PFPafﬁ!'OBOelhﬁWuﬂmﬁth!ifwnaﬂnde)t hi s was added 10.1
arts of_ x n btain_a | ow transpar ent
PEIdoR sxinold F o sodiBiny s Golieeiign Hasmpriang
& bﬁﬁ %%[m he solid content was 45.1 % by
mvve&lngﬁnp aﬁ'%’ er scosity was +U. The
wei ghttoafeluhgec ﬂi&sk@duﬁfgeﬂﬁmﬂlrﬁ céfidenBer, %Qﬁéﬂrf{dfﬁétei‘ &
P13 was 8,800 33 when P13 was anal yzed by Gel
drpping ftnneh ah actirenyas phergel6 pRHRAERGM Ypropgisnt glycol
&1 ["SF% el uate: di net hyl formam de). [Production
m xﬁf} d parrbf e@w&qnw% pets sihaseyas, end naamadurs was
nt ai ni n Ihto, a
ﬁur - nec I as ’E%L%“t ﬂt'?n Eﬁ@ﬁ?”m fgz arts of
méthgr WBMMRLEAate 2 3, d BRE b Bth{iErihte? 46 Ve
chgrged 15 parts g PGV propy%eng E%ﬁtg:fpwm roduct 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-
methyistyrene 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-buty! 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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nmet hyl ether) and 61 parts of xylene, and the m xture
was heated up to 100C while stirring. Then, a
transparent m xture of 18 parts of nethyl

nmet hacryl ate, 25 parts of ethyl acrylate, 40 parts of
X-24-8201 (product of Shin-Etsu Chemcal Co., 10
Ltd.), 28.4 parts of the nonomer m xture M2 descri bed
in The Production Exanple M2, 20 parts of PGV 2.5
parts of AIBN, and 1 part of AMBN was added dropw se

e B Vo el P o BbBin it So ey e i gpape by

Tbs&ﬂtﬁb&ﬁfoﬂcbﬂﬁfeedﬁﬁ&hﬁ%rﬁéﬁ{, )of xyl ene were added

dropwi se over 30 m nutes, the mxture was further

[Rroductied Example PO4T Prddctish df rsiLcRSpositioR P14 oriphsing
was added 4.6 parts of xylene to obtain a pale yell ow

Qiﬁ%céﬂﬁlmmMﬂr\?ﬁb& ti onhP14 Ico(r]lrprl si ng net al
Zéog}ﬁgﬂtﬁ’fﬁﬁ&‘ﬁoﬁo ¥msr T gg;o |qs?|90ntent mm?ég,a
PR ME A% JRef %i%%%ﬂ%ﬁ@@%ﬁ@%bn

mietHyP BeA B partd-&F§leHeCh F)é gfg&.?,s '
el Jgt e: p% met hyI for rrxém de)gd rrgnécﬁg%?%%ﬁﬁx ﬁ}Pilcgjac

whilestiring.orThen, a trapsparenbmpasietdf A8 pais of Aigtyl fellacrylate, 25
metal at om cont ai ni ng copol yner] Into a four-neck

Partsefietay lﬁ:pﬂﬁéa.l 44 P%ﬁ%o%ﬂdm r{progluctraf rShémEt&u Chem rcallc Co.,
35
L@@z‘f’é’:ﬁ‘%&? CERE mpliirner Mz Jesccbrain Tamhrodicyon <
ERImHYINE0 G G, 26 e ARSI RE Y e b AN WA ptea

drespivisgl fmtﬂm&mﬁ? funrieh ovérad hurgfat s&ﬁmém%gg&b at Rﬁer50
parts of X-24-820 product of Shin-Etsu em cal .

cagapletion 9f addijtion, ﬁémanscﬁf tlutyl anmotuate and 1 0 parts/Bf xylene were
in The Production nple MB, 5 parts of
Sdrop
fEP‘S'Sﬁé’W?rs QDintesy th%ﬁwd!r%% fuahamsﬁm 1hgdeand 30
fu 6. hours a
m@*&%&?“ 1R, [ A8 e pdastP R s 17 RS 1o Celined B vl
treﬂ%bhﬁer@fes‘in Eﬁﬁlﬂésnﬁ%ﬁf P¥4 88hBrisiRg mital RS oRtainiM é lymer.
were 5 added dropwi se over 30 mnutes, the m xture )Gvas
Thausalideontent wae dli5f2% by vieighit. aﬂTHe BRrdrier viscosity washU. t o
this_was added 5.5 parts of xylene to obtain a pale
yel | die weight-average mo!ecuiar weight of the copolymer in P14 was 8,200
when P14 was analyzed by Gel Permeation Chromatography (HLC-8120GPC by
Tosoh Corporation, sluate: dimethylformamids).

[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
dropplng funnel and a stirrer was charged 35 parts of PGM (propylene glycol
methyl ether) and 41 parts of xylene, and the mixture was heated up to 100°C
while stiring.  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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transparent resin conposition P15 conprising netal

at om cont ai ni ng copolyner: The solid content was
45. 0% by wei ght. The Gardner viscosity was +R The
wei ght - aver age nol ecul ar wei ght of the copolyner in
P15 was 7,200 10 when P15 was anal yzed by Gel

Per neati on Chromat ography (HLC 8120GPC by Tosoh

Cor poration, eluate: dinethyfformamde). [Production
Exanpl e P16: Production of a resin conposition P16

i : ey I I nt.
LEEPREISTE, TS FlonBhaF S LB RRRTH KB Phoditn®
ExdapliMB, & partéof BEMI 2 EparR0bof AIBRE AN} bait o‘i-WMQr@ Wab%Rided

charged 15 parts of PGM (propylene glycol " nethyl
despmiss) frors Shepdrappingffunnel ener Gihouré apaobhstamtispeblly | After

| ate, and the m xture was heated up to 100C while

C%agﬁg'%ﬁ% gf additign, 05 parts-afibubm perdciaate and 0 pertd op aylens whre
o g 51 4 0 b o a0
i, el e aF added 38 BRI YL 1 HhiEic Fodl3 YRl
et ot NP Camer B compriSiss feta b3 BnigilRp copojyrper.
Thensalid cantentMBIN 46:0% by okaights opné Sardner iscbsitydwadpRNY

funne‘J@Pover 6 hours at constant speed. After
conpl'BeWhighiraverrge melaculer weight efthe copolpmerin P15 was 7,200

WATLETS Bk BrBb2ed By K2 Fdqp it GEomalaran L S1R0e S by

legéh CorpérstioAsluats: diive rmérﬂﬁﬁg to this was added

0.8 parts of xylene to obtain pal e yel | ow
[Ptocuctiora Eramplec16) Prodgution bf @fedi 6omBasiies PAS cBRbALing
atom contai ning copolyner. The solid content was

metgl gopmsontainetcoprlveediar dner viscosity was 35 -w. The
wei ght,- aver age | ecul ar wei ght of the copolyner in
P16 &g% aé?‘ﬁ"o'%%éﬁ eﬁ’i'Bp?\%M‘tg Rgapdeasasya harmpeeteragi on
dr il‘?s?ﬁﬁrﬁg 'Pf&rcir aﬁﬁ oratio
gl%a e: [%\@{]ﬁﬁf‘ or rr%:_n e &j ?FE’&%%EE?&@W@(@W @Wi?:
methyl ditiodr), B9 rtsPofl@Rhe ah@ISrts df Uiy AéntREPirdthB thixture was
metal at om cont ai ni ng copol yner|]
heated up to 100°C while stirring. Then, a transparent mixture of 26.4 parts of
methyl methacrylate, 25.5 parts of ethyl acrylate, 30 parts of F-254-04 (product of
Nippon Unicar Co., Ltd.), 31.3 parts of the monomer mixture M1 described in The
Production Example M1, 10 parts of xylene, 1.5 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 10.8 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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Into a four-neck flask equi pped with a condenser, a
thernmoneter, a dropping funnel and a stirrer was
charged 15 parts of PGM (propyl ene glycol nethyl
ether), 59 parts of xylene and 4 parts of ethyl
acrylate, and the m xture was 10 heated up to 100C
while stirring. Then, a transparent m xture of 21.4
parts of nmethyl methacrylate, 25.5 parts of ethyl
acrylate, 30 parts of F-254-14 (product of N ppon
aMnicar Co., Ltd.), 31.3 parts of the nonomer m xture
described in The Production Exanple ML, 10 parts

of XytH\Jei ( l. en
di mer, pr%‘gﬁ%?’ég?émg&dr%or qtgﬁae%@éﬁfibﬁwﬂsw
whien P26 5vas dnahaiedoyabei MdiNoutich SHERSLLO5RBNR s
droppi ng funnel m’fgrg 6 hours at cons awgﬁ%ﬁ%{agby
Te eippeations eluatd dinmethylramide)s of t- butyl

10 parts of xylene were added dropw se

eroct oat e and . . e

IFE5ieg Eprip8 171 RiBaketionsl @ rwals composiion FSY compising:
] e then, to this was added 10.8
m%gdj?g&%?&%?ﬁ'wyniﬂ ain a pale yellow transparent

resi e LashHd é'lf)ﬁh ffﬁgar byl t.0

cont ai ni ng copo yrrsgge.z;u. e s‘,% i%g%ﬁbg%%%v@%%%@y

drappigh funrishandarstirer way charged 1% pans of PG Epropylens glycot
ht - aver age nol ecul ar wei ght of the copoFyrrer I'n

m\g:i’???%ﬁgf )6?939?15 m???dgga?aﬂ gtb}dchlfbglcgl@ebnwﬂ'fmatdm was
(HLC-. 81 T [ ,

ettt AT ple S e, 3 Faprraenimbie oA 2hpiarts of

B BH 0S5 SRR b o B ST 0l o

Nipbers Wnikgr BN etd. WMFIB parkPHARs %ﬁimn%rm%@ﬂﬁtsféscri?ed norhe
parts of

droppi ng funnel and a stirrer was charged 1

Prednttoprio@yipie bl gl 9 eatts ofiryibye, 15 barts of RBfmRaTNSD Q-
%I e&e and 4 parts of etheél acrylate, and the mxture
meihuistyrrng dmer Preduct o6 NOEHE preoration), i34 parts ehAIBN, and 2.5

' f. . f hyl
oSS Yo B ol d o B8 e s s
bt b s fodirs SR g o

10partsof aflend evond added ditipwise &veVBOGERGIESBR hirtuFE%as further

Production Exanple M, 10
stired for 1 hour and 30 minutes, then, to this was added 10.8 parts of xylene to

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 molecuiar 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 Exampie 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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parts of xylene, 1.5 parts of Nofiner MSD
(a-net hyl styrene di ner, product of NOF Corporation),
2.5 parts of AIBN, and 2.5 parts of AMBN was added
dropwi se from the dropping funnel over 6 hours at
constant speed. After conpletion of addition, 10 0.5
parts of t-butyl peroctoate and 10 parts of xylene
wer e added dropwi se over 30 mnutes, the m xture was
further stirred for 1 hour and 30 mnutes, then, to

f
dioBpfhg il A st WeB e 13 3arRE @%39}"2’#&”9%
methiyd bthak ) 69 pants of Byieds 60 2/parB of effYEadiPlatd] ana &g ﬁﬁ}-&ure was

was 45.6% by wei ght. The Gardner viscosity was -
heated wpitg A 00 while) stimog.e cTihen, atsirgparent nimarscm‘mﬂtypms of

18 7,000 when P18 | yzed
el et it ShoRe 38R a“@%a&?%@&%sw#mgmmmf

CERSR SRkt 20 R IR0 PRLRY % ited Copir P 1.3

p& B tha 'nﬂﬁ\ hﬂhu?é W%&%w:h%ﬁﬁ%&w Examipib WP 18

four-neck k equl ppe a condenser

partesfmyeriect 5 ;fartsdrfwwmagufstw REMmethybtytend dinhd ?m%ct of NOF
charged 15 parts of PGM (propyl ene gl ycol

Cetpieeationy &5 partp af ABN, fand\2. & parts efWMBNewas addedadm&psnse from
heated up to 100%t while stirring. Then, a transparent

t"Fh PRAIRG Bineloves Brhoury ah%qn&;am §Rgethc rﬁfteapempwon@saﬂ@ltwn

of 302- uct. o
0 Ripafis Y bl ferhBata he 6 bud et e atdBHtoRng mupr
3 r I
%@ﬁusﬂéfftm%%ﬁé/l@&g “éﬁﬁ'g’r" her diffet Bqu ok S g%?‘?@“‘%?“ﬁﬁ%ﬁg this
wasaddettiti8 partp of sdend tooobttinea palo poliovatrébspirentaesin 4
hours at constant speed. After conpletion of 37

compasition F 18compyisingmetal etamrcontainingeansinesran dheGolichr t s

oot YR R R T e il ™
M NUYRS weidf! %veﬁégetrﬂ;@cmﬁwa@ﬂ?& e SoBaindr mf PYYWEB% 000

to obtain a paleye t ransparent in conmposition

WHRIOP tOwas analygedby el PoATRAtVA ChromatbgFaps) HHIRE-81203PE b
solid content was 45. 3% by wei ght. %)ﬁgg IE]Gg?r dner Y

Tapph dsuperation eluate: dimethwifoghamigepr age nol ecul ar wei ght
[Prc;-c!uc[1 ton Exgr%l%r?‘{ 9P 7 ulcstalo%?aZes?lr? (c):omposmon P19 comprising
metal atom-containing copotymer)

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
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when P19 was anal yzed by Gel Perneation Chromat ography
(HLC-8120GPC by Tosoh Corporation, eluate:

di met hyl f ormam de). [Producti on Exanpl e P20:
Production of a resin conposition P20 conprising 10
metal atom containing copolyner] Into a four-neck
flask equi pped with a condenser, a thernoneter, a
droppi ng funnel and a stirrer was charged 15 parts of
PGM (propyl ene glycol nethyl ether) 59 parts of

B9 95O BB R o e B

dtdpmsepmrm mw thehixkie M%&ﬁer%nb@ faFel Rl and 30
nmet hacryl ate, 35.5 parts of ethyl acrylate, 20 part

miyiutes, 3ben,ad tr(npwad acitded#.6 parfspafixyldnecabbi@in a ph@brdlow
31.3 parts of the nononer m xture ML described in The

“’F’P%Rﬁh’%'ﬂfu resin cempesition 19 compsising roatakqtpm-@ntammmpobmer
788 Pl Sfaves Ao ot B Caeridrosiscmps br
5 hou e waLHESSAaPHoRE WBIONEY s eBloRher TR T3 a7 700

wheld Pt Davas &xa@zaarwgeafpdrmbaﬁdﬂ caﬁfnié%bg}%rh% -BJIQOGPC by

parts of xylene were added dropw se ove m nut es,
Tesah (Gbmptatl@ny\elsa!feudmmylfosmamdaj for 1 hour and 30
then, to this was added 10.8 parts of xylene

[F{andu%*BP EAMRIGRPE Rre#u@mqf Arepiarcomposwisn P20cwepisisirigon

e AR B B 0 ot The e dner . 25
vi scq.smta/fomﬁealwasmgzgﬁea%g@%g%ﬁ&@ﬁa@ gg%lnf?am&@ ght

of the copol yner 1 n
dmppmgmmabpna;elsneer was tharge@5qQasQd PGM Yp rbe@w%gQ@C
38 Tosoh Corporation, eluate: dinethylform
mﬁg’b’b@béf)l 29 pasAbiverroand Spedsiof sthyl asrylaier asd the mlxture was

[.nto a our-neck fl ask, equi pped wi

BRI L0 e e cen. 2 raa»mﬁfsnwalmwﬁ@éﬁ%f@r@ of

8thiyf /B h.!)?d 2
mé ?re l‘thhy a% .gﬁgﬂ% gf PII écr@%t gﬁ' GRE ggﬁ 03%? (oSt of
Nipparh Unizangs., hedy, e wpaﬂﬂoﬂ{hg%dﬁﬂrﬂé? rﬁkﬂufé M"l&jesmﬁéh ifThe

transparent m xture of 42.1 parts of nethyl
PraduetionrEample M1, 10 parts of xylene, 1.5 parts of Mofmer MSD (a-
methylstyrene dimer, product of NOF Corporation), 2.5 parts of AIBN, and 5.5
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 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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37.9 parts of ethyl acxylate, 20 parts of FM 7721
(product of Chisso Corporation), 30 parts of xylene,
11.9 parts of PGV 3 parts of Nofnmer MsSD

(a-nethyl styrene diner, product of NOF Corporation),
2.5 parts of AIBN, and 7 parts of AMBN was 10 added
dropwi se fromthe dropping funnel over 6 hours at
constant speed. After conpletion of addition, 0.5
parts of t- butyl peroctoate and 10 parts of xyl ene

TR o SRR Bmdlilamiddlo °% nutes, then, to.
[ProUScHOREaRiIfg P21 PRAULGS s/ ondbsiBhddl 8 M | kY

resin conposition P21. The solid co 45 1% by
vei ghihto & Fouraek figsk edippadseittsh condéser b :h&'?x%meter a

wei ght - aver age nol ecul ar wei ght of the copolyner in

droppingfunnel 4pd a stincan was ThargedatSapariscof R@M(epnopﬁanmgmnbn

m@ygn&\t ogr%%@ 81ZOGPC by lagg};g%%or poratio tt’P‘Q@
%%%ééﬂ%g%*&%%bﬁ@@ﬁ%s' %ﬁéoﬁm metEyninacrytate,

S‘E Eg{aﬁgdﬁtleg{ paé?rl og E*gvgg’r g:f CHEE? E‘;%fporation)

3®pbﬂs pf ayiehed 1@@:&: dff PGM| 8pearts @ﬂNofrﬁ@' MSBt(ufnfﬁetMﬁﬁtyrene
heated up to 110C while stirring. Then, a transparent

dimex MP@U@ifOfJbDECmef%tlQﬁlﬂ %pagxs ofBIEN, @nyll Tapasts of BMBN was
acr | at e, arts of FM 7711 (pr oduct
sy o Buis S R PBAING TurkiobBrasie s ot et Spoec. After

cfPRbITSs il B i Bl PR e ls R were

addwm'ﬁﬁwiibfﬁirér 30hMsies, thé mitire Vs RIMHAF 51RFd fol 1 %oeﬁéﬁé 30
of AIBN, and 7 parts of AMBN was added dropwi se from

miggitash hat, tpthisgas added 5.0\pests &f h;dens taabbtaipres milky resireed.
After. co Iet ion of addition, parts of t-butyl

095%?%8{%'? -andegplid &Pﬂf@”bwaif}ﬁéﬁ%by\éfﬁ&f&d dEre Gauingr se

i nutes, the mxture was further stirred for
w%\’qﬁf% an 30 mnutes, then, to this was added 5.1

part shafwéightee%ré@ bl ReighfHStha's |¥ﬁ§§hg=/2%was 9,400

conposi tion P22 The sol 1 d~cont ent
wlvm Bat waslanalyaed bgGel Permeatioy Omemekograpey (HLC-8120GPC by
ht - aver age nol ecul ar wei ght of the copolyner in
gl:;,\;g;g::ngtlgo,oa-luaate dimethylformamide).
[Praoduction Example P22: Production of a resin composition P22}
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 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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when P22 was anal yzed by Gel Perneation Chromat ography
(HLC-8120GPC by Tosoh Corporation, eluate:

di met hyl f ormam de). [ Producti on Exanpl e P23:
Production of a resin conposition P23 conprising 10
metal atom containing copolyner] Into a four-neck
flask equi pped with a condenser, a thernoneter, a
droppi ng funnel and a stirrer was charged 120 parts of
xyl ene and 30 parts of n- butanol, and the m xture was

OSSN 5k B Sl B B

0.5yt af %u%rﬁp@@bfo&t@éncﬂfﬁ Méﬂts%f@é‘@' \ﬁereo%cﬁﬂr SpwWise over

FM 0711 (these are produced by I SSO rporationy,

3Qminutes, dha mixtireAvaiNuriber stiidadort Gpul afd 80 AIMUIES, then, to this
dro ingafunnel over 3 hours at constant speed. Af'ter

wabiest 9.4 pags ofaripae knobtaina tenaparantwesin compbsition P22.
T Ol e by 5 b
i R i 0t -neck fl :
Lo Dk eidiaveHoeolebial DEBnfor e ohet in 2 was g 600
wiiemnP22 wasanalyséd by Sl Paﬁnséi@hgﬁ%&lgiﬁ??aﬁry(gﬁfc-hwdepc by
ni cid and 7

obt ai ned varni sh, 20 parts of naphthe

TqsehtGorpération ehuathydimethylformamide).he ni xture was heat ed
120C and 2.6 g of water was dehydrated while

P %UW% xgpple P2 freduction ghe s aompesitiors BER eeimprising
meg o GRS Bo8eBis by “vei ghe . The Gardner
by 40 Tosoh Corporation, eluate: dinethylfornmam de).
butanob andithe mbieewseheztad upto d0QIC while BtiringesTien, a mixture

sition P24 conprisin nmetal atontcontainin

of BB kPP acryee. P8 parth at k-t ey B Sarts  acrylc
ackPRE®] r t r i ng-funnel and

stir ?’eﬁg\%g char g@g %E?? %QFC@’C%’? %%é?ﬁisﬁ?%%’?f’@ﬁ'engﬁyéa part
of AtBNWas @dbét Hrogwisd fbiInd HropplrR YenAbvar Bobiss Afcofbiant

acryl ate, and the m xture was
spead. After completion of addition, the mixture was further stirred for 2 hours,
and a 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
abtain 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
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heated up to 100C while stirring. Then, a transparent
m xture of 32.3 parts of nethyl nethacrylate, 53.9
parts of ethyl acrylate, 21.7 parts of the nonomner

m xture ML described in The Production Exanple M, 10
parts of xylene, 1.2 10 parts of Nofner NMSD
(a-nmet hyl styrene di ner, product of NOF Corporation),
2.5 parts of AIBN, and 4 parts of AMBN was added
dropwi se fromthe dropping funnel over 6 hours at

TERNT O el MBI 0 Dar' s of xyi cne
e 1 oy ot Blor ) o S Phopcbfitn PR sl

mistal atom<onthildol débalymérjparts of xylene to obtain a
pal e yel |l ow transparent resin conposition P24

conprintd svfpureeek gaa&ﬁﬁwmﬂdﬁmm ngomdqmby reetherriioreeten| & d
o ind 5 et Yoo bt Hol orsersobi
PR, &b Pafe B inr o sl lebrlacifust B i st wes

hd&t68 tip € 100 CHvh M stirfihg 2 Prerf %&Férﬁ%érfeﬁf FRreSar32.3 parts of
[ Production Exanpl e P25: Production of a resin

methyb oetheconiate253.0 paptsiof iethyl acrpiald, 2at70part0sithe Momdmer
copoleerrer] Into a four-neck flask equi pped with a

midiradw s epscribed i The Mseduction Examplepgitg1@ panebf xrene 1.2

w3 ST UL Aty i oSt LB el 2

PARSAIBNI R RS S A Bkl e P8 finne

overiitary bedohstant Spdsd. t SATRIr cSmprbtien O addtienl uLs Paﬁs of t-butyl
Shi n-Etsu Chem cal Co., Ltd.), 32.3 parts of the 41

Perpeioats and 14 parts ofivirecwénaedided didpevise oderc30 minufesa ths e
E{/F 20 garts ?,f PGV, 1.5 parts. of Al BN was added

MR wEsdURhenAtirRe o bppnand Ihminutes, dery tolis wasadded 10.1

PR oEhe 28 BN & BByl SR SR et sl b ot P 2 o
comMprisirtiferl BloRR¥bREINMEEopaBrNUTRS solid'Sorltbrit setrl]%% by

further 5 stirred for 1 hour and 30 mnutes, then, to
weiphts The Gaides \Bscbsiypwes -8f xyl ene to obtain a pale

yel | ow transparent resin conposition P25 conpri sing

met allN&Mgight-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 thermomster, a
dropping funnel and a stirrer was charged 15 parts of PGM (propylene glycol
methy! 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., l.td.), 32.3 parts of the
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cont ai ni ng copol ynmer. The solid content was 44.8% by
wei ght. The Gardner viscosity was +K. The

wei ght - aver age nol ecul ar wei ght of the copolyner in

P25 was 9,000 10 when P25 was anal yzed by Ge

Per meat i on Chr omat ography (HLC- 8120GPC by Tosoh

Cor poration, eluate: dinethylformamde). [Production
Exanpl e P26: Production of a resin conposition P26]

Into a four-neck flask equi pped with a condenser, a

PR LB Syl o g o,
165 pheitts) ofFIBNGFas @ddedl dtbpwish 9 ttﬁ@ﬁg@ﬁg ?B%Fé\?er‘éﬁﬁour§ at

heated up to 100C while stirring. a transparen

constantrapeed. 4Aftdr quendiation§ of relditivh, OT8tdans iof L-BUK! perBétoBte and
@arts of ethyl acrylate, 20 parts of FM 0711 (product
10 patts Pk xdens e addedidropwise over 3@ miriutes; [tes mixtdre Was further

[ f P 2 parts,  of Nofnmer MSD (a-nethyl styrene
5‘%@’ 9;51"&&% 3’9@&&8-@%&9%9 ¥ added 35hparts of xylereno
I . . dr.opwi se from t
o3 & phR yblio trantlleitBsin bofittsfion YR ek arish ROty atom-
comaipingtdopol -adphd | h t X |
.pe?.ggtg odgtpe yg'fneg (i.ghdpéaﬂasccg}t&;% r@ év\hf/érbg Ma%éd-rg? &)av'\-ndrs',eer
vigsasity 3@smikhut es, the m xture was further stirred for 1

hour .and 30 mnutes, then, to this was added 10.1
part weight-ayerage mpleavier weight atiparoopolymesimP25 was 8,000

L] 26, . T lid t 44. 8% Db
whTERS Was el kot BOyeetia ¢ romaloorapmiHLC-5120GPC by
) | | f th | '
o R e 7 by ol Por mreat f on

[P@ductian EsampleyP16-IPFodichBRIAEalisin $3mpesiabn ospor at i on,
el uate: dinethyl formam de). [Production Exanple P27:

Pr odiréeiadauipneck flask iequippeg wdthtd condeagér, bharmometer, a

our-neck, fl ask, equi pped with_a condenser, a
d'{’?\%Pﬂﬁ-FPé’Pé?E’g | Sf‘@%o‘ﬁ%?#gafﬂeﬁ AaIPagts ¢f BGM (rrepyleng glycol
m&tRar r ( | ene gl ycol met hyl

olpreiion B B8 e B i AR RGeS Rested b tnborc
whileastierthg. p Then 19 8enydirdst mikiuré op42. 1 :

m xture of 42.1 paér{ﬁtag of rretrhyl rreph%ggro{/ﬁ‘ae?@mﬁé&ﬂgm'
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 (o-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 xXylene 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 Ge! Permeation Chromatography (HLC-8120GPC by
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17.9 parts of ethyl acrylate, 40 parts of FM071 1
(product of Chisso Corporation), 10 parts of xyl ene,
11.9 parts of PGV 1.2 parts of Nofiner MSD

(a-nethyl styrene diner, product of NOF Corporation),
2.5 parts of AIBN, and 0.8 parts of AVBN 10 was added
dropwi se fromthe dropping funnel over 6 hours at
constant speed. After conpletion of addition, 0.5
parts of t-butyl peroctoate and 10 parts of xylene

. LS e L.aut es, the m xture was
méﬁ&m’a{g%%?'@&ﬁgl&%a% 30 mnutes, then, to

further stirr

[RrbdacticResainge PL?: Rrodacedn ofa ieshPasmpeuiilenr] @

transparent resin conposition P2 e soli
was dmtoiadday-neck Jask equippethwitiCaicondsnser, Sc®Rihom¥Rs, a C.
The wej ght - average nol ecul ar wei ght of the copol yner

drappingfufipal andgneimermas Tﬂl}geﬂa‘é partd gfmhgﬂwoﬁyleng glyeol

P i HL.C- 8120GPC T
RS Bt e B4R F TR ANy B MRP S RepfRd Wh R 1A0TG
S SOty by RN £ A b BTt
17 Dparisl olletiye acryiats, AGRts S PMEDT1 { Horblucter ehfg}? g,’opﬁoratson),

metal atom content (% by weight), 'and the s
1@ parte of xylendyyi 1viepartst of RBM, $.2qantsiof NEAeEMSD @3mdekiseyrdne

diglbeg,&r{'eg{iger;tnﬁblﬁcym%ﬁqwrg 28 pae COAIEN o) é'pé‘héo&fm
i i biepus s 11k roPapo el Qyath Pows.at sensian. spsad
Ai‘)t(m;ﬂ@ﬁﬁ t%f? éﬁiPn:A@.Stﬂaﬁs%? tBufh PedctoS ik o pAtdEF Bene
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, sluate: dimethyiformamide).

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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cont ai ni ng nmononer Propyl ene glycol 49.3 36.1 39.6
36.6 dissolved mxture nethyl ether (% by wei ght)
Metal 13.3 14.2 9.6 12.5 Solid content (% by wei ght)
44.8 59.6 39.7 59.8 The charging amount (nolar ratio)
of raw materials for the resin conposition conprising
nmet al at om contai ni ng copol yner-in the Production
Exanpl es P1-P9, P11-P20, P24, and P25, the charging
anmount (nmolar ratio) of raw materials for the resin
congosition in the Production Exanples P21, P22, s
p@blednd P27 the Gardner viscosity., and the solid

Cf nliMiTAdbMe 4 Mu b Mdg
cp ~ NU 3 0351935 1 0.5 .25
nf aNcmt+f M n0-33 (FA0.35 1} 0.28%8 .28
O Olcl. ¢ HE-05: h 08, INOS 3 0.5
"%d\lgpﬁfa tan D8O N dLa Lol ¢
ol oy Mqigy ratio) , 0.3 0.5
' Oleic acid 0.133 I .
Propionic acid 0.078
Acetic acid 0.039
Content in matal- |Xylene - - 17.2 -
containing monomer |Propylens gtycol 493 | 361 | 395 | 366

dissolved mixture |methyl ether
(% by weight) _ [Metal 133 | 142 | 96 | 125

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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(Ndveses) FM 7711 (produced by Chisso Corporation): In
the formula (1), 10 =0, nE3,

FM-7711 (produced by Chisso Corporation): In the formuta (1), 1=0, =0, m=3,

0=3, R'- R%=CHs, n=10.

FM-7721 (produced by Chisso Corporation): In the formula (1), I=0, g=0, m=3,
0=3, R'- R®*=CH;, n=65,

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

F2-312-01 (produced by Nippon Unicar Co., Ltd.): In the formula (11}, '=0, q'=0,
m'=3, 0'=3, R"'- R%=CHj, r=3, s=3,

F2-312-04 (produced by Nippon Unicar Co., Ltd.): In the formula (1), I'=10,
q'=10, each of k' and p' represents 2 or3 (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 (lll), v=0, R¥-
R¥=CHs, w=3, x=10.

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

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

F2-254-04 (produced by Nippon Unicar Co., Ltd.): In the formula (ill), 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 (), 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 formuia {IV), v'=0, w'=3, R5'-
R*=CHa,

F2-302-01 (produced by Nippon Unicar Co., Ltd.): In the formula (IV), v'=0,
w'=3, R%'=CHj, each of R%-R* represents Rss (y=3, R®¥-R®°=CH,).
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0=3, R - R8=CH3, n=10. FM 7721 (produced by Chisso
Corporation): In the formula (1), 1=0, g=0, m=3, 5
0=3, Rl- R CH3, n=65. F2-354-04 (produced by N ppon
Unicar Co., Ltd.): In the formula (1), 1=10, =10,
each of k and p represents 2 or 3 (nolar ratio is _
5:5), nme3, 0=3, Rl- R6=CH3, n=10. F2-312-01 (produced
by Ni ppon Unicar Co., Ltd.): In the formula (I1),
I'"=0, gq'=0, 10 m =3, o0'=3, Rl1l- Rn=CH3, r=3, s=3.
A22-302-084proRLesk B Niphon Nirse T dnita 3¢ ), V10, u
the for mlﬂaa (1 I),yel @OM q' E%ﬂtggclﬁqg?fqr@h%a@é)' B{lw,u
repepsard® B s 3molar 3ationis|5:5), w3, R53-R%CP,. M =3, o' =3, R
1- R22=CH3, r=3, s=3. FM 0711 (produced by Chisso
Mo Mathvd methagrylalee fornula (111), v=0, R47- 15
%:ﬁ%ﬁra W:3t' x=10. X-24-8201 (produced by Shin-Etsu
Wjaceyate. |t qy: In the formula (111), v=0, R47-
RAGTAHS = 0721 (produced by Chisso
Corpora??%ﬁh')éj’:‘y#ﬁnﬁt ormula (111), v=0, R41- R46=CHS,
\Bt3Styrerieb. 20 F2- 254- 04 (produced by N ppon Unicar
Co., Ltd.): In the formula (I1l1), v=10, u represents
AIBN: 8z¢bis ismbutyadriitiile. s 5:5) R41- R46=CH3, w=3, x=10.
F2-254-14 (produced by N ppon Unicar Co., Ltd.): In
WNM'&WW'WMPE%?*GU represents 2 or 3 (nolar

nadel Q& :5) ,R41- = w=3,. x=10. TM 0701 .
Pﬁ’%‘%b'&@ﬁ R}Qﬂﬁ@&f@?%‘?@ﬁﬂjﬁ ¢ ethesyEnRdimer. v) |
v' =0, ?ﬁe_ 2 i —[.agi’h AE 5 A
Ni pp(anSWI ni caér%%%:g. , t'tgﬁfé?: nﬁﬁﬁ@%%ﬁ%@%g%@:@g.m
paintmpdsitioBsdf theasrbsart iMBARSY (BRPiReE N2a) ok rmdkated.
R56- RD=CH3). 47 F2-302-04 (produced by N ppon Uni car
Thepcompenenys of the tixemplasivera showh,in Vabie, 3. u'Also, esingdba bbove-
2 0r % grml ar ratio |=’§ 5?3 %) w =3, e- Rs'=CFis._
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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MVA: Met hyl nethacrylate. EA: Ethyl acrylate. 5

2- MTA: 2-net hoxyet hyl acrylate. St: Styrene. Al BN
Azobi s isobutyronitrile. AMBN Azobis

met hyl butyronitrile. Nofmer MSD (produced by NOF
Cor poration): a-nethylstyrene diner. 10 Using the
above-nenti oned resin conpositions P1-P20, the
antifouling paint conpositions of the present

i NV oA les. 1 /I) wor faormil ated The
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(Notes) CR-90: Produced by Ishihara Sangyo Kai sha
Ltd., Titaniumdioxide. OK-412: Produced by Degussa
AG Silica powder. Disparlon 4200: Produced by
Kusunot o Chemi cals Ltd., Anti-sagging agent. 5 The
(ﬁﬁ@é;- mentioned antifouling paint conpositions were
than” subjected to a coating consunption test, an

aQR-90 Prod\ibekidsyt IshitBrh Saf8!Kdidhal 128! TitAniLiRfdiokigs! owi ng
\Ag){(?hz: Produced by Degussa AG, Silica powder.
Disparlon 4200: Produced by Kusumoto Chemicals Ltd., Anti-sagging agent.
The above-mentioned antifouling paint compositions were then subjected
to a coating consufnption test, an antifouling test, and a peeling test in the
following ways.
(1) Coating Consumption Test
Each of the antifouling paint compositions was applied on a hard viny!
chloride plate of 50x50x2(thickness) mm to obtain a dry 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 avery six months for 24
months. The results 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 obtain a test plate having a 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 resultis

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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(1) Coating Consunption Test Each of the antifouling

pai nt conpositions was applied on a hard vinyl 10

chl oride plate of 50x50x2(thickness) mmto obtain a

dry coating whose thickness is 240pm 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 consunmed coating

on the plate mas nmeasured every six nonths for 24

BERBY( T 4. 15 (2)
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Base2s The @ash vhheasitfdufitlg amﬁcéﬁgéémfst&‘ihe Fﬂgrln es 1-24 and
tal Ries

antirust-coated steel plaetoo nates

aCrmgarative Exemplasiiyd wasspplied bn kineBass &l )Zér%gblaw Raving a

tes Iate%\@% kept statlonarlly i mrersed i n seawat er
Wag preparedt uThe plate wasiimmersed in

s@‘['% ex'ﬁ@%g%'ﬂ%%ﬁft%efﬂ%f Al Do o kv s

tehioratefefor ohs (3) Peel i ng Test ‘Each
of the antlfo ﬁgﬁg’?. %rlsrgsg)lti ons of Exanples 1-24

and Tentpstplatese! AnE2WerSinimSrs¥ain 8RRz kI a?eawziter

foll owi ng bases (1) and (2) to 25 obtain test

fog §tx months pnd theredrind atroamitempatatare fobrekwesis ana peéfiign
plate 2 was coated with the sanme

ccggﬁll? e_%? F]‘lﬁl;lfl mrtggq?e{(%%tngﬁe pHine FRguits wereysiawrt in) Taki®4Base
base HERE eai‘é@%qa%ﬁ%k@%mﬂ%aﬁ B liserere rmads i e
cmﬁg@mzhhrﬁ @gagggé gtgglglkg of géi-{cﬁf'ib? sﬁgﬂHS‘ Beliﬂpéane

nples 1
tanamawrgo\eer and peiling ivofiat ohda sehm We PeSlingZRPANIBA DS each of the
i E qgared The plate was i mersed in 5 sterilized and
o pisles uesvalvatad based artihe aLmber lofs squeties ivhichdemathealt
erature for one week to obtain a Base (2).

Wl#ﬁg:%%@[?ﬁpl ates 1 and 2 were immersed in sterilized

and frhe conditiors @a4PéMbsented 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 peeling 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 wers from 13 to 25 peelings

of the square boxes.
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123 and 7-9 using non-metal atom-containing copolymer obtained by polymerizing
silicon-containing polymerizable monomer such as P21, P22, P26 and P27, self
polishing effect were not shown in the coating consumption test, and both of the
antifouling and the adhesion properties were poor.

In the case of the Comparative Examples 5 using resin composiﬁon P24
comprising metal atom-containing copolymer not obtained by polymerizing silicon-
containing polymerizable monomer, the antifouling property was poor though
some self polishing effect was shown.

In the case of the Comparative Examples 4 using resin composition P23
obtained by addition of metallic salt of organic acid to a silicon-containing resin
having high acid value and the Comparative Examples & using resin composition
P25 obtained by polymerizing the monomer mixture containing M4 which was the
only component for the metal-containing polymerizable monomer, both of the
long-term seif polishing stability and the antifouling property were poor.

In contrast, the each of the antifouling paint compositions of Examples 1-9
and 11-12 usfng the resin compositions P1-P9 comprising copolymer prepared by
polymerizing monomer mixtures comprising metal atom-containing polymerizable
monomer and silicon-containing polymerizable monomer showed an excelient
long-term self polishing effect, and excelient 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 2 monomer mixture comprising silicon-containing
polymerizable monomer having two (meth)acryl end groups showed an excellent

antifoufing effect for a long period of time even if a pigment is added to the
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0 Im Q6. 52 In the case of the antifouling paint
conpositions of Conparative Exanples 1-3 and 7-9
usi ng nonnetal atom containing copolynmer obtained by
pol ymeri zing silicon-containing polynerizable nononer
such as P21, P22, P26 and P27, self polishing effect
were not shown in the coating consunption test, and

chAbsis i ' g@m Sj properties
we?b(;s'po%:ah% neﬁ'ﬁé?& agbeTH%Pﬁl?ﬂIé Qfgetfbg,térgf;a P’éts 5
adisasian propbrly 0aBAbstEdten P24 conpri sing netal

at om cont ai ni ng_copol ymer not obtai ned by pol ynmeri zing

si | i Al thegachiohthecaniiteuling ipaind sorspasitiomseof, Examples 13-24
i.foulin ropert oor though some self
o8 st tesly" Briieelions 1R Comersing Shrohraipraparery
at i 4 ' ' ition P23 |

SRR ok kel cot e el e PEA S pirtprzpo
mbRoMes hiving fwe GialiratdtfgroBss Bnd RRYdI Morhs S9lefdrofRMAE Zn

and the Conparative Exanples 6 using resin conposition ’
anP6u gipd silicon-containiny pelyinatizablé honomae SR6wed ¥h Gxesallent

cont ai ni.ng M4 which was the only conponent for the
antieuling effaetiona iengJeariskaf timepeveniba pigment imaddast totthe | s

AR, 3R GBSt Pollshinalefet aul ororcmtent
adhesion iopdte) 03 mbs‘f‘%@?o%gp‘a&gﬁy. e EXEB Fi8 ag'liii%u}ing paint

compositions of Examples 18, 19, and 22-24 using the resin compositions P16,

EUOO
a c F-

P17, and P20 comprising copolymer prepared by polymerizing monomer mixtures
comprising silicon-containing polymerizable monomer having polyether structure

showed an excellent recoating property to a substrate.

Industrial Applicability

The present invention relates to an antifouling paint composition having
an exceltent 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. Mt is therefore to be understood that

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

otherwise than as specifically described herein.

This application is basad 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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and 11-12 using the resin conpositions P1l-P9
conprising copol yner prepared by polynerizing nonomer
m xtures conprising netal atom containing

pol ymeri zabl e nonomer and silicon-containing

pol yneri zabl e nononer showed an excellent 20 | ong-term
self polishing effect, and excellent adhesion and
recoating properties to a substrate. The each of them
al so showed an excellent antifouling effect for a

| _ anti fouling effest for a
Oy 7T BOOH 1 hirBo AR Sl hESTER! arb PeitiErbPoteled by

réfammpee 10 using the resin conposition P10 conprising
copol ynmer obtai ned by addition of netal atons to a
copol ymer 25 prepared by polynerizing a nonomer

m xture conprising silicon-containing polynerizable
nonomer having two (neth)acryl end groups showed an
excellent antifouling effect for a | ong period of
time even if a pignent is added to the 53 conposition,
an excellent long-termself polishing effect, and an
excel | ent adhesion property to a substrate. And the
each of the antifouling paint conpositions of Exanples
13-24 using the resin conpositions P1 1-P20
conprising copol yner prepared by s pol ynerizing
nonomer m xtures conprising metal atom containing

pol ymeri zabl e nonomer havi ng two unsaturated groups
and netal atons selected fromM, Zn, and Cu and
silicon-containing polynerizable nononmer showed an
excellent antifouling effect for a |ong period of
tinme even if a pignent is added to the conposition,
an excellent long-termself polishing effect, and an
excel l ent 10 adhesion property to a substrate.
Especially, the each of the antifouling paint
conpositions of Exanples 18, 19, and 22-24 using the
resin conpositions P16, P17, and P20 conpri sing

copol ynmer prepared by pol ynerizing nononer m xtures
conprising silicon-containing polynerizable nonomer
havi ng pol yet her structure showed an excell ent
recoating property to a substrate. 15 Industria

Applicability
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The present invention relates to an antifouling paint
conposition having an excellent antifouling effect
for a long period of tinme even if an antifouling
substance is not contained in it, and having an
excel | ent adhesion property to a 20 substrate.

Qobvi ously, nunerous nodifications and variati ons of
the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appgjggd clainms, the invention
may be practiced otherwi se than as specifically

descri bed herein. 25 This application is based on
Japaqgsgbgatent appl i cations JP 2003- 069916, JP

2003- 108 Arbantifdiing Pt @oa1po8ition domBriging 4 fontitbd
in the Japanese Patenta%‘fi ce on l\/h?gh %@%69)& b
PRIMERZIDG aermroennixiure Fompaising silidos4oditaning polymedLsle

\re content f ich of each are hereb
mbfiB kB peiyS Undirpenilend roues, ameesinsaicheopolymer
Cﬁﬁéih,é%%i\@&ﬂ&:t@ﬁe}tgfatﬁﬂmoy tion conprising a copolyner

y po

obt al ned YNMeri zi ng a nonomer m xture conprising

si | | @n-TeeEnatoMiAg paPt &&ﬁb&)ﬁ\ﬁiﬁ?&oﬁdig%&gﬁnﬁ y &g.‘ﬁi ng
{1y

two (nmeth)acryl end groups, rein copol
meapimen (3 ismbhemeete) reptedentidiny the. followingfnnti{l): Ng
pai nt, co §jiti on according to claim1, wherein
monofT=CUR HEOMRHorkor- CnlE b SIBTR LA P SIRARE-
fol | gwyn I 1),
042:%9(-‘ é‘g@?ﬁ‘&%ﬁm% _SiReR3-0 ) Si R4R5 10
Wi ElRCocch QF FPHAR RO BPheE hyaBh BN E758
R and R6 | ndepgﬁg%@d% l rpeege%r%%ng‘l" dog5R Ftelp ShA sretay!
growen; fegich of kend p reprdsents 4h infieP of 218 §S&4th h gt
of 2 to 5 each of | and q@epr esents Osﬁfzag%;a rggr%%ents
O t9rSUeany Oﬁmr%@r%@m&mam mtegpeeof Afto B; hoegresents 3 to 80;
r 43 to 80: each of R2, R3, R4, and RS
eafidt E‘gﬁ@iﬁi | §"‘f BpMdeppndetly serpsentan alkyl grous, moxalkoxy
group, a phenyl group, a substituted pheny! group, a phenoxy group, or a
substituted phenoxy group.
3. The antifouling paint composition according to claim 1, wherein
monomer (a) is monomer (ap) represented by the following formula (I}):
CH,=C(R"! )-CO-0~(CiHzx-O-}-CryHam-Si(-(-OSIR2R%),-
OSIRR"R"®)2-08i(-(-OSIRR".)-OSiR*RPR?"),-Cy Hyo-
(~0-CyHzp-)g-0-CO-C(RB)=CH, (n

- wherein each of R'! and RZ independently represent a hydrogen-atom ora

methy! group; each of k' and p’ represents an integer of 2 to 5; each of I' and q
represents O to 50; each of m’ and ¢’ represents an integer of 2 to 5; each of r and
s represents 0 to 20; each of R'?, R'®, R™ R'®, R'®, RY, R'® R'® R ang R?
independently represent an atkyl group.

"4. The antifouling paint composition as in any one of claims 1, 2, or 3,
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15 group, a phenyl group, a substituted phenyl group,
a phenoxy group, or a substituted phenoxy group. 3.
The antifouling paint conposition according to claim
1, wherein nononer (a) is nononer (a2) represented by
the followng formula (11):
CH2=C(R11) - CO O (CkH2kl -O-)r-Cm H2m - Si (- (- OSi R12R13-)

r 20
OSi R14R15R16) 2- CSi (- (- CSi R77R18- )8 0Si R19R20R21) 2- Co' H

wh8rein & Glnfind Biincdainer va fin thh Felomner Tittute is v e raes of
0:3110:30% by welEht, i Sl dihglint 676 ‘?’%'éwﬁ&g' Bon! {A3HE RSBgmer

!snmtl'ﬁi)thae'angeoﬂmzmd;yqvg.gmpresents an integer of 2 to
5; each of r and 25 s represents 0 to 20; each of R12,

mg 5R1(ij hera:r@fouMParRmrnﬁmlyoﬁan dﬁ?(hnezﬂdl#]inﬁie wherein
L. nae naent e esent an a I ou e
th ,qppﬁle f?g"% ﬂ$ [3 %llm%ﬁmgwrm furthew al s
f
rising Shichn-cahthitihg %ﬁmﬁﬁ"ﬁ%ﬁq RS ens toehiasny

edwgmapght and an anmount of the bivalent nmetal atomin
the copolyner is within the range of 1 to 25% by
wei ght . The aftifeutiny pé:mmsnmhmcosmlda.mrs @éhéréinany
one of clainms 1-3, wherein 5 the copol yne

meRmaen{By cwprpiﬂsyn@nomn@)tmprmmadmy the mlmmg formblar(ih):
co S ntai ning pol 4zabl e mononer
(o) R R e ooy ne SRR e The
ant i pAgeai nt conposi t [ gﬂ accordl ng to claimb5,
wherein nmonomer (b) conpri % nononer (bl)

whate_gn gﬁ gp&dcsc}éﬁg ?@29%0%5% %Y\'.‘\:/rﬁ r E%&Hyl%r&!lﬂ 'u)zraﬁ 3g%%n s)an

integernf o518 rewrbsgntmdo @anéﬂresems amdntegepof B/ # Boen

t t t f 2
roRTESaS 3 thgegg%}ﬁfga“gurf"s, 34 R Sé; RE Eﬂggeédr:erﬁgt?ég'gserufan
o108, PR ool i, S8l o i, T

,phenoxy group, or a substituted phenoxy group.

7. The antifouling paint composition according to claim 5, wherein
monomer (b) comprises monomer (bo) represented by the following formuia (IV):

CHz=C(R™)-CO-0-(CyHay-O-)y-CiHow-Si(-OSIR©ZR¥R), (V)
wherein R® represents a hydrogen atom or a methyl group; u’ represents an

integer of 2 to 5; v' represents O 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®R57.

)-OSIR®R™ R wherein y represents an integer of 0 to 20: each of R® R5 RS
R™,and R® independently represent an alkyl group), and R®' (which represents -
R%.(-OC2H4),-OR™ whersin 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 8,
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15 al kyl group, an al koxy group, a phenyl group, a
substituted phenyl group, a phenoxy group, or a
substituted phenoxy group. 7. The antifouling paint
conposition according to claimb5, wherein nononer (b)
conpri ses nononer (b2) represented by the foll ow ng
whereist the anount: of the silicon-containing polymerizable monomer (a) and he
~ CH2=C(R57)-CO O (Cu, H2u' - O ) v- CW H2w Si (- OSi R52R53R54)
silicop-ganiainiiy pRlymerizakiel manenesre(it) In dhayropogmer aistdreris avithin the
met hyl group; u' represents an integer of 2 to 5; V
range @l do &% by waighD: W represents an integer of 2 to
5; each of R52, R53, and R54 represents an al kyl
grbup, g amtifculingppaint compgsitpreiags5RanNy one of the claims 1-3,
) y- OSi R58R59R6 wherein y represents an integer of 0 to
wheren saigc bopdlymer RS Qbtaised byREo)wmeriZied the dapbamentrhixture further
represent an al kyl group), and R61 (which represents
comm@tsimp Prgtalcard-con@ariag Wolymernzable megnamen{c) kaving bbgent metal
of 1 to 20; each of R62 and R83 independently
atomc epresent an al kyl group). 8. The antifouling paint
conposition as in any one of clainms 5 or 6, 57
wh). ei MTheh earatifouling giainth eomposiion cacdordingndgo claim 9, wherein
pol ymeri zabl e nononer (a) and he silicon-containing
mongroky (e ¢orapitisestone oe mdrie) kinds ol enowomers selestedr feomsmetal atom-
within the range of 1 to 60% by weight. 9. The
containingf polymegizablentnonomersict) baviag two ansataratedfgrbbps and metal-
claims 1-3, 5 wherein said copolyner is obtained by

| contginingpolymerizatile enomormer(c, regresentbd hiyttae folkawingifermgla (V):

nmet al at om cont ai ni ng pol yneri zabl e nononer (c) having

bi val erGHs=C({®R"')-G0e0-MIR’? NG anti f oul i ng pai nt
conposition according to claim9, wherein nononer (c)

whereinRf i repsesemts arhywwogerk atuls orfa metryingrsus Mespeschtoig, Zn, or
netal atom 10 contai ni ng pol ynmeri zabl e nononer (cl)

Cu; damMRfgrepraseamts ah organid agidrasidurner s itohebrssiduy.ng
pol ymeri zabl e nononer (c2) represented by the

f dl1l, owiArg ahtifotlihg gaiit corﬁEBﬁ%R@brblpl@h@d\/bﬁﬁalyﬁé‘ obtained by

wherein R71 represents a hydrogen atom or a nethyl
polyraeriing & rraphesent sikitire ZeonPrisirigl; sifdtsh-Ea@talraing € pelyinserizable

an organic acid residue or an al cohol residue.

monomer (b) having one (meth)acryl end group, and metal atom-containing
polymerizable monomer (c1) having two unsaturated groups and having metal atom
selected from Mg, Zn, and Cu, wherein the monomer (b) is a monomer (b4)
represented by the following formula (J11):

CH,=C(R*")-CO-0O-(CyHzy-O-}-CwHaw(-SIR¥?R*-0-)x-SIR“R*°R*® ()
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 alkyl group,

or a monomer (b;) represented by the following formula (IV):

CH2=C(R*")-CO-0-(CyH2y-O-W-CwHaw'-Si(-OSiR?ZR53R5), (IV)
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15 11. An antifouling paint conmposition conprising a
copol ynmer obtained by polynerizing a nonomer m xture
conprising silicon-containing polynerizable nononer
(b) having one (neth)acryl end group, and netal
atom containing polynerizable nmononmer (cl) having two
whereins R? Lrepresens abgdragen aiomnny aretethylagroop; galepeesshts an integer
fromM, Zn, and Cu, wherein the nononer (b) is a
of 2 toBpwerepfésents Ator SQr wsrspresknty drhintéger afv? tw 5 eachlof R%, R,
(111): '
and RV =Hdesehd MO refrasamt Can valyHYr¢us;i RE2 Rivhich ) repfedits —(-O-
RA1R4A6 (111) wherein R4l represents a hydrogen atom
SIR*RY 9 Yr@SIRPREIRM nindependertherdpresent ahegkyl giupl, bp B! (which
v represents 0 to 50; w represents an integer of 2 to
represents ~RF-EODIH: 3 ORP /hereitay repfedehis aRdtegBh éf 1 R4 20; each of
and R46 independently represent an al kyl group, 25 or
R% a?alci\ﬂ/)#ﬁ'dn@épér’fc@ntly&ﬂpm afl iyl ighsug)o! | owi ng formul a
CHZ=C( Rl aﬁﬂ?o@liﬁ%;bﬁnt cbmpositiontBeecrdingOld BReIMS3RoWhdrein an
(1'V) 58 wherein 1 represents a hydrogen atomor a

amouritidithe @iliRoR-contaihiigy BsigmMesizablel mbAeMer (Bf inAhkanmbhoMmer mixture
represents 3 to 50; W represents an integer of 2 to

is within ethehratigeReR .1 53B0%apy¢ WBight, naed adit etduntr 6P HRS enétal atom-

an al kyl group, e (which represents -(-0-

contahiRg PdlymeNz4iié %&Rﬁﬁ&fm,pwmﬁqné Iranq@af £368D% By weight.
al kyl' group), or R81 (which 5 represents

- R82- (-THe2 Bhtitouti i &S ripOsition RBORAEH LS chiim M e@Pkrein said
of 1 to 20; each o R62 and R83 i ndependently

copolypisre & bbtaAifed! ty g)io@irﬁéﬂii ng lhe Mtthoriér hiliduré FuRRbPtcomprising

conposi tion according to claim1l, wherein an anount
metaP fatbMecarithinfr) poRMHEIZHLIE RBhYMRE | €5 kEpreBBRiERY b92%109' following
0

the nononer mxture is within the range of 1 to
formiy (Vi ght, and an amount of the netal atom 10
cont ai ni ng pol ynmeri zabl e nononer (cl) is within the

r gL DERTCAYMR™ei ght . 13.(yhhe antifoul i ng pai nt
conmposition®according to claim 11, wherein said

WhefeP R Y féresentely ﬁ@d]ﬁgaﬁ)ét&ﬂldf@ﬁ'ie%ﬁsﬂ Grobiis: mﬁﬁfé%xgents Mg, Zn, or

m xture further conprising nmetal atomcontainin
Ou; AP IR ey N RG% o Hord eI ar R Bieoht) 18R%1 o2

(M4,  The antifouling paint composition according to claim 13, in which the
ratio (mol) of the metal atom-~containing polymerizable monomer (c¢4) and the metal
atom-containing polymerizable monomer (cz) in the monomer mixture ((cz2)/(cq)) is
within the range of 80/20.

15. The antifouling paint composition according to claim 13, wherein the

amount of the metal atom-containing polymerizable monomer (c4)} and the metal

atom-containing polymerizable monomer (¢z) in the monomer mixture is within the

range of 1 to 50% by weight.
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Wherein R71 represents a hydrogen atomor a nethyl

group; Mrepresents My, Zn, or Cu; and R72 represents

an organic acid residue or an al cohol residue. 14. The

antifouling paint conposition according to claim13,

in which the ratio (nmol) of the netal atom containing

pdl6:nerA z adtbodroab nprevéoting aatlachmenttafl matne organism and/or

at om cont ai ni ng pol yneri zabl e nononer (c2) in the
seawamdbonto ai surface conpyisingl )applying thehantifohling paigd edmposition of

80/ 20. 15. The antifouling paint conposition according
clairmso1 of 4if o B3surfdver inineadhibersofpunt of the netal

atom cont ai ni ng pol yneri zabl e nononer (cl) and the

metal atom containing polynerizable nononmer (c2) in

the nmononmer m xture is within the 25 range of 1 to

50% by wei ght. 59 16. A nethod of preventing

attachnment of marine organi smand/or seaweed onto a

surface conprising; applying the antifouling paint

conposition of «clainms | or 11 to a surface in need

t hereof. 60
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