20 Septenber 2006 METAL- CONTAI NI NG MONOVER DI SSOLVED M XTURE,

METAL- CONTAI Nl NG RESI N AND ANTI FOULI NG PAI NT COVPCSI TI ON BACKGROUND COF THE
INVENTION 5 1. Field of the Invention: The present invention relates to a
met al - cont ai ni ng nononer di ssolved m xture, a netal-containing resin and
an antifouling paint conposition. Mre particularly, 20&eptassEen200GBventi on
relates to a netal -containing nononer dissolved m xture which 10 i s soluble

in a general organicN@g&&ﬁ&begﬁﬁghbgﬁbgbﬂFﬁLB#Sgéyvéﬁ2@%%#6%%and can be

m xed with a general acrylic nononer an fit ai ni ng

resin sol ubl e N geMerA N AIEAE SN SAY HNT AR ﬁ&pﬁﬂc@&%&ﬁtglw

net al - cont ai ni ng nononer dissolved mxture as a raw ima
antifouling paint conmposition 15 manifesting antifouling effect in sea for
a long period of tinme. 2. Description of the Prior Art: Metal-containing

mononmer s have been conventi oBatkgroURMEsE i ot et Peosed as an additive
into an aqueous paint, 20 aqueous ink, ultraviolet ray-curing material and

the |ikej ahd usldlelly, dfantkeedniventhenform of a powder or aqueous sol ution.
In the case of a powder, it can be used as a nodifier and the |I|ike for

general |y used ré&iensresemt davantdonytd Latestd,a REOXY-co8Eh MniNg AlRARE r
resin, polyester resin and the like, and in the 25 case of an agueous

sol ution, ificanlvedumédtusea ametsl-aokitagniagentsandaidiar ke iffehlang
wat er - sol ubl e resin and enulsion resin. Metal-containing resins can be
appl i ed to RatPbusomBesitied. attane thwerhiaderdy,a thesipmebentadnaehicfodl i ng
paint_utilizi 2 20 Septenber 2006 hydrolysis property thereof is

expect ed. AEGQ%F??OEPi%gm%%§hTC¢@¢§kn¥nqum0ﬂﬂmereﬁémﬁbdyednmﬁamm$eOWhiships
and narfne strucigéﬁs jmersed in water for the purpose of preventing
corrosi on du@ ¥% Bstr? FFehfra heastagesl sod venth eBced lbatnavl etotegedo,

al gae and t | i ke_and reduction jin
9 g%%bl 1ty and can be mixed with a general acrylic monomer and

the like; a metal-containing resin soluble in a general organic
solvent obtained by using the metal-containing monomer dissolved
_mixture as a raw material; and antifouling paint composition

15 manifesting antifouling effect in sea for a long period of time.

2. Description of the Prior Art:
Metal-containing monomers have been conventionally
investigated to be used as an additive into an aqueous ﬁaint,
20 aqueous ink, ultravioclet ray-curing material and the‘like, and
usually, handled in the form of a powder or aqueous solution.
' In the case of a powder, it can be used as a modifier and the
like for generally used resins such as an acrylic resin, epoxy

resin, urethane resin, polyester resin and the like, and in the

I~
W

case of an aqueous sclution, it can be used as a cross-linking
agent and the like for a water-soluble resin and emulsion resin.
Metal-containing resins can be applied to various uses, and

among them, use as a resin for an antifouling paint utilizing



navi gati ng speed of a ship. Further, the same antifouling paint is painted
also on a fish farmng net for the purpose of preventing death of fishes
due to adhesion of marine organisns. A painted filmformed of such an
antifouling paint manifests 10 an antpfouling effect, for exanple, by
elution of a rosin-based -conpound and antifouling cong0septerdeni2@d®ed in
the filminto sea. However, when this painted filmis inmersed in sea for
a |ong periraindlysd e, prdee prppridtant of s askpridtdddan component
decreases.gradually to increase the proportion of non-eluting 15
conponent s, si nulAarpaduisiou ltirey gurifndcé sopaiheegai fibvedkefdnphe becpprgtenegen,
consequently, there is a tendency of significant reduction in an effect of
preventing é@%&ﬁ(ﬁ¥Qﬁm&ﬁ%yﬁﬂ3§ﬁ§Qﬁuﬂes dameesiede ior gatesnfoantdhehputpkee An
organotin-basegsgaint IS conventionall¥ used as an 20 antifouling paint.
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This or ganofinPha¥eRtAREi sHUPTPm et Lo adhasicac pémat ine ior gemdisne pacht ed

filmforged is %radu%%éy solved fromthe surface of the filmto renew the
surf ace, > andSaR 2 rARGRouItiS ¢ Remidivam angd dhestakel pnexsesegtdnnt he surface

of the fil el f_.palishing), consequently, an antifouling effect 25 is
mani f est ed g]éﬁgaﬁ&ﬁ’& fﬁ%’??ad‘?%fl PRAR: I-%"ﬁgﬁ'@rr,' Fherwane aﬁlﬁgépﬁéil@%mn‘én
organotin-b : FfLouling paint .exerts a . reverse influence on fishes due
to strong ?%%%@é%fﬁ_gf’g%{ﬁ&ﬁﬁm fhEREPINEL FRF R aF RiCHgP eV & g
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1, D e SR B L A 800
pol yfunct i os@d . pdywerd ZabifeieiaE haGat e radfedsi fn@Brsed in sea for a
long period of time, the proportion of an elution component
decregses.gradually to increase the proportion cf'nonjeluting
‘15 components, simuitanéously the surface of the paintéd‘film
becomes uneven, consequently, there is a tendency .of significant
reduction in an effect of preventing adhesion of organisms such
as marine organisms and the like.
An ofganotin—based paint is conventionally used as an
20 antifouling paint. This organotin-based antifouling paint is
characteristic in that a painted film formed is gradually solved
from the surface of the film to fenew the surface, and én
antifouling component is constantly exposed on the surface of
the film (self polishing), consequently, an antifouling effect
25 is manifested for a long period of time.
However,'there is an afraid that an organotin-based
antifouling paint exerts a reverse influence on fishes due to

strong toxicity of organotin. Therefore, paints containing no



antifouling paint. However, a painted film containing such a disintegrating
type vinyl resin particle has problemthat when immersed in sea for a |ong
period, the surface of the fil mbecones uneven, and 15 an antifouling
ability thereof decreases significantly. For solving this problem it is
necessary that the metal -containing reésin functions ag80&eptemhsr@08®nponent
of an antifouling paint, however, since a particle of such a

net al - cont abRigd@ota@sl RreSonSeaAeetYgafibh! € #dk & 'Ey.éﬁﬂéﬁyﬂfodffﬁgfs a
vehi cl e conponent 20 is difficult. Rlarrely, a netal -containing resin sol uble

in general padhventihgsaheergarssi dcas-8ohesi RiAQT r891 2Nt oW 4 0an RS DL .
For exanple, JP-B No. 61-3830 suggests a netal -containing resin obtal ned
by ion-changangsalhtgh estek val et podyc@d i9r a 2€epaliyyeindaiiiFRling
carboxyl group with a nmetal salt solution, and causing precipitation of a
resin with painfaevssngedisins cbuthhetngJf:he Nane thrlk/ 1066 SUHIaSd W BRen
antifouling paint conposition using as a vehicle conponent a copol yner
const it Ut edS4gQesSedt ersem @iteofs,a amridioer] imay ipag nitwo usinghreg ideubba -
bonds and containing a netal. Further, JP-A Nos. 62-57464 and 62-84168
suggest sel F2ipdngshiirr Mm@ lanthaoukingapai mt boegpoidn dis stiandpaints
copol ymer having a specific divalent netal-containing group at the.end of

5 a side chaf ! s lonldngarfEent ai @0 sly anshéimer $ikepi e dxampdteal JBaAt s
of polymerizabl e unsaturated organic acids are solid powders under nornal
el%%ndg%'bgﬁao

t enper at ur ARSERES 4 te ds iy lgitegraslingd typewsioy]l heséner

are not easi I]%( diJrsﬁs)oI ved. i n.general 10 organic solvents. Such

met al - cont 3 P W horidwer ed PiRAYmARE 23N & Mg lafsthRE itYP# | arge anount

of al cofol - | vent. - however en |left for a_certain period,

nani fegl[a a é)%rg%ﬁna]deﬁ?gﬁquaﬁvﬂaweﬁ Coed§ #gded gBornst or age

stability. a\g\ﬁn&gﬂ%g%%ai ning resin is produced by copolynerizing 15
Wi

a netal - cont ai ni ng th an acrylic nononer and the |ike
However, a painted film containing such a disintegrating
type vinyl resin particle has problem that when immersed in sea
for a 16ng period, the surface of the film becomes uneven, and
15 an antiféuling abilify thereof‘decreases siQniﬁiCaﬁtly. For
solving this problem, it is necessary that the metal-containing
resin functions as a vehicle component of an antifouling paint,
however, since a particle of such a metal~containing resin is
scarcely soluble in a general solvent, use as a vehicle component
20 is difficult. Namely, a metal-containing resin soluble in
general solvent has been‘desired as a resin for an antifouling
paint.
For example, JP-B No. 61-3830 suggests a metal-containing
resin obtained by ien-changing a high acid value polymer or
25  copolymer havinﬁ a carboxyl group with a metal salt solution,
and causing precipitation of a resin with an aqueous medium.
Further, JP-A No. 5-171066 suggests an antifouling paint

composition using as a vehicle component a copolymer constituted



in an organic solvent, copolynerizing property is | ow because a

nmet al - cont ai ning nononer is not easily dissolved also with an acrylic
nononmer, and it is difficult to introduce a netal in sufficient amount
into a polyner. Further, when a netal 20 containing nononer is added as a
cross-linking agent to an acrylic oligoner or the |ik@&0w&epiembies 2606
ultraviolet ray-curing material, to produce a netal-containing resin,

d f - |k [ : th ' t ily.sqlved
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Sept enber 2006 a tendency of decrease’in water-resistance a

property fohaineng peetodi ofda paint %@tfailL%bn'E'ArihEﬁlgp wgg at the end of
net al -containing resin has a problemthat- when coppe %XI generaply used
as an anfi f aulsiinig a@erith.causi ng duration of an 5 excellent antifouling
effect in sea for a long period of time is added, the paint is easily

gel | ed. Moreover Mo tretfahe tabt abnt 89n 1BE GEHoesE HRAG 1dy JP- AebBl salts
5-171066 has a problemthat copolynerizability with acrylic™ nononers and
the like i sofomplandrazebjpel ymenturackdbbeghnia 4086l ¥edt sb3iaf peRders
obt ai ned, because this netal -containing nononer is not easily dissolved
with an orgahflersopveal &eupeceybie andnnoeradndrébsutbékeans desclisbads-
above. Further, a filmobtained fromthis antifouling paint conposition
tends to eaSPlyedaiBewaterreckhngeund, partimyt weadi I heli spskved i mpendsal
Furtherpore, when resjns having a specific divalent netal-containing group
at the thd SFIARLF RO TS deSeichoet & h-COpt i Ngsg TEROFRAG42 ae dl B EUMES
are used as,a resin for an antifouling resin, stability of hydrol ysis of
the filmisto ,195Eda%ﬂkl??oh{1iﬂglﬁ@%e@mum of | dhgepelthased solvent,

insufficie 20 Additionally, there is a problemthat, when copper oxide
i s added, nﬁowe er, whenrlegelfor a certainl%eriod, manifest a teé)ency of

deposition of a crystal, leading to poor storage stability.
When a‘me‘tal_-—‘coptaining‘res_in is produced by cOpolymefi:_:ing ‘
15 a metal—éontaining‘monomer with an'aérylic'monomef and the like
in an organic solvent, copolymerizing property is low because
a metal~containing monomer is not easily dissolved also with an
acrylic monomer, and it is difficult to introduce a metal in
sufficient amount into a polymer. Further, when a metal—~
20 containing monoher is added as a cross-linking agent to an acrylic
oligomer or the iike which is a ultraviclet ray-curing material,
to produce a metal-containing resin, degree of cross—linking is
low because the monomer is not easily solved uniformly in the
oligomer, consequently, it is difficult to obtain sufficient’
25 abilities,
When a metal-containing resin obtained by introducing a
metal salt into a high acid value resin described in JP-B No.

61-3830 is used as a resin for an antifouling paint, there is



self polishing property decreases, and this tendency becones renarkable
particularly in a paint stored for a |long period of tine. 25 SUMWARY OF
THE | NVENTI ON An obj ect of the present invention is to provide a

met al - cont ai ni ng nononer di ssol ved m xgure which is soluble in a‘general
organi ¢ solvent, excellent in storage Stability and 6 20Sseismendfi® 006
can be mxed with a general acrylic nononmer and the like, a

netal-contagnk@gdgﬁ§&20§05g§k§$§€ #,960eLpl 0L 98 %ﬁcgokﬁagkgtRQB%hq by

using this nonomer sol ve ure as a raw naterra an “ant’i oul i ng

pai nt Compﬁkbbg?t?’iﬂ%}egrt h Bl HHE%&%‘fC’%Oﬁgiﬂgéﬁf 95!&&09.1%1}@&&1:1 it for

a |l ong period he present I nven ve I ntensively studred for

attaining theraboventBnhiRpedeobherhs andr&issitht 8RLEYwheHNdophBat o2ide
met al - cont ai ni ng nononer di ssol ved m xture conprising, as constituent

conponent s, gén&£ACL iy 0lls 084! Can Odn B & IMOT A fen TR Rhs COFPRURSL WohNo B an
car boxyl group-containing radical polynerizable nononer, a specific

organi ¢ 50l grot]llant aatefoudingpetiddt ALY ; fENGy al Ry abe E0HE ab NI HYme
resin obtained by using this nononer dissolved mxture as a raw materi al ,-
perform an excafidled: efiéepainanistdmsi by getiddul i ng paint conposition
containing this netal -containing resin as a vehicle conponent, and an
antifoul i ng resi Horenpesi td oetadonpnitaingng minvathentdewmtmlbaditralB-AgNo .
resin, a specific conpound and copper oxide performan excellent effect,

| eadi ng to eohpl e oreofa threohlemcthat manmlorer Newlel Yityheiphesenylic
invention provides a mxture conprising: (i) a dissolved netal -containing-
pol yneri zabfeeHoFrednd Ajhe hhlke g wensidirateap gt vups, ingeluble in a
netal-c%ptain'n pol yperi zabl e nononer (A) being a reaction product of a
di val ent® | n%‘?Jg‘é%i‘tt: lﬁe%/ Lier oRbedRES, PRCVHEE Shigoretabrgenrypining monomer

group-cont ai.snirvcgt reaglsi{: 3'/ J{)ioslglor?vrédz%ubilt rgonnoorgegrasrii isicgl\?gnt and acrizlic
monomer and the like as described above. Further, a filmobtained
from this antifouling paint composition tends to easily cause .
cracking and peeling with the lapse of time. | |

15 '-Furthermore, when résins having é‘specific diﬁalént
metal-containing group at the end of a side chain described in
JP-A Nos. 62-57464 and 62-84168 are used as a resin for an
antifouling resin, stability of hydrolysis of the film is low,
and éntifouling property of a long period is insufficient.

20 Additionally, there is a problem that, when‘copper oxide is added,
self pol;shing property decreases, and this tendency becomes
remarkable particularly in a paint stored for a long period of

time.

25 SUMMARY CF THE INVENTION
An object of the present invention is to provide a
metal~containing monomer dissolved mixture which is soluble in

a general organic solvent, excellent in storage stability and



organi ¢ solvent including at |east an al cohol -based solvent; and, (iii)
wat er, wherein the water content is from0.01 to 30% by wei ght. The
invention also provides a netal -containing resin obtained by

copol yneri zing the netal -containing polynerizable nono miet Bo@s
radi cal - pol yneri zabl e unsaturated nnno%er (B). Further?§§ﬁ%é%re§ent

i nvent i oncprobedesxad whthfaujemer2D BemtbibaoRes ahdhdhet lddeposi ti on
obt ai ned by _usin he above-nentioned. netal - caontaining resjn.
inventionméFFﬁrcg H@Fn§f59ﬁagssgﬂu§%?i*?nﬁiQ%?%ﬁﬁ%ﬁj 5%Hﬁ%§99$%%t

conpri si ngba adineal @At UEha) -0 aidhdiger edissdBled oniAtied Hsi agrbhe

m xture of the invention, a conpound (D) of the follow ng general fornula
(1): Rl- SMaEEFiffer 8N ar antdjpuddngs PaAnsr §aRPESEFeR REMAGSEIRS 30

carbon _aags. ;a0d (SoRpeL @il (E), JHELALER DESCRLETLONCS Tk BREFERRED
n-the p ion

EVMBCDI ME resent Tnvent , the inorganic netal conpound is used
as a consbtift wente.conponent of a netal -contai ni ng nononmer di ssol ved m xture

which is soluble in an organic solvent, and, reacts gﬁth @Wéar$o§gr

gr oup- cont ai ni AgSr aﬂ?%%?n’gollﬁ(’@r”it?5ﬁl 2YDNOMEFTES Vorm AR ET Sat. As
the inorgariceiMBhal fANRRYNE . mehOl cRXADhPocOXi LS rettdratitdes £orinkior i des
and the like of metals are listed. The inorganic netal conpound is not

limted t&hekemmetaild adrdwel nigat Mopgmeirt Aiase by 8eWiXgHsu FOMP e A% et al
salt can B 38l fent Mol 8 PELAL1on (oA Gn 2LRG AN Q8.

al um num %6xTAe - tarci unm oxi de, copper oxI de, “magnesi um oxi de, "nanganese

oxi de andnichell i &kempsend Liwdtcdd. a Asatrhexyydroxdue- ofnizaiming, daokdcadxanpl e,
zi nc hydroxi_de, al um_num hydr oxi de, calqiun1hydnoxidf, copper h¥Qroxide,

magnesi umPRIFEEIFE PASIMPRENPE ke? &RE Qi graagic solvent, ‘and water

of specific amount; and a metal-containing resin obtained by
using this monomer dissolved mixture as a raw material,
perform an excellent effect, and that an antifouling paint
composition containing this metal-containing resin as a
vehicle component, and an antifouling resin composition
comprising a divalent metal-containing resin, a specific
compound and copper oxide perform an excellent effect,
leading to completion of the present invention.

Namely, the present invention provides a mixture comprising:
(i) a dissolved metal-containing polymerizable monomer (A)
having two unsaturated groups, the metal-containing
polymerizable monomer (A) being a reaction product of a
divalent inorganic metal compound, and one or more carboxyl
group-containing radical polymerizable monomers; (ii) an
organic solvent including at least an alcohol-based solvent;
and, (iii) water, wherein the water content is from 0.01 to
30% by weight.

The invention also provides a metal-containing resin
obtained by copolymerizing the metal-containing
polymerizable monomer (A) with a radical-polymerizable
ungaturated monomer (B).

Further, the present invention provides an antifouling



the chloride of a nmetal, for exanple, zinc chloride, alum num chloride,
cal cium chloride, cupric chloride, magnesium chloride, manganese chloride
and the like are listed. Metals of the inorganic netal conpound are
selected fromthe group consisting of Ib, Ila, Ilb, Illa, Il1lb, IVa, IVb,
Va, 8 20 September 2006 Vb, VIb, VIIb, and VIII group nmebgl®oidindd?®006
periodic table, and if necessary, two or nore of them may be used. Anpbng
them zinc, magnesium calcium copper?and al unminum are preferable because
a mxture containing themtends to be excellent in storage 5 stability.
Further, zinc, magnesi um cal cium and al um num were refenablg begaﬁse
clifafty

resins oRHiNed PIRABICHER A°E24RER| PEntU91RY (T sPRYEHEF  PEPE

di val ent Zéfiaiandgnageasi um are preferabl e because increase in viscosity

in producing a resin can be suppressed. When copper is used as a netal in
the inorganic 10 netal conmpound, zinc is preferably used together for the

purpose THe i NRASiBE CepOlynerhzatdd i torowt 88s anaacr yht Lf swdrdamer paFnom

t he stanqgoint‘ot use in an,antifoq{jnq g i nt en zinc.or nR %¢3i8p1is

used as T TER™t he®TRIGGaHI 2 netal®-E ﬁpoﬂ?ﬁﬁ “GPRE2SFIRT £ iIFRGf an

anti f oul i &K qidedt ukenglstHe nigeore dfeaits fidlendforhe@ausepdiyed r @ulctfedhe

netal -confai.ning resin has hi transparency, further, because solubility
t her eof i%ggiﬁﬁﬂgrg?ne%7 gﬁFEgE%I[ nt is high, productivity of a resin

becomes good, rR'amd viscosity of the resultant resin and paint tends to be
easily cantralled;by a diluting solvent. Particularly e j is 20
nor e pref%E?ﬁ%?’uge&¥%5ggﬁ§gsﬁ% &7 FesT s %ﬂ%b%8%¥%$f+|%%E@cgﬁéggggood, I'n
t he presemtonsventli ooppeait sedidesedEns exanpl es of the carboxyl
group-cont ai ni ng radi cal polymerizabl e nononer are nethacrylic acid,
acrylic acid, itaconic acid, (anhydrous) 25 nmaleic acid, nonoal kyl

i taconat e (al kKyETAXLEDf DESERERMICY, OFeTHY | PREFERRED, EMRABAMENZSet hy| hexyl or

ey oL, FREEBRE (A o RIS, (O op I 1
conbi nat i wsedf aswa constituent component of a metal-containing monomer
dissolved mixture which is soluble in an organic solvent, and
reacts with a carboxyl group-containing radical polymerizable
monomer to form a metal salt. As the inorganic metal compound,
for example, oxides, hydroxides, chlorides and the like of metals
are listed. The inorganic metal compound is not limited to them,

and those reacting with a carboxyl group to form a metal salt can

be used.

As the oxide of a metal., for example, zinc oxide, aluminum
oxide, calcium oxide, copper oxide, magnesium oxide, manganese
oxide and the like are. Listed. As the hydroxide of a metal, for
example, =zinc hydroxide, aluminum hydroxide, calcium hydroxide,
copper hydroxide, magnesium hydroxide and the like are listed. As
the chloride of a metal, for example, zinc chloride, aluminum
chloride, calcium chloride, cupric c¢hloride, magnesium chloride,
manganese chloride and the like are listed.

Metals of the inorganic metal compound are selected from the

group consisting of Ib, IIa, IIb, IIIa, IIIb, IVa, IVb, Va,



9 20 Septenber 2006 or nore selected appropriately. Anong them nethacrylic
acid and acrylic acid are preferable because storage stability of the

m xture for a long period is excellent. In the present invention, the
organi c. solvents include at 5 |east gn al cohol -based solvent. As the

al cohol -based sol vent, ethanol, isopropanol, butanol,2p5Sepigmbes 2808 col
nononet hyl ether and the like are preferable, particularly fromthe

standpoi nt vief sobubitiygy 0fq eret akoz%?'rﬁefé)m)%ﬁ%h@ Eé?c%aﬁo%%%tr}%nd' t

is not preferable to use an organiC solvent containing no 10 al cohol - based
sol vent becapytddis£0) UtveNo £atdieY olrosesn flabeaidd t y_p@rr&hdt $heel, i dihted

inreaction, and it is difficult to obtain a solution in a transparent

state. Furthetnesiunpcesbaivm, diped a9el YeihifaRP9EedpPE faPabakCob@indased
sol vent and ot her organic solvents can be used. 15 As other organic

solvents, themkxtueel ¢shedining exenptendal tphed i exbyUrensr bansbasade

sol vents such as pentane, hexane, heptane and the |like; aromatic

hydr ocaribons haiseli sl véntrsisirgh z iag , heageas] uh 0ldidns, un whene landntinevd t &e;

ester-based solvents such as ethyl acetate, butyl acetate, isobutyl

acet at e andPrHikerdb] ¢ Keecies®nes Hiase dolsia e SE s tlasm netdyex et hidntketone,

methyl isobutyl ketone, cyclohexanone and the like; etc. In the m xed

sol vent, tHeEPFrpRFERON. off 2t igludehdly-basan 1oty &itnd ansh efagred yum S % or

nmore. \Wen theegroportion is 5 wm%or nore, solubility of a netal salt

conpound ( rRIRIGRP IR RRRAYSE nncrAsein iHEesddy 281 fpdreiystalresimot

formed, consequently, storage stability is manifested. Mre preferably,

the propor tBhPRSUPLRIRSSH - nHPen COpREHiefusashRe aehpldonthaingraanic

met al - cqnt ai ni ng _nonaoner, di ssol ved m_xtu of the present _invention is from

0.1 10 0 ShEhBERCo086" 1 186 4 BF SBSFEBRYrEITT rhG ANL G SPOr ERBRHPBE w %

or less, it .easy to.obtain_a. al -.cont ai ni ng, mononer_di ssql ved

M xture i nf CRSREARAER: Yordt aRt B (ELE siieR: Sup i1 TR RRondt *S ke
the standpoint of use in an antifouling paint, when zinc or
magnesium is used as a metal in the inorganic metal compound,
hue of arfilm of an antifouling paint tends to become beautiful

15 because the resulted metal—éonﬁaining resin has high -
transparency, further, because solubility thereof in a general
organic solvent is high, productivity of a resin becomes good, -
and viscosity of the resultant resin and paint tends to be easily
controlled by a diluting solvent. Particularly, when zinc is

20 more preferably used because water-resistance of a film becomes
good.

In the present invention, disclosed as examples of the
carboxyl group-containing radical polymerizable monomer are
methacrylic acid, acrylic acid, itaconic acid, (anhydrous)

25 maleic acid, monoalkyl itaconate (alkyl is, for example, methyl,
ethyl,butyl,2—ethylhexylorthélike},monoalkylmaleate(alkyl
is, for example, methyl, ethyl, butyl, 2-ethylhexyl or the like),

and the like. These can be used alone or in combination of two



t he metal - contai ning nonomer with acrylic nononmers becones high. 5 By
controlling the proportion to 0.1 w% or nore, the anount of organic
solvent in the mxture can be decreased, and handling property is

i mproved, and in polynerizing the netah-containing resin conposition, high
solidification is possible. More preférably, the propd®iSeptemherpein 3 to
25 W% 10 The ratio of inorganic netal conpound-derived conponents

to
car boxyl grQﬂﬂm@@@%éﬂﬁbﬂgﬁéﬁﬂféﬂri&HéT§¥i@@@é?&ﬁg%gﬁﬁ%;;aUr 1§¥?gﬁgiand

conponents in the netal -containi'ng nonomer _
present invertriydid aciel apar bire¥ahby el 83khhckedtord tshceahﬁrl‘ift?} abt gtkéé‘t ! ?
is 0.6 nmo

(nol ar nunber) of inorganic netal 15 conpound-derived conponent

or | ess basedxtnrk Mol aoficear bexibdgreupxeantanimi.ng radical polynerizable
nmonomner - derived conponents. Wen this is 0.6 nol or |ess, transparency of
a m xture has no Ipathecutasenhoivevett iomercthy er dnd 9Bl vt UAMRAGIR at

i norgani ¢ netal conmpound tends to remain in a mxture, 20 | eading to poor

t ranspar &ncyesf taanonboeho Ll thesed o varar ni 8ls° theet dbohont-BhBEAISHETEA) ,
obt ai ned by Eolyneryzing this tends to be turbid. Further, when the

net al - cont aRRAGC Ao icemT cdiagsd! viedt amb ki prepofl enleeg byesbmdoronstiiy bathe r
used in production of a 25 netal-containing resin as a vehicle for an

ant i f oul i ng@Pai hieakliese¥e e ferarles apprrticylahby r Atom thei sbagdpbent
nmetal com $gund-deriyed conponents to carboxyl group-containing radical
pol yneri zabPt Fohdretlierd ed nedmdosants compobadnérapction2predpenber I2006
cont ai ni ng pononer_di ssolved m xture, it is particularly greferable t hat

the ratio (hdlI3PCRH® ?Sal?ﬁei%r@%%i@%%%nl%mbﬂ%tdéw aénépapsAents is
about 0y qyi€€ﬁ$ffké§%§'%ﬁﬁﬁéﬁﬁ.ﬁggbox I éou -cgﬂ%gigingb§ag%cal Ealyner
zabl e nononer-de C t'ss vers 2+ oY (nBPEF AuRbeTr)
o o e Al R DB Yef OB Sl e P250Y 5
conponent s, s ghene 4 s, st iﬁylfrtlparnosbplaernénotn sftialltn?e .abi lities.
Further, if necessary, a mixed solvent composed of an
_a;gohol—based'solvent and other organic solvents can be used.
15 As other organic’éleehts} tﬁere'aré‘listed,-fbflexémple; |
aliphatic hydrocarbon-based solvents such as pentane, hexane,
heptane and the like; aromatic hydrocarbon-based solvents such
as benzene, toluene, xylene and the like; ester-based solvents
such as ethyl écetate, butyl acetate, isobutyl acetate and the
20 like; ketone-based solvents such as methyl ethyl ketone, methyl
isobutyl ketone, cyclohexanone and the like; etc. In the mixed
solvent,theproporthnlofanalcohol—basedsolvéntispweferably
5> wt? or more. When the proportion is 5 wt% or more, solubility
of ametal salt compound (reaction product) in a solvent increases
25 and & crystal is not formed, consequently, storage stability is
manifested. More preferably, the proportion is 25 wt% or more.
The preferable metal content of the metal-containing

monomer dissolved mixture of the present invention is from 0.1



Wien the ratio is too small, water-resistance of a filmdecreases, 10 and
when copper oxide is conpounded, storage stability of a paint |owers. The
anount was water contained in the netal -containing nononer dissolved

m xture of the present invention is prgjerably fromO. 01 to 30 W% In
the present invention, the term. "anmount 15 of water" 28epteher 2006 anount
wat er produced by.reaction of an inorganic netal conmpound with a carboxyl

gr oup- cont at &i 6@ wiradi gg! c@HH‘HﬂEﬁ%biﬁe qu&i e PleoMatQ" oFRY B8, a?gﬁg

in the reaction, or water nay be added y during the reaction

added agai rbettmes coapyets opbodihne fiepstioit20h MenyabReri 818961 3dded
during the reaction, a solution tends to lose flowability and is

solidifiednixourei frecd | yraidpirdde steact i dhardgur g C-a@idlty of
conmpound with a carboxyl group-containing radical polynerizable nononer,
consequent | ghe nett ails confthiladbhty mdrabmé heritet atr gD aiotchg: rOBefemelssh Mk ed
with 25 an acrylic nononmer and pol ynerized. Further, once solidified, a

| ar ge adourfty cfontatcarl i tdel peopoat onecedsdr wtfioorr merdi ssheusdmonnt of
consequently, workability decreases due to separation froman acrylic
mononer or YAEESSAIverd iih ddve evitktur2 2enSEt delverea208h @Gnd Herodhieng
hand, by adding water during the reaction, a reaction solution maintaining
f1 owabi I i t PHW&HEEH Sa iRprarVedontafint o isronering tdis seitedd dontairoimani ¢
sol vent can be obtained, and it becones easy to mix and copolynerize it
with an acrASE® MSHWRAESL L phd 1o Horl isH figedrl cad ded Rt iyl e he Magaetion i s
preferably Ojfléﬁ§@6or nore, nore preferably 0.2 w% or nore, for keeping
sol ution cEHATEEP Mt % RESRTEF A bviehitkory Jofto <SMitdon  during t he

ol uti A% 15 obt ARG ST BULGREZoBa%y METES APRDRHBSCOSAL RS CPESAR an
AR L SR i LI S,
lless from dehe RlandReioats tQf 1St %ﬁn%gﬁe%%ﬁmclohtt%i%tinlgo%rnotmeeripec{iaéég & @
mixture of the present invention is not particularly restricted,
and _thg preferable r,atio (molar nu‘mber) of ‘_inorgan_ic me.t‘al N

15 compound-~derived ;:om'pc'ment’s is 0.6 mol or llessbbaéed oﬁ ‘l mol
of carboxyl group-containing radical polymerizable monomer-
derived components. When this is 0.6 mol or less, transparehcy

- 0f a mixture has no particular, however, when over 0.6 mocl, an
unreacted inorganic metal compound tends to remain in a mixture,

20 leading to poor transparency of a monomer, therefore, varnish
(metal containing resin) obtained by polymerizing this tends to
be turbid,

Further, when the metal-containing monomer dissolved
mixture of the present invention is used in production of a

25 metal-containing resin as a vehicle for an antifouling paint as

described later, regarding the ratioc of inorganic metal’com—

pound-derived components to carboxyl group-containing radical

polymerizable monomer-derived components in the metal-



met al - cont ai ni ng nononer di ssolved m xture, solubility in a 15 general
acrylic nononmer and organic solvent, and copolynerizability with various
acrylic nononers. Further, when the content of organic solvents is
increased for the purpose of |owering{he water content in a netal-
cont ai ni ng monomer di ssol ved mixture, solid content dedPSgptembey200¢ the
anount of organic solvents used in polynerization in- creases, therefore,

i i j ts ig.not f ble from.th dpaint of high
ol 1 ai 11 car ToRcar rnd PEEPREr BRSO LA hE PRESanb bt SoPa3FgaMIaTadl vent s
[ tal - Ly J I ] [t LS. f bl e that th
ot al |25 cant ol o R0 RonoRer U Kot bed TR At br e REREL: RC ARPERTRRL et 11C

proportion &bnfe@ddlfepidoh dﬁ%?%nﬁr%e%;[@eﬁ@uﬂqw&oqf p%%ted'oﬁﬁ{ gapig getal

conpound used,” and it is pre e so conten he m xtdre.

is from 25 ¢0- &« W Yrofarthathablivg f@&f‘cfa1150299%&%%@9%%&9@%Pier%eb.O

3-fold nol is preferably contained, and the so content of a mxture’is

preferabl y ¢smpardént®. 6GoMe¥rer, IMAERGhe YRERO! R0 IBE 3 unW 2| Pﬂof&ﬁﬁﬁgr

di ssol ved m xture of the present invention is used in production o

met al - cont ateialy cagpsues- Ge VB L @rigynait anid foal i 0g paibpk Basedeseri bed
| ater, the water content in the netal-containing nononer dissolved mxture
i s preferabtarikyt gronpresatalnihbiradicasepol bRevatablafiHn oy & pedgi n
a netal -containing resin decreases, and increase in viscosity in

processi ng damrenga itk cdrs e pappriesded arbhdeas easef i Im hatshi 0 y5és.
property of a film can be suppressed. The water content is nore preferably
15 wt % or Nhegstheratinst i toonsag hl nyartesi-r eofi tteeiqe eSentilndettemsés,
obt ai ned by copol yneri zi ng the netal -contai ning nononer (A) in 15 the

di ssol VBd RB& HReNFAORRRY prdédents icoventndeddesterped shovel iy lof heoaimer
radi cal polyneri zabl e unsaturated nononer (B). The netal-containing resin

of the pred&¥hSnvention is sol uble

The amount was water contained in the me‘tal—containing
monomer dissolved mixture of the present invention is preferably
from 0.01.to 30 wt%. 1In the 'p,r‘esent invention, the term “amount .

15 of water” excludes the amount water pr&ducéd by reaction_dean
inorganic metal compound with a carboxyl qroup—contaihing
radical polymerizable monomer. All of water may be added in the
reaction, or water may be added partially during the reaction
and added again after completion of the reaction.

20 When water is not added during the reaction, a solution tends
to lose flowability and is solidified in or directly after the
reaction of an inorganic metal compound with a carboxyl
group-containing radical polymerizable monomer, consequently,
it is difficult that the metal-containing monomer is mixed with

25  an acrylic moncmer and polymerized. Further, once solidified,
a large amount of water and solvent are necessary for re-
dissolution, consequently, workability decreases due to

separation from an acrylic monomer or decrease in solid content.



in a general organic solvent by using the netal -containing nononer

di ssolved m xture as a raw material. Wen the netal -containing 20 resin of
the present invention is used, for exanple, as a vehicle for an
~antifouling paint, the filmshows highyigelf polishing property for a long
period of tine and manifests excellent antifouling ef20&eptdmbeari2806

nmetal -containing resin of the present invention as 25 a vehicle for an

anti f oul i ng opat Mé othae ﬁé@&'ntbyoid@iﬁéléact‘t@g %g%ggteasﬂegéege.t%%?w&%t e&%ﬂiofb 0

nononer (B) used is preferably from y wei ght'"base

parts by weisghuitabnt heihehahingm@uBla0fh 14he GaMRENeRt A Meand Lorponenty (B)
By controlling 14 20 Septenber 2006 the ambunt to 16 parts by weight or

more, bal ansenbetwees diddlised rlrrpraelrbi_rﬁan@t: $bEvEReWdh Nk A iMd, "Gnd
paint tends to be regulated. By controlling the amount to 97 parts by

wei ght or Leédscdneer eas ta hindadcyopdaimexcod ienki fry dha oSy Bi PreRekky .f 0
5 along period is inparted to the fornmed film and bal ance between

cracki ng resi st afibe amaluhly drfolvgses ddpeidur ihecthes gooti o He peaBdRrbblY
nore preferably from40 to 90 parts by weight, particularly preferably
from60 to B50pant’ &y musfeyhtmorex e fees adfl e 2r atidcalr polrgnerfbzakkeping
unsaturated nononer 10 (B) include (neth)acrylate nononers such as nethyl
(met h) acryl apdutiéenycopdet hpacrithoer RosénpoXyewhpl lityeol) acsyllattd on
2- et hoxyet hél (meth)acryl ate, phenoxyethyl (nmeth)acrylate, 2-
(2- et hyl hex@Bk¥}19 eth§| r¢aet homer i fatde metalrerdnitia inineg Hoxyemey| dissolved
(met h)acryl at et. 3- net hox butél 15 (nmeth)acryl ate, 3-nethyl-3-nmethoxybutyi
(met h) acryl Bt81h¥ %t?ﬁg@rﬁh 1 SqHEE g acky | hea 1nedet HoXyphengs easy to
(et h) agyyl , - et gox‘ phenyl.et hy] . (nmet h)acryl ate, m net hoxyphenyl et hyl
(ot h) o 31 BHE end B RS ARARSo . Fy 1Y Eiedihyiisogti i BOTipazpy RS BROUAE oF
(meth)acryl i - pro et h)acrylate, n-butyl. meh% crylate, 20 i-butyl
(met h) acryI"ZéLZ(?rtl-rguét1 Sr%{gt(a%?%%%%? Jarf%,m%%l?%llcﬁeé@?iv ﬁE]P}h%gEWI afe,
lauryl (retiyaedylate s I h) I zylk o ( h) acyyl at
pheny| (rretﬁr% acry% atig, leso o%ﬁyﬁgﬁ%’ AGLY SESferQETy &5 {JEL 2)1: 1¢58 From
the standpoints of storage stability at lower temperature of a
meta;fcontaining monomer dissolved mixture, solubility in a
15 general acrylié monomer and organic solvent, énd‘ |
copolymerizability with various acrylic monomers.

Further, when the content of organic solvents is increased
for the purpose of lowering the water content in a metal-
containing monomer dissolved mixture, solid content decreases

20 and the amocunt of organic solvents used in polymerization in-
creases, therefore, increase in organic solvents is not
preferable from the standpoint of high solidificationof the resin.
For reducing the amount of organic solvents in a metal-containing
monomer dissolved mixture, it is preferable that the metal-

' 25 containing monomer dissolved mixture contains water in a
proportion of 0.01 to 5-fold based on the mol number of an
inorganicmetal compound used, and it is preferable that the solid

content of the mixture is from 25 to 70 wt$%. Particularly, water



(meth)acrylate, cyclohexyl (meth)acrylate, glycidyl (neth) acrylate and the
| i ke; hydroxyl group-containing nononers 25 such as 2-hydroxyet hyl
(meth)acryl ate, 2-hydroxypropyl (neth)acrylate, 3-hydroxypropyl
(meth)acryl ate, 2-hydroxybutyl (neth)ggrylate, 4-hydroxybutyl
(meth)acrylate and the like; adducts of 2-hydroxyet hy20Geptembar2pfte with
et hyl ene oxi de, 15 20 Septenber 2006 propyl ene oxide, y-butyrolactone or
a- caprol actofie0afd the3-foke;mel nmbssppeféraPEYScerehined?- hyvdr anetdwliqg
(meth)acrylate, 2-hydroxypropyl (nmeth)acrylate and the like; primry and
secondary agdnbeyt oup-zoniaimregisipysfapabher sremchsagsob@y Wi ¢.ani noet hyl
(nmeth)acrylate, (nmeth)acrylam de and the like; tertiary amno

gr oup- cont ai ni ngk'vkher nowbeer sheusatas-cdnteti hyhanimooetayy dimidd)wat vyl at e,
di et hyl am nnoet hyl met h) acryl at e, di met hyl am nopropyl (neth)acryl ate,

di net hy | arﬁihé%\mﬁyloé e Rice sAnEt el ndebiut gh abs nosetly in( pebluatiyhate, a 10
di met hyl am noet hyl (et h)acryl am de, dinme thylam nopropyl (neth) :
acryl ani’de B#Pt ettt inprasdeyesi @ Yell el edimens astdfoudsing paint as

vi nyl pyrrol i done, Yén | pi ridine, vinylcarbazole and the |ike;

addi ti onal 19854 IRA %%or'nﬁm%t%m%%e%’@ yienehevinayploroateining

a- net hyl styrene meth)acrylopitrile, vinyl acetate, vinyl 15 propionate
and the |i %gnqrq.'ezg ﬂésﬁngéﬁtm}%Q‘éﬁ?ilo%pr@é@tl}ﬁ)b&& ¢I0" WE Redihd esgor y L nahblier
nmet hacryl " cT eco&{eere} tof a netal in the netal -contai ing resin of the
present i nventi‘on 1% Hréte Nt i e by %%t%{;‘c BheiBLRPngeERS

Fends to be SR eed tanacb i 8t oTtA T L1 a TRbRRESed 85 THES, BroF bt
oSS el SRR CHebbeL 20 1A e 44 TRURIGCPY BISSE B A0
ffoct 15 207 or oeaPERBeS Dt S SRR Eoas "Phe EBe EPERb RS Bt 10
wt % or less.
The metal-containing resin of the present invention is
qbtained_byAcopolymerizing the metal-containing monomer (A) in
15 the diSéoivéd mixture-of the'présent invéﬁtioﬁ déscribéd‘above
with the other radical polymerizable unsaturated monomer (B).
The metal-containing resin of the present invention is soluble
inageneralorganicsolventbyusingthemetal—containingmonomer
dissolved mixture as a raw material. When the metal-containing
20 resin of the present invention is used, for example, as a vehicle
for an antifouling paint, the film shows high self polishing
property for a long pericd of time and manifests excelient :
antifouling effect.
In the metal-containing resin of the present invention as
25 a vehicle for an antifouling paint, the amount of a radical
polymerizable unsaturated monomer (B) used is preferably from

16 to 97 parts by weight based on 100 parts by weight of the total

amount of the component (A) and component {(B). By controlling




The wei ght - aver age nol ecul ar wei ght of the netal-containing resin of the
present invention is preferably from 1000 to 20000. 16 20 Septenber 2006 By
controlling the nol ecul ar weight to 20000 or |ess, nmetal cross-Ilinking

bet ween pol yners can be reduced by | owpfing the viscosity of a resin
solution, gelling of a resin can be suppressed, and a2 tember2f86nt to
mani f est hydrol ysis property can be 5 integrated into a resin successfully.

By controll ithg 'azfrWunmﬁcewlpaerrﬁ/ﬁb?hizei £ R00met e B £ afk @ P L e Sa Sl BRGe
tends to be manifested. More preferably, the mol ecul ar  wei ght is farom

3000 to 100p@epArtétkodfothpr edyailngnyhentetalilcagt phiinkg teesish tof dhe 10
present invention is not particularly restricted. For exanple, it can be

produced byratrilaged. mehalcauntdal nimyg tmenemeundi $30/07edarfisxbyr GeWighlt 8r
radi cal pol ymerizabl e unsaturated nononer , and copolynerizing themin the
presence of laSFaditeate ilni 2 itargieraty that esvpme bl ente Hychro 1665 19 pt8@R06-thoFod t o
14 hours, Wien the nmetal 15 content in a copolyner is increased, a chain
transf er’ aggntCfeaRerpedused mberr tisidgho Sdie dptinedt f bmanchd bplanerehetiveen
productivitg, articularly, suppressin% of production of insoluble
subst ances ?%Cgmen%§$%§ﬁ¢Qﬁﬁ Frych vidre lysdsdpocperdly berpaeisbigbbty wihé a -
nonomner containigg.a nmetal , chain transfer agents other than 20 nercaptane
are preferaFy ant® ga71F ceff &F 3204y skl diore? 0 apar tshey| Wréghte
preferable. t he. poJ yneri zati,o t hod, an emul sion pol ynerjzation
net hod, sus%é:ﬁ\%%%%l%ﬁjrgr%??é%ﬁ hotf drt §hePaTke REn"eighlept ed in
addition to a s i pol ynerization nmethod effected in an organic
sol vent. 25 Par ?%%l%+§ir1?§/,_°%a¥§§l 5??65‘380??/#%??5%&?}6#H’é‘?%ﬁu{%‘;%g BOTHEMRF al
or gani cjpsol ygnt; S en | ene, nethyl isobutyl ketone, n-butyl
acetate or YEﬁe TTke |e§ %&ae\c/gah taacg%f%t‘? Mﬂ%%t%ﬁboﬁ%ﬂeé&‘(fpr oductivity
and pai nti ngh)lddd1 4% 2Q te The. proport. on  of copol yner as
a vehicle in an antﬁ#‘ oal]ﬁei'ng al n{m%gl ?a%gf&llaone’i sfﬁ%?tkb%>f¥?%}ﬂﬁ'a]arl y
restricted, m@th)idcdylate, 2-ethoxyethyl (meth)acrylate, phenoxyethyl

{meth)acrylate, 2-(2-ethylhexaoxy)ethyl (meth)acrylate, 1-

: mephyl—z-methoxyethyl (meth}acrylate, 3-methoxybutyl

15 ‘(meth)acrylate, 34méthyl—3+methoxybuty1 (méth)acfylate, m-
methoxyphenyl (meth)acrylate, p-methoxyphenyl (meth)acrylate,
o-methoxyphenylethyl (meth)acrylate, m-methoxyphenylethyl
(meth)acrylate, p-methoxyphenyethyl (meth)acrylate, n—pfopyl
(meth)acrylate,i—propyl(meth)acrylate,n—butyl(meth)acrylate,

20 i-butyl (meth)aérylate, t-butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, lauryl (meth)acrylate, stearyl (meth)acrylate,
benzyl (meth)acrylate, phenyl (meth)acryiate, isobornyl
(meth)acrylate, cyclohexyl (meth)acrylate, glycidyl

(meth)acrylate and the like; hydroxyl group-containing monomers

S8 ]
h

such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate,3—hydroxypropyl(meth)acrylate,2—hydroxybutyl

(meth)acrylate, 4-hydroxybutyl (meth)acrylate and the like;

adducts of 2-hydroxyethyl (meth)acrylate with ethylene oxide,




preferable to use a copolyner usually in a proportion of 20 to 25 W%
(solid content) as a resin conponent in an antifouling 5 paint conposition.
The reason for this is that, by appropriate inclusion of a resin
conponent, filmabilities such as crack%ng resistance and the like tend to
beconme excellent, and by no excess inclusion, inclusi @0 Segptembexr20060ul i ng
agent in anount sufficient for keeping excellent antifouling ability into

an A, oul o 01 GETRSLL OB\ GRS L0 becoTE casy. The et ] oyl

pai nt conposition of the preesent veintro

net al - cont ainigd HEHI=R <OF -t he; € i 1t cri bed, above as
vehicle conpoggﬁtégﬁﬁgsa%fi gt %ﬁ% %%?%fﬂ%gﬂﬁ%é§%é¥§FE§yfhgmigggﬁﬁfy?ate'
| nventi on canHyeRpx Qe (nh ARbiIold NG AN Y oF; 3L LI bY ugl ng
this metal - containing résin. Further, by conpounding, fof exa | 8 “an
ant!foul!ngsmmamdaﬁyﬂaﬂmmd|gﬁ@w§mdddfﬁﬂﬁyﬁgm¢%h§%aﬁéﬁéﬁgf ggpﬁog dbngg :
antifouling agent may be appropriately sel ected "and use 30 ependi ng on
requi sité aﬂﬁhﬁmbe&hyﬁoHm@t&ﬂﬁb&yl&QﬁpeHﬁh&%ﬂ%cﬁyﬂdﬂf&@iQﬂdaﬂﬁgt§iﬁH9h as
copper oxide, copper thiocyanate, copper powder "and the |ike, neta
conpounds oftelrgddryziaménonigecheap-candatihenki kenyamnmmslestyathyesgsuch as

di phenylam ne and the like, nitrile conpounds, benzothiazol e-based
conpounds, d8mgiheilandeobsbyd dmepbundsylpyei didietaseth conpetings and the
like are listed, These can be used alone or in conbination of tTwo or
more. Parti dBPER) 3CrEdApoundineshyteninapropliledine tof) damesd t gat @tndyhy-

Ni ppon Senpaku Kogyo Kai are preferable, and 18 20 Septenber 2006 specific
exanpl es t heFBOROPREVLdémphhbanesbatay| @hbut pl suibheabaibametd,) acrylate,

zi ncdi hyI,d%%Hifcarbanate 2- methylthio-4-t-butyl am no-

6- cycl B“E opPLERTRBLdn{RpaERY, (moth) aceylaniden! dimestptihrinmptapye, N, N 9

di met hyl di chl oropheny| urea, zinc_ethylene bisdithiocarbamate, copper
r hodanat e, ilm%ﬁla]o%ﬁ i%m 2 -%@&PES{QWHWEMW%@PEISM monomers such

as vinylpyrrolidone, vinylpiridine, vinylcarbazole and the like;
additionally, vinyl-based monomers such as styrene, vinyltoluene,
afme’;hﬂilstyrene,_ ‘(_me_th—) acrylonitrile, v_iny]i acetate, vinyl -

15 "propionate and the like. Dqtheéreéentihvention ‘ﬂﬁéth)acryl”
means “acrvl and/or methaéryl” .

The content of a metal in the metal-containing resin of the
present invention is'preferably from 0.5 to 25 wt%. By
controlling the.amount to 0.5wt% ormore, self polishing property

20 of the formed film tends to be manifested, and by controlling
the amount to 25 wt% or less, there is a tendency that an effect
to improved balance between cracking resistance and hydrolysis
property becomes remarkable, self polishing property for a long
period of time is maintained, and an antifouling effect is

25  improved. More preferably, the amount thereof is from 1 teo 10
Wwts,

The weight-averagemolecular weight of themetal-containing

resin of the present invention is rreferably from 1000 to 20000.



N- (f1 uorodi chl oromet hyl t hi o) phthal i m de, N, N -dinethyl-N -

phenyl - (N-f |l uor odi chl oronet hyl t hi o) sul fam de, zinc 2-

pyridi nethiol-1-oxide, tetramethylthiuramdisulfide, Cu-10% N 10 solid
solution alloy, 2,4,6-trichlorophenyl rpdei m de,

2,3,5,6-tetrachl oro-4-(net hyl sul fonyl ) pyridi ne, 3-i odo22-September 2006
propyl butyl carbamat e, diiodonethyl p-trisulfone, bisdi-

met hyl di t hi ggag ihce I jsdithiocarbama phenyl (bi spyridyl)
bi smut h dich?or?sg?¥%¥%ﬁ§tEﬁéz%ﬁsF?higkbeﬁ%gﬁﬁdggokgogﬁdor flods) A
pyri di ne-tripheayl bekeng bk hyLE 3511 | Ln shi/ Hge
present invention, Ssi I?con ‘gonpo%dg&és)ﬂ%:hggggg% n‘%‘t"ﬁ@%& i))/gl ?gyg%étng the
silicone oivieddsiheolfikeeshhUia-Eong&l Ni NG %0 RS

fluoride and the Iiﬁe can al so be corrpo%nded,ggo gg%%t ;Eﬂo%iz:r'ﬁgs?%pfﬁ%%,

purpose of amgpas trhargal ubr i ghé¥nt Ot hean SEES ACKyQF oy EE LNHARE RSV &l B
adhesi on of organisns. Further, extender pignehts, coloring pignents,
plasticizersptegraoasd impadnd pesidiyescespeiviPer Besddistddriihg thke can
be compounds, if necessary. 25 The antifouling paint conposition of the
present i nventé@nlar sveaippit exh 1000 exampke, byaakingplkésfbtenceearadsuel as
brush painting, spraying, roller painting, deposition painting and the

li ke direct?y ANitrswrd f atioref paefetrsbilat e thfe muderandtzar Wi POt Sept Enbrr
2006 structures such as ships, various fishing nets, bay facilities, oil
fences, brityds taudRRG ne bases and the like, or on a film formed by

pai nt.ing a wash priner, chlorinated rubber-based or epoxy-based priners,

i nter nedi ate codt iTREMRE T aerdweing Kdie suekrbrcombeiaing Theiapplfi dde on

amount j.s usual(_:!ri%/ an anmpunt to Og:ive a thickness of a dry filmof 50 to 400
y m DYi nd G pARHEBE oM 1 Fnat pegALrylashauEesaractedom Ferpeanple,

and heat dryin may_be effected w thout problem Another antifouling paint
conposi ti onlx-'lo g?i?ee %F%g}éﬁ?d RiXYBHLY BRtRL ~SANEALILSG PRROBaF dissolved

COPODt L oS it 8 »JhYBLENo WAL L0 &N 00 L 22 La (s ofe 2T

copolymerizing them in the presence of a radical initiator at
a temperature from 60 t0'1807°C' for 5 to 14 hours. -When the metal

15" content in a copolymer is increased, a chain trénsfer agent ééh
be used for high solidification and improvement ih productivity,
particularly, suppressing of production of insoluble substances
in polymerization. From the standpoint of compatibility with a
monomer containing a metal, chain transfer agents other.than

20 mercaptane are preferably, and particularly, a styrene dimer and
the like are preferable. As the polymerization method, an
emulsion polymerization method, suspension polymerization
method and the like can be adopted in addition to a solution
polymerization method effected in an crganic solvent.

25 Particularly, a solution polymerization method using a general
organic solvent such as toluene, xylene, methyl iscbutyl ketone,
n-butyl acetate or the like is advantageous from the standpoints

of productivity and painting ability.



foll owi ng general forrmula (1), and copper oxide (E) R-SH (I) wherein, Rl
represents an organic group having 1 to 30 carbon 15 atoms. The dival ent
nmetal -containing resin is a vehicle component of an antifouling paint
conposition, and a filmfornmed by thisq7is dissolved gradually in sea to
show sel f polishing. The divalent netals can be sel ect2@deptembrrad0t
appropriately. Fromthe standpoint 20 of solubility into an organic

sol vent, zinc, coppepropagiesnuaf sandpoaimennaarevpheteeaht an anengotnemgy
zinc and copper particularly preferable. The netal content in the dival ent
met al - cont alHfR Y resRP s {tQor st prefterrest i du by By t ne 25rnt¥edBy aadntitolils ng
the content 25 to 3 wt%or nore, excellent self polishing property tends
to be ' |npaﬁﬁ§f%9?Q%qﬂ¥hP5?hé 66RO &HRErsURBAS Lpr éherabkyp6 rivt &nop frdleto

By controlli e cont.ent to 25 mﬁ@bor | ess, bal ance between cracking
resi stance “ﬁ%ﬂ 4;% yaéf%aﬂﬁﬁhﬂlqpmﬁaﬁﬂnﬁﬁﬁn P 20t BEpueiber.

and ant ."eiﬁhofa&% 'e'f?f%ﬁ'eggﬂﬁ e” %Ofeﬂ%rgg%rgﬁﬁw'l%glgf)ttaégﬁr%?e%%?&g?@p%
S R L
e LT S °F33“ee%§n‘:§§" A R
| ong period of tfﬁga a 10 ﬁﬂiggaypégeg éﬁéﬁ%@inﬁe% rét aFe Bgﬁ #%%ﬁfent

pol yneri zablrer weaEHR bﬁcei@EﬁEth‘éleErﬁngg%BQ‘i1t§;a§%et% i Al A I

in which a netal - con?alnlng pol ymeri za and her
pol ymer izabbeingsabrpakedi BANGERAS %BBe%ﬁeC%%@wW- ized. 15 The

met al - cont ai ni ng pol yneri zabl e nononer (a) Is conponent used to inpart

hi gh sel f poli shirhg @MDpﬁmﬁY1ﬂ@9ﬁcht composition of the present invention
is obtained by using the metal-containing resin of the present
invention described above as a vehicle component. The
antifogling paint‘composition of the present invention can keep

15 excellent antifouling ability of a:fiim75y ﬁéing this metal-
containing resin. Further, by compounding, for example, an
antifouling agent, antifouling ability‘can also be further
improved. ’ -

Theantifoulingagentmaybeappropriatelyselectedandtwed

20 depending on requisite abilities. For example, copper-based
antifouling agents such as copper oxide, copper Ehiocyanate,
copper powder and the like, metal-compounds of lead, zinc, nickel
and the like, aﬁine derivatives such as diphenylamine and the
like, nitrile compounds, benzeothiazole-based compounds,

25 maleimide—basedcompounds,pyridine~basedcompoundsandtﬂmelike
are listed. These can be used alone or in combination of two or

more. Particularly, compounds selected as subjects of

investigated by Nippon Senpaku Kogyo Kai are preferable, and



resulting filmover a long period and to manifest excellent antifouling
effect, and particularly, netal-containing polym erizable nononers (a,)
havi ng two unsaturated groups, and 20 netal - containing pol yneri zabl e
nononers (a2) of the followi ng generahgformula (I'1) are preferable. R2
CH2=C-CG-0-MR3 (F) | I 0 wherein R represents a hyd20geptenken2606 net hyl
group, Mrepresents M), Zn or Cu, R represents an organic acid residue.

S 0n S Amousbeats e oBgh=SORhAr LRI LHEh LIRS kel JINIIRA &t 20, SOPH erber

2006 (a,) in the divalent netal-contalning resi particularly

restricted, basdiphebeaabbiatepMz1AcHOImB8OnY %1 BY 1 ST aMdHdNg 4. he anpbunt to
10 wt% or nore, suitable self polishing g?opértiotegi?I%F%La%nparted to a

pai nted fil metlhilshaoednt-batblamtaoPbetoEaBbY-0RY 1 Whine/- S8 2 Bhe,
controlling this anount to 80 w%or |less, antifouling property 5% afilm
tends to beZ,fmbnbatetdacAhbsoasophthasonpteipeef rably 50 wt % or less. As
the netal -containing polynerizable nononer (a,) having two unsaturated-
groups, hedémarbyldécktioréphepyhnpbe, nhgoestiyledd BLENLBheocarbanate,

[ (CH: =CHCOO) _My], magnesi um met hacrylate [(CH =C(CH3) COO 2MyJ, zinc

acryl ate [ (EPRREHOID)D@NA e zi 15— drsttnlmrod 2ite- ¢ ¢ Bl =8( OH8) 096} hZako16aBper
acryl ate %&CH':CHCCC»ZCU], copper nethacrylate [ (CH2=C(CH3) 000) 2CuJ, and
the |ike. THeSElweredlekezeme ey bohiekph thal fnhvapns; §' Fdikethydan'be used
alone or in conbination of two or nore suitably selected if necessary.
Among t hem PBFREL T BT R uersd ighl o romek ey beabe kS bbfansdedusing Bigh

t ranspar enc resultin ‘Esglyner product, hue of a filmtends to be

f.th
beauti f ul , %l%ﬂégtfilo%ﬂgw e trpnet hy lidrarzan disedd islegahic 188 Nent

20 produyctiviiy, of resin tends o be excel]ent. ’
p 1 ggfﬁh Sofhd B alloy, 5,4,éatrichlorophenylmaleimide,

2,3,5,6—tetrachloro—4-(methylsulfonyl)pyridine, 3-iodo-2-
propylbutylcarbamate, diiodomethyl p-trisulfone, bisdi-
methyldithiocarbamoylzincethylene bisdithiocarbamate,

_‘:phenyl(bispyridyl)bismuth_dichloridef 2-(4-thiazolyl)-

15 benzimidazole‘and'pyridiné—triphéhylboréné. | |
| In the antifouling paint composition of the present
invention, silicon compounds such as dimethylpolysiloxane,
silicone oil and the like, fluorine-containing compounds such
as carbon fluoride and the like can also be compounded,

20 additionally, for the purpose of imparting lubricity to the
su:face of a film and preventing adhesion of organisms. Fufther,
extender pigments, coloring pigments, plasticizers, wvarious
paint additives, and other resins and the like can be compounds,
if necessary.

25 The antifouling paint composition of the present invention
i1s applied, for example, by an application means such as brush
painting, spraying, roller painting, deposition painting and the

like directly on the surface of a substrate of underwater



As a method of producing the netal -containing polynerizable nononmer (a,)
havi ng two unsaturated groups, a nethod is preferable in which an
i norgani ¢ nmetal conpound and a carboxyl group-containing radi cal
pol yneri zabl e nononer are reacted 25 teogether with water in an orgarnic
sol vent containing an al co- hol -based conpound. The re&8tSepterhesH06
containing the (a,) conponent obtained in this nmethod is excellent in
conpat i bi | i tSrrusitiuresheuehgasi sh iy v enir iyt @i@erin@ﬁétist,usag £90P0DENES, 22
20 Septenber 2006 (acrylic nononmer and the like), and when this reaction
product isaidedengebyneridatspnstionapbhaid s aarth e nti ket @l o@08t ai ning
resin (C) tends to becone easy. In this case, the production is preferably
so conduct edotrR&d biye PAanEA ngont washS paimieny tohd ovdacttieh tsbfeormHsOd &9
30 % As R- (organic acid residue) of the netal -containing polynerizable
monomer (a_?p8ﬁyrgé5§€n@ﬁémeﬁ§nnﬂh§e€m9ﬁia¢hem@atmngIp&ﬂmﬂLaﬁdwtmsahpk@, '
those defived from nonoval ent organic acids such.as nonochl oroacetic acid,
monof | uot 0alBt fSHs tEat®- plss gpPd iseitd oroemping asi dsusélyasncamout to

i cresotinic acid, a-naphthoic acid,

i sostearic acid, Bal 21 tic af;%d, ¢ _ .

(3- napht hoi 8*VE& GP1BERSSF O L@ AdY 51 4n 5559 &Rl 4R GphanoxParéngw heirsimsed
di chl or ophe acetic jd, qujinolinpecarboxylic acid, nitrobenzoic acid,
ni t r onapht hg?gﬁeiar%ﬁ)&gﬂﬁ %@l%cﬁ#ﬁ%i@%'t%%%&@ heand ea Tkasirean
be appropriat sgkegégggg&?ﬂ&{aﬁ ,rP#D%}necessar y. Anong them fatty

|
aci d- based regi %aes a Effer abl e because they tend to be
bl e t i nt ai I IS . i d. | i | i od
of ti . Spec, i AnacherBERLELARIAG BEARE AALBOS BT e Mt ee S50 " O
| L) kpel i .
Tonoch] o oaat et & (et by oo o 61 ¥ SR RatBE, HERRERERIR Temarising a e,
copper rmnO@i'hlf@I&@@%@E@HE@&@&?&H'K%%SS%ﬁgﬁﬁ?esbupgﬁg:f&%fr{&m(rﬁacoef e

(meth)acrylate, zinc nonofluoroacetate acry copper

monof | uor oafel bbwikp femdra BCfyhRiPa (RONCFHUM-BHERFOBRL Gl ML) acryl ate,

zinc

R*~SH (I)
wherein, R? re—presents ‘an_ organic group having 1 to 30 carbon
15 atome.' - - : R
The divalent metal-containing resin is a vehicle component
of an antifouling paint composition, and a film formed by this
is dissolved gredually in sea to show self polishing. The divalent
metals canbe selected and used appropriately. Fromthe standpoint
20 of solubility into an organic solvent, zinc, copper, magnesium
arj.d calcium are preferable, among them, zinc and copper |
particularly preferable. |
The metal content in the divalent metal-containing resin
(C) is preferably from 3 to 25 wt%. By contreolling the content
23 to 3 wt% or more, excellent self polishing property tends to be
imparted to a film. The content is more preferably 6 wt% or more.
By controlling the content to 25 wt$ or less, balance between

cracking resistanpe and hydrolysis propertyof a filmis excellent,




propi onate (neth)acryl ate, copper propionate (neth)acrylate,

magnesi unoctyl ate (nmeth)acrylate, zincoctylate (neth)acrylate, copper
octylate (neth)acryl ate, nagnesi um versatate 23 20 Septenber 2006
(meth)acrylate, zinc versatate (meth)agsylate, copper versatate
(meth)acryl ate, nmagnesiumisostearate (neth)acryl ate, 20Geptanshert2086at e
(meth)acryl ate, copper isostearate (nmeth)acrylate, nagnesiumpalmtate

th | alng, s i i , | nitat .
(ot ) acr Y1 are: SELERORERMhY L Sher®y PR JOR BpridSF AfeLe Bednsainea,
(meth) acryl ahe, 28@pFeN1isGEeerake (i%‘%i?%%r%q atep mgnesiyma -papht oat e

(nmeth)acrylate, zinc a -naphtoate acryl ate, copper a -naphtoate

(et h) acryl atreferaBnesiismy3s- Baphkaate (nmeth)acrylate, zinc (3 10
-napht oate (neth)acryl ate, copper (3-naphtoate (neth)acrylate, mnagnesium

benzoat e (et h) adsykaierhabingokepzeake iR IHNAGT W Al t r&@&)&)ﬁ%@ﬁ@%i’ﬁ&ﬁg

(nmeth)acrylate, magnesium 2,4,5 trichlorophenoxyacetate (neth)acrylate,
zinc 2, 43 5- resich(Or opfivenexympetat £ Me®idy acr ¥l g LR 2c%aMidl® acid
trichl orophenoxyacetate (meth)acryl ate, magnesi um g 4

di chl or ophetiekyacesatie, (ared ) amtylcat ef zbpel¥méridiiehl er aphancxyracatiatitg
(meth)acryl ate, copper 2,4- dichlorophenoxyacetate (neth)acryl ate,
magnesi um Bei¥BeT heehiporghamer( nerh) Lastylat eFozi heegihgokknedarhaxyl at e
20 (meth)acryl ate, copper quinolinecarboxylate (neth)acrylate, nagnesium
ni t r obenzoat e ¥ ¥t B Hideo £ A At lniandbbeinsataingnet ablacrel fivelicbpper
nitrobenzoatq%éneth) acrglate, magnesi um ni tronapht hal enecar boxyl ate
(met h) acr yl BEELFACE 31 rHabit bl RAcEbiBoxyeat @ Lepehpaciotaps, témepen
ni tronafbh 25 thaée%nﬁcar boxyl ate (neth)acrylate, nagnesium purvate

(et h) acr yI B &0 i 9k TR ety Rryehd L cenppénipar palymerizable

(met h) acryl nd the Like, .Thesg petal -containing  polynerizabl e nonomner
(a,) can be&%fgoem a%llgnErSFeFﬁb&Sr’rbi ﬁ%}?dﬁm@a%ol%é@e&m&c@d% a method in

which a metal-containing polymerizable monomer (@) and ofher
radical polymerizable unsaturated monomers (B) are éopolymer—
ized.

15 ' The'metal—conﬁaining poiymerizable monomef () ié a
component used to impart high self polishing property to the
resulting film over a long period and to manifest excellent
antifouling effect, and particularly, metal-containing polym-
erizable monomers (o,) having two unsaturated groups, and

20 metal-containing polymerizable monomers (a.) of the following
general formula (II) are preferable.

RZ
CI—I2=(|3——C—O——M—R3 (I)

|
O

wherein R* represents a hydrogen atom or methyl group, M represents
Mg, Zn or Cu, R? represents an organic acid residue.

The amount of the metal-containing polymerizable monomer




of two or nore appropriately selected if necessary. Anmong them

zi nc-cont ai ni ng pol yneri zabl e nononers are preferable because due to high
transparency of the resulting polyner product, hue of a filmtends to be
beautiful, and due to high solubility 90 5 a generally used organic

sol vent, productivity of a resin tends to be excel |l enf0 Septembesi2fb@ of
produci ng the netal -contai ning polynerizable nononer (a,), a nethod is
exenpl i fied of0r iox&inel eliviadenti oletar ~doraragiai ig NBé8incogpougdno car boxyl
group-contai ning radi cal 10 pol yneri zabl e nonomer and non- pol yneri zabl e
organi ¢ aci Barhlenlaptgantéstsdtved: awdtmiefegabbdyakeohol obasedoceapournl
Conbi nation of conponents ' (al) and (a.-) as the netal containing

pol yner i zabfen kbabhbRy (thle eBopnefey bl et becanseesek i tpblliesde hg gorlaperiyy of
afilmtends to be nmaintained for a long 15 period of tine, and sufficient
degree of VWREPPHGEBIteRds tm Penkerarteed tmai pesnéed Andnrg tReis aombindts on
of zinc (nmeth)acrylate wth fatty acid-based zinc (neth)acrylate is

parti cul’ar 5P %r%’%/eeg%ﬁﬂ%]:y 199 tHé ©Fs@osk -coRbi ranitew 19fi neb iyoire e ured tcand
(a_) as 2086h tall- cont ai nj n? ‘fo_l meri zabl e nononmer_(a) , the nolar
ratio of a co‘ﬁ% fent* 35 1)20m 14 bl 0 RRPPRERY P& 2) & Gands dopdieg ner

i f . 20/ 80 120, B trolling th tio_to 80/20 or |ess,
{11 pr operts SE T o e SBOHBE Rg TES HEer ShUY cPBCK AdRE: 4Ree - ond
to be obtained, 0 Ling the ratio to 20/80 , ,

Ut ficient Self polTeNTRG L properL) BF BoHkEC2RBIS BODENRE ALGnbavEEH o
| ong -peri ' 0 i f 0/ 7Q to .70/ 30. Far
xanpl o, by Lesat PR AR Erbr gty - REPR SEBnpRT R o 2 36 CA R chBaPeSbHB

car boxylb graeuRrGeRt i @iH8chradhs akg POl YAELL Z2hke E‘Eﬁ{t%ré%rgl%”cde a

non- pol ynmeri zabl e organic acid in”an organic solvent, mononmer di ssol ved

I thi s case The amaunt or 2 he o A ) PR B T e
pref er abl y mertduact yQk tle0 [ (CH.=C (CH;) CO0),Zn], copper acrylate
[ (CH:=CHCOO) :Cu], copper methacrylate [ (CH.=C (CH3)C00).Cu}, and
the like. These metalfcontaining polymerizable monomers (al)
15 can be used‘alOne or in cOmbinafion‘df two or more sﬁitably
selected 1f necessary. Among them, zinc (meth)acrylate is
preferable because due to high transparency of the resulting
polymer product, hue of a film tends to be beautiful, and due
to high solubility in a generally used organic solvent,
20 productivity of a resin tends to be excellent.

As amethod of producing the metal-containing polymerizable
monomer {«,) having two unsaturated gfoups, a method ‘is
preferable in which an inorganic metal compound and a carboxyl
group-containing radical polymerizable monomer are reacted

25  together with water in an organic solvent containing an alco-
hol-based compound. The reaction product containing the {(a,)
ccmponent obtained in this method is excellent in compatibility

with the organic solvent and other constituent components



0.95-fold nol base on the inorganic netal compound. By controlling the
anmpunt to 0.01-fold nol or nore, there occurs a tendency that a solid
reaction product which is not easily copolynerized with a radical
pol ymeri zabl e unsaturated nmononer 10 ( is not produced easily, and self
pol i shing property and cracking resistance of an anti 20§eptegnei2G06f or a
| ong period of tinme becone excellent. By controlling the anount to 0. 95-
fold mol or (eesgliaméiamdi rendiliHe i k&) ,arraniiheeutni® RRIFHL idPHradund
period of tinme tends to be excellent. Mire preferable 15 lower limt is
0.3-fold nots wasednopel prnef zabienupperobtaihihg a0 divfadlahtiletAs- an
organi c solvent used for the preparing the netal - containing polynerizable
monomer (a)$olkabrijati tesbt vent temdsthonbagomt kasst. abnakhdbolcalkasedhe
solvent is preferably used. 20 By use of such organic solvents, production
stability ofredusetel -commitrPby $yneenduabedethethomie (@tdmrnomitante
excellent. _In this case, the content of an al cohol -based conpound in the
or gani ¢ “sol Y¥mPY sthe sfeaabign slavu Ssem frof k. t8y3@ontRel | ing the content to
5 wt% or nore, sol Ub“itl%f of, the reaction product into 25 the solvent is

[

i nproved, a net &' dont'&EERd DAYFemesisiue) hdiee nayatasopsagndadeed
() bocomed TR hariohetl B b 4f 40 SamtreLi LOTBULAYNa) morbeTAS.
| Sopropanolt L bdi i TR oBIRBRASyl DASF S niRONEE Ry FrGRHEPhANGLERS  PFASRFe
g cai oy Ss s, BBt Ak 'R [ PnetSoprrelitade T
restriapedq i dief &l Y ofie9m;z0 18 PO %, By atcé)fé,r O%J)QQ?%@’ Sggént

to 20 wt% or nore, flexibility and <¢rdcking resistance pee nij p fty

(r)TI)rg f :3| m tp%rl@hitt(lcbgci§2<_Qex}é%‘EiniT&‘ia%iQﬂDl&?Lniaﬁfm@BQCgE%fiar, a%byn%’\gh%g/ier
. By controlling this anobunt to 90 w % or "I ess, bal ance between
acid, benzoic acid, 2,4,5-trichlorophenoxyacetic acid, 2,4-
dichlorophenoxyacetic acid, quinolinecarboxylic acid, |
_nitrobenzoic acid, ni,tronaphthalenecarboxylic acid, purvinic
15 - 'acid-and the like. These c'an-bé appropriately'seiected and us'ed,l
if necessary. Among them, fatty acid-based residues are
particularly preferable because they tend to be able to maintain
a film causing no cracking and peeling over a long period of time.
Specific examples of the metal-containing polymerizable
20 monomer (a:) of the general formula (II} include magnesium
monochloroacetate (meth)acrylate, zj.nc monochloroacetate
(meth)acrylate, copper monochloroacetate (meth)acrylate,.
magnesium monofluoroacetate (meth)acrylate, zinc
monofluorcacetate (meth)acrylate, copper monofluoroacetate
25 (meth)acrylate, magnesium propionate {(meth)acrylate, zinc
propionate (meth)acrylate, copper propionate (meth)acrylate,
magnesiumoctylate(meth)acrylate,zincoctylate(meth)acrylate,

copper octylate (meth)acrylate, magnesium versatate



10 cracking resistance & peeling property of a filmand self polishing
property for a long period of tinme tends to be excellent. This anmount is
nmore preferably 80 wt% or |ess. As the specific exanples of the radical

pol yneri zabl e unsaturated nonomer (a)pzgzthe sanme exanples as the specific
15 exanpl es of the radical polynerizable unsaturated n3f&eptenii®y 2008t ed
above are exenplified. A nethod of producing the dival ent netal -containing
resin (C) i(BeRbt apavilicdel atipcresnsa oy toal, (naridh faorr yehang) eoppeirsveesabatean
be produced by m xing_the various nononers described above, 20 and reacting
this m xtur éMBRDY REXFRasenc Bagmes aiicstentate ofmebh) acrgdperat uiech r om
60 to 18090.for 5 to 14 hours. As the polynerization nethod, an enul sion
pol ymeri zat foRShBRRBES (RBEBLASFEA2S6l yRePPRHL] DPS hethaticale thkacrkbatan
be adopted in__addition.,to a solution polynerizatjion nmethod effected in an
25 organi ¢ LB3PUEALUNPRALMEGRER Yot N GIGRY I 9ol FHRE i RatMéRaEBt hod using a

Pobutyl ‘acol BT BrERIRERe GPPRSE RETSSARA (AT 2ChvbatanchaBRes REnl | ke
o 20vent ageous, Lo Wy ol andpel 015 21,20, Sepieeer, 200 ol preduetivi
et ooty 45586 N Al 0 e S Ebal AXEL, bl cpiace,
PCEUTS, 8 SR RN R UL PRofRSEedRLLILCE 1L
v o= e e A
conponelit  -rhpht edi eraini e )nfc 2L 8x& el dide @NB -raitH ik &f fedeH)RS8A fy, a
|l ong period of tine, and keeps self polishing property of a filmeven
when coppemaixiatei irsbeaapatedate &s) @@r?n_étépwﬂwbéﬁgahtemﬁ&ﬂhé@@,
compound (D) of the general forrmula (I

copper benzoate (meth)acrylate, magnesium 2,4, 5-

trichlorophenoxyacetate (meth)acfylate, zinc 2,4,5~-

trichlorophenoxyacetate (meth)acrylate, copper 2,4,5-

15 trichldrophenoXyaEetate“(mefh)écrylate, magnesium é,é—
dichlorophenoxyacetate {(meth)acrylate, zinc 2,4-
dichlorophenoxyacetate (meth)acrylate, copper 2,4-
dichlorophenoxyacetate (meth)acrylate, magnesium
quinolinecarboxylate (meth)acrylate, zinc quinclinecarboxylate

20 (meth)acrylate, copper quinolinecarboxylate (meth)acrylate,
magnesium nitrobenzoate (meth)acrylate, zinc nitrobenzoate
(meth)acrylate, copper nitrobenzoate (meth)acrylate, magnesium
nitronaphthalenecarboxylate (meth})acrylate, zinc
nitronaphthalenecarboxylate (meth)acrylate, copper nitronaph-

25 thalenecarboxylate (meth)acrylate, magnesium purvate |
(meth)acrylate, zinc purvate (meth)acrylate, copper purvate

(meth)acrylate, and the like. These metal-containing

polymerizable monomer (a:) can be used alone or in combination



i ncl ude et hyl mercaptane, allyl mercaptane, isopropyl nercaptane, 15

n- propyl mer capt ane, t-butyl nercaptane, isobutyl nercaptane,

n- but yl ner capt ane, t-anyl mercaptane, s-anyl nercaptane, n- hexyl mercapt ane,
t-octyl mercaptane, n-octyl mercaptane, j4nonyl mercaptane, n-decyl nercaptane,
t - dodecyl ner capt ane, n- dodecyl nercaptane, t-tetradecyRtSeptgmtenp08 20
hexadecyl ner capt ane, stearyl nercaptane, 2-nercaptoethanol, 2-nercaptoethyl

oct anoat e, afethyl ot gt ppelrabe.i ety selbiceaky €8l €os FBEPOX YIRS them,
t hi ogl ycol ate, nethyl mercapto- propionate, octyl nercaptopropionate,

met hoxybut lnferaaptan ropangter izable monomers are preferable because
tridecyl mer capt opr opi oonat e, cycl ohexyl nmer capt ane, 25

2- mer capt orfBfhitRahdfbe transpecapcopyri dheereshiladal ppllivmeacipdoduct, hue
2- mer capt opr.opi oni.c aci d, 3-mercaptopropionic acid, butanedi ol

bi st hi ogl y&d &t é1 18t kgrdsetgl eobepitifindgl pod due, tor highhgeolublipdagane
tristhigglycolate and the |ike. These can be used 28 20 Septenber 2006
alone of if? ES%FF@MOHS%@ FREREC it eV ephr apraduet vy eef edreisfin tends
necessary. (Ampng t he use of n-dodecyl nercaptane, t- dodecdyl nercapt ane,
n- pr opyl nef€a Faﬁé,ceml@&tyl nmercaptane and the like of the general formula

(I') in which Rl_represent n 5 alkyl group is_preferabl e because cracki ng
resi stance of aAfSigmeﬁ&%g%tﬁfﬁé‘bﬁ%‘?g)b@e?‘?*éﬁitTCPF1§ﬁ11PHé1gs@<ahﬂrp©rma}ole
odor of a fj nydodecyl nercaptane is particularly preferable. In the
case of us{gbég}nﬁynérg‘cgﬁt%n%%{\?% Ije%éxeén—&r?e’{]c%fg{ d{ﬁ%ieﬁ‘i%‘l@%d 1fhehirReanf

th ; ; [ ' 10 _R1 _h [ t tur h as, ph I
and the |1 e AER S brtalortReSingy opabry el hulin o (A ulip et bt

1 _ | ed ¢ o ifhr s
Cthylene oTyeor B aPhehPSeRPEra O 8L gL F B ORBaRTT 0, bprehol

and the |ikegghi&h a ls 1), i i ch nt aj 15 car boxyl
g@hithecgeBgEaloheLTH;R it léa;l]é'c‘ﬁ'lol B35 &9 é&egg%ﬁg y

group, thiol group or amino group, an acldis “prefera “used
together for |npomsingtsoaragecsibidivs (&, 1 Nananiid Quldag malfileay -

conposition of the present invention, the proportion of the conpound (D)
of the genevmtaining polymerizable monomer (a) is preferable because self
- polishing property oj:' a film. tends to be maiﬁtained for a long
15 period of time, and suffiéient detjrée of wasting of a film tends-
tobemanifested. Among them, combinationof zinc (meth)acrylate
with fatty acid-based zinc (meth)acrylate is particularly
preferable.
In the case of combination of componentrs {@,}) and {(ae.)} as
20 the metal-containing polymerizable monomer (a), the molar ratio
(aI/q;-) of a component {«,) unit to a cpmponent (a;) unit in
a copolymer is preferably 20/80 to 80/20. By controlling the
ratio to 80/20 or less, film properties excellent in cracking
resistance and close adherence tend to be obtained, and by
25 controlling the ratio to 20/80 or more, sufficient self poli‘shing-
broperty of a film tends to be maintained for a leng period of

time. The ratio is preferably from 30/70 to 70/30.

For example, by reacting an inorganic metal compound, a



formula (1) is preferably fromO0.01 to 0.99-fold based on the 20 net al
content (nol nunber) contained in the divalent netal- containing resin (C
By controlling the proportion to 0.01- fold or nore, there occurs a
tendency that an excellent antifouli effect in sea can be nmaintained for
a long period of tine, and self polishing property of 28 Septemker200€ kept
even 25 when _copper oxide is used as an antifouling agent. This proportion
i s pref er abFFET Yo 9% P R 2 A np k3D ¢a hgoe heme pi ppbi ei bononed. 89df al d

or less, there occurs a tendency that increase in viscosity in producing
an anti f oul ?lr?g B&ﬁ%’f“%rs“z”g’qﬂ)oégﬁfléﬁb%léoe@ AR RS § 0 150 tde af mRAMTYL

cerl ont. " TReeopr SR ALk EH A Eithas Tl of abfy] 0SGTPBRERGr Pesd, (nk ner
Bt foul i no- gagarert; Ban B obt e PR B fane bR TS0 Corid nod
par ts_ by wer Oht D7 SBl Ca 3R onP J8F SnA Cary APER: AP EE LEBRP T HR § <0F rFo
el Lont ant§Fout tag Par PR PoRg o GAOReR A TEHIE OB R it Hhed. Thi s

proportion d:énﬂ?é@li?ﬁgf ehabb¥o4a@ Rar ES. Ol?.lflo‘ﬁ.%i W ¥ Y&, I%%etcroentorc%g#gsgg

the proportion to 1500 parts by weight or less, cracking resistance

filmtends aotdedeneg! tRAt. a TBISAPERRRKLIRN drSdREE W RhEr Abl Y, tﬁ%’a?ﬁf S
by weight or less. 15 In the antifouling paint conmposition of ? e present

i nvention, otihelyrcenppaddsiclhn alaan hel wnﬁmwﬂ%@ﬁe Aths APt UY 30BN
oXl de

if necessary, together with the copper (E). As the specific exanpl es
of ot hel® cohpdurids nathemaheced orpoihgs asdl 561 €dpple¥haug| yropeihty and
speci fic exanpl es of an 20 antifouling agent are listed. Anong them zinc
2- pyridi netR@ing osesiestanpe e Erabl anbéfaudénghenrishofor bendencyerabd
nore excellent antifouling effect. ‘
of time become excellent. By controlling the amount to 0.95-
fold mol or less, antifouling ability of an antifouling paint
for a long period of time tends to be excellent. More preferable
15 lower limit is 0.3?fold‘mol, and more préferable upper limit is
0.7-fold mol.

As an organic solvent used for the preparing the metal-
containing polymerizable mondmer (a), an organic solvent con-
taining at least an alcohol-based solvent is preferably used.

20 By use of such organic sclvents, production stability of a
nmetal-containing polymerizable monomer («) tends tobe excellent.
In this case, the content of an alcochol-based compound in the
organic solvent is preferably 5 wt% or more. By controlling the
content to 5 wt® or more, solubility of the reaction product into

25 the solvent is Improved, a metal-containing polymerizable
menomer {a) can be produced stably, and storage stability of a

metal-containing polymerizable monomer (a) becomes excellent.

More preferably, the amount is 25 wt$% or more. As the alco-



O her materials conpounded, if necessary, into this antifouling paint
conposition, and nethods of formng a filmare 25 the sane as in another
antifouling paint conmposition of the present invention expl ai ned
previously. The follow ng exanpl es andygonparative exanples illustrate the
present invention further in detail, but do not limt R0&eptenieer 3008 enber

2006 scopg_‘cgé t he Cﬁresent invention. In the foll ow ng descriptions,

"parts" ar “he? HHCONISuR £O1 eKarelg f ebhanedketsopaekarali fpednslyh a
cooling tube, 5 Jlrherm) teﬁ, droEEi ng funnel and stirrer was charged 85.4
parts of PEMRProhyI Shécat yRERORELIVL &Hh&aD) il Y 72 beg taroflisted.

oxi de, and the nL)l(t redwas heat ed UE to 75t while stirring, Then, a

m xture of 43. 1 partssi’® ABFYRTCCBFEInd8 1 par Bs(OF - BRI EL a@ev@ tand

5 f i se.f he dropping 10 fuppel 3
ol at COnotart SOERd. DAV BFELBAREE: R GRSl (T OIahel §dadd) ORE

| uti I I ti t t. th th
Sol Ut on v ot ed 1o 9 Tt st tfad, AR5t e AR it anael 58 Far or Bray
t bt ai rent tal = t aj ni ' d, m.xt . Th
o110 con- 16 Tontna 44 B0k Bl GEPe 0] YT O S ing ALY Gt ged
61. 1 parts cafa B fdi R0 § ,%géﬁaaﬁgk%gf{géylﬁﬁ% Fnd Reh P 207

zinc oxide, and the m xture was heate whi I"'e “sti rring.

m xture 20 esfceddchtpar raigf aFRARACHY i raCidhe 36-3h PArdS Ay G Y6 ack

and 5 parts of water was added dropwi se fromthe dropping funnel = over
hours at constaotl lipeedthid toicworptet bonyet addikisan, batlaﬁcfee%%tthv@@n
e

sol uti on changed from opaque condition to transparent. Further, t
sol uti b wasaskiingeddsimtahdow pedhbng p2bptetiyhbs wagiaddadd38eparts of
NBuOH to obtain a transparent - netal -contai ni ng nononmer di ssolved m xture
A2. The soPpPdisbang property for a long period of time tends to be excellent.
This amount is more preferably 80 wt% or less.
As the specific examples of the radical polymerizable
.unsaturated monomer (fB), the same examples as the specific
15 r'examplé;s' bf"‘t:'he“r'adi‘cél-polymerizable uﬁsétura{:ed m‘ono;ner (B)
listed above are exemplified.
A method of producing the divalent metal-containing resin
(C} is not particularly restricted, and for example, this resin
can be produced by mixing the various monomers described above,
20 and reacting this mixture in the presence of a radical initiator
at a temperature from 60 to 180°C for 5 to 14 hours. As the
polymerization method, an emulsion polymerization method,
suspension polymerization method and the like can be adopted in
addition to a solution polymerization method effected in an
25 organic sclvent. Particularly, a solutionpolymerizationmethod
using a general organic solvent such as toluene, xylene, methyl

isobutyl ketone, n-butyl acetate, propylene glycol monorriethyl

ether, n-butancl or the like is advantageous from the standpoints



tent was 44.9% [Exanple 3] 31 20 Septenber 2006 Into the sanme flask was
charged 24.3 parts of nBuOH, 61.1 parts of xylene and 40.7 parts of zinc
oxi de, and the m xture was heated up to 75C while stirring. Then, a

m xture of 43.1 parts ofgnethacrylic,?yid, 36.1 parts of acrylic acid and
5 parts 5 of water was added dropw se fromthe droppi ng0fSepteshber 2006 3 hour s
at constant speed. After conpletion of addition, the reaction solution
changed froofopagdectanditti end @diraisRAraNtLithurther, the sol ution was
stirred for 2 hours, then, to this was added 36 parts of xylene to obtain
a transparent nefhk- emouaitniong the riiveTsn tdietellvedntaihniney A%sithqcgoliind
content was 44.9% |[Exanple 4] Into the sane flask was charged 65.4 parts
of PGM and 4lge 7anpiafoyldhgzpaénaxicdepoarid itdme ofi xher @ raasniteaheent oho 1 §5C
while stirring. Then, a mxture of 43.1 parts of nethacrylic acid, 36.1 15
parts of ad?¥gteraleid &ramol% tpards Wift waBer usasiaddeshioropw $@11isf Framgkhe
droppi ng funnel over 4 hours at constant speed, and after conpletion of
addi ti or, Skh?%ﬁt%ﬁ%ﬁrﬁwﬁdﬁﬁ@da§§§dth$hepﬁéattbbdliSQEBtBuuhchangedcking1
opaque condition to sem -transparent. Further, the solution was stirred
for 4 hour &S3HErANeR &l §hgadlbe awriew izd.anest endfapamtid cotitizinagent
transparent, netal -containing nmnoner, dissolved mxture A4. The solid

content was 4ATEHNT en) 4G, f@ e dnpx celdentnagtéfapgéngsab ol pavt s

of PGM and 4. parts of .zinc_oxide, and the m xture was heated up to 75C
while 25 s%%?lr r?eng&“\%%‘ﬁf}d%dn%%a#g o 23, fnﬁa%g&apgneﬁﬁaém ic acid, 36.1

G oppi ng funnel e s 7 o ahandcahean. FarTers Comgiosi BRRBERT
ondi t ion ThTaReARERARS e e L A e BB P SR ror & fong
period of time, and keeps self polishing property of a film even
when copper oxide is compounded as an antifou;ing agent.,
Examples of the compound (D) of the general formula (I)
includelethylmercaptane,_allylmercaptane, isopropylmercaptane,

15 n-propylmercaptane, t-butylmercaptane, iﬁobUtyimercaptané;L
n-butylmercaptane, t-amylmercaptane, s—-amylmercaptane, n-
hexylmercaptane, t-octylmercaptane, n-octylmercaptane, t-
‘nonylmercaptane, n-decylmercaptane, t~dodecylmercaptane, n-
dodecylmercaptane, t-tetradecylmercaptane, t-

20 hexadecylmercaptane, stearylmercaptane, 2-mercaptoethanol,
Z2-mercaptoethyl octanoate, methyl thioglycolate, octyl
thioglycolate, methoxybutyl thioglycolate, methyl mercapto-
propionate, octyi mercaptopropionate, methoxybutyl mercapto-

propionate,tridecylmercaptopropioonate,cyclohexylmercaptane,

[0
h

2-mercaptonaphthalante,4~mercaptopyridine,thiosalicylicacid,
2~mercaptopropipnic acid, 3-mercaptopropionic acid, butanediol
bisthioglycolate, ethylene glycol bisthioglycolate, trimethy-

lolpropane tristhioglycolate and the like. These can be used



2 hours to obtain a transparent netal -containing nononer dis- solved

m xture AS. The solid content was 59.6% [Exanple 6] 5 Into the sane flask
was charged 85.4 parts of PGM and 40.7 parts of zinc oxide, and the

m xture was heated up to 75C while stpgring. Then, a mixture of 52.2 parts
of methacrylic acid, 28.8 parts of acrylic acid and 7 29a3arterahengd08r was

added dropwi se fromthe dropping funnel over 3 hours at constant speed.
After 10 cofpPRfidh tR SeMPLisRionnefs &t iodn mesleuERmT aHrdeded ¥ seectague
condition to_transparent. Further, the solution was stirred for 2 hours,

then, to thts WaSSauwbd: 1 FAmONG, EReBf PER P6 BHERCecy INeraaosanent t-

netal-cont%kgﬁ gfnoner i ssolved m xture A6. The solid content was
49. 8% [ a%%? LR bt Re BahECPYAEE Indd teRdyg & ot YA Nsaice® teneperdand

g?izriﬁgrt?ﬁg%,féféﬁéfiﬁﬁéofggﬁggfp§%?§53$ ﬁ@ﬁhggft q %ggthzggﬁggkggr?§ of
l i csacid - dded d i, 20 f 1 th ‘oppi

Funmel “dver H Moo 13,8 R b 40 R-TR0RE, CLRBNIPE, Font 5P hem af onl iR

reaction SGJéﬂdsoeo%‘@é}Q@éie&%%Tzl AC e Qhé'sgé‘atr%af%é{ lye! ”tgfgaqujg“

the solution was stirred for urs, then, "t § of

PGM t 0 obt ai-ictiedy1asha et al 5 gent aj,fl r.gi,ssol ved m xture A7.
The 25 solid conﬁgnt maéﬁg%?9@6 f%xanp?gléFgFg?Q%F%gagéﬁﬁ flask was

charged 85.4 parirs 0fe RAM&NGE 385 oPAPLaeRk a8 th5 PHtdE1 d bhe mixture
was heated up to 75C while 33 20 Septenber 28 6 éﬁﬁﬁgﬁhg. hgn, a mxture

of 43.1 pamtes cafp toptyraritd enactle 136cd o PERE e BEr xbirﬁm{%%i ﬁl)aflﬁ @%Péﬂt s

of water was added dropwi se fromthe dropping funnel over ours a
constad® spéduis Afting stonpteidoBueh agdilienyl dMEtheartkoN asel it 0fizer

changed from opaque 5 condition to transparent. Further, the solution was
stirred fois preferably used together for suppressing cracking of a film,

In the case of use of 3-mercaptopropionic acid, ethylene
glycol bisthioglycolate, 2-mercaptopyridine, 4-aminothiophenoi
and the like of the general formula (I) in which R} contains a

15 carboxyl'group, tﬁiOL group or amino ofoup; an alkyl acid is
p;eferably used together for improving storage stability.

In the antifouling paint composition of the present
invention, the proportion of the compound (D) of the general
formula (I) is preferably from 0.01 to 0.99-fold based on the

20 metal content (mol number) contained in the divalent metal-
containing resin (C). By controlling the proportion to 0,01-
fold or more, there occurs a tendency that an excellent
antifouling effect in sea can be maintained for a long oeriod
of time, and self polishing property of a film can be kept even

25  when copper oxide is used as an antifouling agent. This
proportion ils preferably 0.1-fold or more. By controlling the
proportion to 0.99-fold or less, there occurs a tendency that

increase in viscosity in producing an antifouling paint is



2 hours, then, to this was added 34.5 parts of PGMto obtain a transparent
net al - cont ai ni ng nononer di ssol ved m xture AS. The solid content was

43. 1% [Exanple 9] 10 Into the sanme flask was charged 85.4 parts of PGV and
46.8 parts of zinc oxide, and the m x¢@re was heated up to 75C whil e
stirring. Then, a mixture of 46.1 parts of methacrylic28&eptergmr200@arts of
acrylic acid and 5 Darts of water was added dropwi se fromthe dropping
funnel over 3'FRUFESEE coRdt dArfopmédy Areperty donpkénitdngohndddichickingt he
reaction solutipon changed from opaque condition to sem -transparent.
Further, the SOtat3Rdne s @ SEilFy Eanfofo Perare exdrddento t Bhssvesopaideton
43.5 parts Oif PGM to og‘%ai n.a alightly turbi d netal - contai ni ng nononer

di ssol ved miktlite® Ay SHREaRLYi U- 25APAAL Ofadedd, ofmribeFEraAbrBabdy PrBo

t he same fl harged 85.4 parts of PGV and 20.2 parts of nagnesium
oxi de, and t QQﬁﬁﬁfﬁéF%as heated up to.-75C while stirring. Then, a

1 Xtu f 43.1 ] | id 36..1 ts of | i id d>5
par s of vt or  watk S GAEK Tt B Ee B HEP o TR P FRAKGPUOYEE 5% <
t t ant . it t] diti tion, soluti
Changed 1 o bRaais COWNT | OR T oCET anGBar v TR TRE, L€ Feh 1 AE P v
anged f _ i o to ' ot
34 20° Sept ChRer 3008" Uniad A ndtar o coy LD RonaResnh Refpd 108

m xture AlOpathe bwépt;w@nts%rltidﬂfegnﬂénﬁ%of XA Ga 4 t%&%}t—%gﬂﬁ:%q%&ifr%aig

was charged 70 parts of” PGV 15.4 parts "5 of water and
oxi de, and tkeim Xture Bascheptsring 410 d 3 ﬂt%o%%'tbrgﬁgaairtf@'by %e&gh q
cry an

m xture of 43.1 parts of nethacrylic acid, 36.1 parts o I C -aci
20. 6 pail?s of muaterewssladdedadtopwuienly eyt Hel roRmd Mhd WG nRV ends

hours at constant speed. After conpletion of addition, the reaction
to be obtained. This proportion is more preferably 150 parts by
welght or more. By controlling the proportion to 1500 parts by
weight or less, cracking resistance of a film tends to be excellent.
This proportion 1s more preferablyVSGO parts by weight or less,
15 . In the antifouling paiﬁt Compbsifion of the preslen-t
invention, other compounds can also be compounded as an
antifouling agent, if necessary, together with the éopper oxide
(E}) . As the specific examples of other compounds, the same
compounds as listed previously as the specific examples of an
20 antifou_ling agent are listed. Among them, zinc 2~
pyridinethiol-1l-oxide is preferable because they show a tendency
of more excellent antifouling effect. |
Other materials compounded, if necessary, into this
antifouling paint composition, and methods of forming a film are
25 the same as in another antifouling paint composition of the
present invention explained previously.
The following examples and comparative examples illustrate

the present invention further in detail, but do not limit the




10 sol ution changed from opaque condition to transparent. Further, the
solution was stirred for 2 hours, then, to this was added 20.4 parts of
PGMto obtain a transparent netal-containing nononer dissolved m xture
Al'l. The solid content was 44.2% [Exagple 12] 15 Into the sane flask was
charged 85.4 parts of PGV 40.5 parts of zinc oxide ar2d Septembert2006f
copper oxide, and the mxture was heated up to 75C while stirring. Then, a
nxture of 4APPAT thegprememacmylent iaei.d, I86:He FAIDWIMPERYLFEpRELHsAN
5 parts of water yas added dropw se fromthe dropping funnel over 3 hours
20 at const anPadpéed.ang they wokgiteti on of addition, the reaction solution
changed to green. Further, the solution was stirred for 2 hours, then, to
this was addéﬁ“T%ﬂﬁhﬂﬂs of PGMto obtain a transparent netal-containing
mononer di ssolved m xture Al2. The solid content was 44.9% 25

[ Conparat i ve Exa%pﬂté’ B %o et eshfd a9kasiguiep ech argéd 28500 Liag $uble ,PGM
and 40.74 pq&k&npf inc gxide, and the m xture was heated up to 75C while
stirring, THem "8 motur BE8PPABI1LURRG S agd AEiRBEFWIT AEesh§539 parts

S nb 2 f | i | d dded d i f h
dropping T aandt o BRonVishes Si¥oonurEhi  opERaE) erdr 0 conprELs ot of inc
ddition, t : i Yt idifiged X tained in th
form of 11 qard s b e ML ETpRa oS ur S 2% WEhke Prask nds chatBed
85.4 t f 40, 7 i i d d,th 1 Xt ' eat ed
ip tol 750 whiTo e Py L BREEe Shethaes Vi ran B bad MR bE Sty 1T

nmet hacryl i cacagi gnd3§.lg,a]p@§ E)rsfoqja&g )f/\,lalsca?gleg apgpﬁig% PfarIEC@R%t tepr .\/\/asd

added 10 dropwi se fromthe ppi ng funnel "over ours™a

Bef ore emnpltehhen eteaddi hbePs éE‘_ecéﬁé‘Eéﬁf’”s OLut I ofy ccﬁrﬂjli%'foinedoiand

was not obtained in the formof |iquid. Conparative anple
addition, the reaction solution changed from opaque condition
to transparent. Further, the solution was stirred for 2 hours,
then, to this was added 36 parts of PGM to obtain a transparent
metal-containing monomer dissolved mixture Al.- The solid con-

15 tent was 44.88. o | I

[Example 2]

Into the same flask was charged 61.1 parts of nBuOH (n-
butanol), 24.3 parts of xylene and 40.7 parts of zinc oxide, and
the mixture was heated up to 75°C while stirring. Then, a mixture

20 of 43.1 parts of methacrylic acid, 36.1 parts of acrylic acid
and.S‘parts.of watgr was added dropwise from the dropping funnel
over 3 hours at constant speed. After completion of addition,
the reaction solution changed from opaque condition to
transparent. EUrther,thesolutionwasstirredfoermmrs,then,

25  to this was added 36 parts of nBuOH to cbtain a transparent
metal-containing monomer dissolved mixture A2. The solid con-
tent was 44,9%.

[Example 3]



Into the sane flask was charged 85.4 parts of xylene and 15 40.7 parts of

zinc oxide, and the m xture was heated up to 75C while stirring.

Subsequently, a m xture of 43.1 parts of nethacrylic acid, 36.1 parts of

acrylic acid and 5 parts of water wasgfdded dropwi se fromthe dropping

funnel over 3 hours at constant speed. Before conpl et i20rSepterakti2006n, t he
s not obtained in the form of

reaction 20 solut#og s solidif.iedq and “ﬁ

liquid. [Conpara Pv%%%rﬁﬂnbe L3Sk Haphenadnaed i hsk RARt T IRh 8Nl S1lpdrt s
of water and.4 of zinc jde, .and the m xtyre was heated up to
75C whil e g%?%%n%f%%esneeqf&# I%P?')qa PRATECuPE SR 430K 108r 1 806F ther RAKEYKFEC
25 acid, 36. ryl i-Gsaci.d: and. .5, parts of. water was added

dr opwi se fro%fﬂié%é%ﬁlé:%f J(r:?ncgl "’llgj\'/lgér1 %éﬁou Wt T05Ret Anfi&LEEE. Ofpffedt |y

after addi tipgbt@@fqggf@g@fflp@g%th,o%ggbtp rrrg%d%glcd Pb.ef %rggﬂ_c%?nﬂsgtaggﬁaof

addition, the reaction solution was 3 epte

was not bt &mGdLeR 4 el &fobi 4 trolhen SHAAING, ATRUAL (IPL AT, £BLLO)

t he amount of a solvent in netal-containing non i ssol'ved

wat er cont enft dobhereeft pbdd. %ﬂtéﬁ%ﬁ&iﬂ&i@?ﬁb@%dﬁ@t@gl t 8”1:8&5'{9%%\,\“

nmononer 5 dissolved m xture in Exanpl es and nparative npl'és”are’s

in Table 1. soluthiest changé@rage Shadhd condot i BBl t¢ARLRLRLAG . "TOROPEL. -,
di ssol ved m xture The netal - contal ni ng nononer di ssolved m xtures In

Exanpl es 1Ghe tsollZ iwer @ast etedrbar :3rnPnhdsra) £RERA) t EHPER L Wiss (28&q and
| ower tenperature (5C), and the transparency of the nononer dissolved

m xture was 3éomRintedfexgipnenéonobthinThetressphseatenesh0Waohtalabhg 2. A
case of no deposition of an insoluble substance at all 15 in a mxture was
eval uat é8l bjropomgrcddesef veti yhxtueposddt i dthefsolan icwotartt avadibst 9%e in a
m xture was evaluated by A and a case of significant deposition of

i nsol ubl e suBb$eER&Es4dnd turbidity of a mixture was eval uated by X

Into the same flask was charged 65.4 parts of PGM and 40.7
parts of zinc oxide, and the mixture was heated up to 75C while
stirring. I‘hen, a mixturg of 43.1 parts of methacrylic acid, 36.1

15 parts of acryl‘ilc acid and ‘.O;5rbarté of ialvate‘.'r: :was_adde-d dropwis.e
from the dropping funnel over 4 hours at constant speed, and after
completion of addition, 30 parts of PGM was added. . The reaction
solution changed from opaque condition to semi-transparent.
Further, the solution was stirred for 4 hours, then, to this was

20 added 30.5 parts of PGM to obtain a transparent metal—conta!ining
monomer dissolved mixture A4, The solid content was 44.8%.
[Example 5]}

Into the éame flask vlaas- charged 52.9 parts of PGM and 40.7
parts of zinc oxide, and the mixture was heated up to 75°C while

25 stirring. Then, amixtureof 43.1 parts of methacrylic acid, 36.1
parts of acrylic acid and 12 parts of water was added dropwise
from the dropping funnel cver 2 hours at constant speed. After

completion of addition, the reaction solution changed from opaque



(2) Test of mxing of netal -containing nononmer dissolved mxture 20 with
acrylic nononer The netal -containing nononer dissolved m xtures in Exanpl es
1to 12 were nmxed with a general acrylic nononer, MVA (et hyl

met hacryl ate), nBA (butyl acrylate), iBdMA (isobutylnethacrylate), 2-EHA
(2-ethyl hexyl acrylate) or SLMA 25 (lauryl nethacryl atd®)Septesberid006el y at
aratio of 1:1, and the mxture was |eft for one hour, then, this m xed
sol uti on wasconshideiked toTheansman drst ar ustiter , i thd &y le 2 orAwa el sk i ore drifyed
uniformy manifesting transparency is 37 20 Septenber 2006 eval uated as
transpar ent ;2 dAPUthiOehitecwl By telanghpa nemrth imaittal - dos tenial it ebrasnes] ichihi-

turbidity, %gg_a soLution-shomﬁng conplete separation is evaluated as

separ at i on. RS SdpttaraseAR008heagolid contentoyas059e68e 0) -1 M10 N a)
0 Ca-0y rc VMMMMccc I I I'I ro cooc'IVcvu)crv ccr~=TUG >4 NT1
a) O0ONu) -il%amPle Blo 0 ocr @ 1J 0,9y NNO ko MNNr-I N~C) o N

u cEfUU) Udr. a.rn Q@ Wt | NI 111 11
flask'was charged 85.4 parts of PGM and 40.7

MA N1J OC 14 _ |
||||i| I

nf% t%g Same
parts of zinc oxide, and the mixture was heated up to 75°C while
stirring. Then,ahdxtuneof52.2partsofn@thacrylicacid,28.8
parts of acrylic acid and 7 parts of water was added dropwise
from the dropping funnel over 3 hours at constant speed. After

10 completion of addition, the reaction solution changed from opaque
condition to transparent. Further, the solution was stirred for
2 hours, then, to this was added 11.3 parts of PGM to obtain a
transparent metal-containing monomer dissolved mixture A6. The
solid content‘was_49ﬂ8%.

is  (Example 7]

Into the éame flask'was charged 85.4 parts of PGM and 40.7
parts of zinc oxide, and the mixture was heated up to 75°C while
stirring. Then, amixture of 34.8 parts of methacrylic acid, 43.2
_parts of acrylic acid and 6 parts of water was added dropwise

20 from the dropping funnel over 3 hours at constant speed. After
complethnlofaddition,thereaptionsolutionchangedfromopaque
con@ition to transparent. Further, the solution was stirred for
2 hours, then, to this was added 9.3 parts of PGM to obtain a
Lransparent metal-containing monomer dissolved mixture A7. The

25 solid content was 49.9%.

[Example 8]
Into the same flask was charged 85.4 parts of PGM and 38.7

parts of zinc oxide, and the mixture was heated up to 75C while




Vv

al
u)
|
tT

Nr-1co4-101J xr m3xx 14orl 70.~01 ML 1L 0L L L L1111 11
r:i 43 Cri ri tod NCIOO!" MIO "DO r- 040X\‘/Ja\:\llo-r:CN)N

01 010L) O O Ucr u Ncd QC CNCCAd ri . % r a
NN)NtoU)MMNNNNONODS—33IS‘roOOOOOOOOOONOOO

r ¢, 0O C ur) OoN.HO OUob 0-120 "Ja rEOrSeﬁten&emZOt)@ LI4 ZL
0 rast#0rind 0 Bnell, Y hikRuPek@ 1. i‘galf(t)s L3 Re hacry }.J&ac.ld) 36. i

C.
j
4-)

10

20

25

parts of acryiic acid and 5 parts of water was added dropwise
from the dropping funnel over 3 hours at constant speed. After
completion of addition, the reaction solution changed from opaque
condition to transparent. Further, the solution was stirred for
2 hours, then, to this was added 34.5 parts of PGM to obtain a
transparent metal-containing monomer dissolved mixture A8. The
solid content was 43.1%.
[Example 9]

Into the same flask was charged 85.4 parts of PGM and 46.8
parts of zinc oxide, and the mixture was heated up to 75C while
stirring. Then, amixture of 46.1 parts cf methacrylic acid, 36.1

parts of acrylic acid and 5 pvarts of water was added dropwise

from the droppinq funnel over 3 hours at constant speed. After__

completion of addition, the reactlon solutlon changed from opaque

condition to semi-transparent. Further, the solution was
stirred for 4 hours, then, to this was added 43.5 parts of PGM
o obtain a slightly turbid metal-containing monomer dissolved
ﬁixture A9. The solid content was 44.9%.

(Example 10]

Into the same flask was charged 85.4 parts of PGM and 20.2
parts of magnesium oxide, and the mixture was heated ﬁp toe 75°C
while stirrihg. Then, émi‘xture of 43,1 parts of methacrylicacid,
36.1 parts of acrylic acid and 5 parts of water was added dropwise
from the dropping funnel over 3 hours at constant speed. After
completion of addition, the reaction solultion changed from opaque
condition to transparent. Further, the solution was stirred for

2 hours, then, to this was added 11 parts of PGM to cobtain a



C .. rUNOoOoOOOOOOGC C 000-H OOO,,..1 JJ 04 u) Lo u
InInd\oI NLnhwu) tf) u) If) Inuy vU 00000000000O0O0O0O
ro n Ln u N 7 00O0co:)*C, 00

Ln
0,

z
JJ 1
rorasa ro,

t)
O uo Lo wbLn Ln JL~ n LO In
00
0O Septenber 2006 I 1~4 1 J-J 1 1~-4 1 131 | 1 131 47 4J 1 1
V3NFPES SRR WS tRly qant@ inrg) mopopen di sgal vrdnigsuse Ald) SaThe

0 ) 0
00 000-1 +J D NMCa)gy Cx k 1C)Cro WWWWO0O O.-
N Nri NMc OV\or wrn.1rl r R04 04 04 ro A WW\ROSaptemben2088W W W O
DU

J

roro sa u~JJ Sa Saro Sasaro > ro 14 14 ro Wro~ =v

Sarouro §811% EORLENE WaE £4ef%40 HHt7 v Q14 J 1 4-11 +J 1 JJ |

11 1 1~4 |

| CNCtll CNCNCtUNC.-i pwro

ro> rol rouioﬁ?%?%% 1élsaarosa rasa +v C N ro SE-i roSi (0Si !dro

JJHE UCA

g (OJr-ll | ;Jw? 5‘% fanﬁe Fﬁosk ”Fa%lcj‘ ‘4:95 %agfgé’v%fm}g A6 PerEp

L1 J-J

U Crl 0 ¢p.G&r 3113‘]40.7 parts of zinc oxide, and the mixture was heated

10

up to 75T while stirring. Then, a mixture of 43.1 parts of

methacfylic acid, 36.1 parts of acrylic acid and 20.6 parts of
water was added dropwise from the dropping fﬁnnel over 3 hours
at constant speed. After completion of addition, the reaction
solution changec_i from opaque condition to transparent. Further,
the solution was stirred for 2 hours, then, to this was added
20.4 parts of PGM to obtain a transparent metal-containing moncmer

dissolved mixture All. The solid content was 44.2%.

‘ [Example l?]

15.

20

1-4

K 1
C

Into the same flask was charged 85.4 parts of PGM, 40 5 parts'

of zinc oxide and 0.2 parts of copper oxide, and the mixture was

heated up to 75°C while stirring. Then, a mixture of 43.1 parts
of methacrylic a;id, 36.1 parts of acrylic acid and 5 parts of
water was added dropwise from the dropping funnel over 3 hours
at constant speed. After completion of addition, the reaction
solution changed to green. Further, the solution was stirred for
.2 hours, then,lto this was added 11 parts of PGM to obtéin a
transparentmetal~containingmon0merdissolvedmigtureAlZ. The
solid content was 44.9%.
[Comparative Example 1)

Into the same flask was charged 85.4 parts of PGM and 40.7
parts of zinc oxide, and the mixture was heated up to 75C while

stirring. Then, a mixture of 43.1 parts of methacrylic acid and
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addition, the reactlon solution was solidified and was not

obtained in the form of liguid.
5 [Comparative Example '2]‘

Into the seme flask was charged 85.4 parts of PGM and 40.7
parts af zinc oxide, and the mixture was heated up to 75°C while
stirring. Subsequently, a mixture of 43.1 parts of methacrylic
acid, 36.1 parts of acrylic acid and 0.01 part of water was added

10 dropwise from the dropping funnel over 3 hours at constant speed..
Before completion of addition, the reaction solution was
solidified and was not obtained in the form of liquid.
[Comparative Example 3]

Into the same rlask was charged 85.4 parts of xylene and

15 40.7 parts 0of zinc ox1de, and the mlxture was heated up to 75°C
while stirring. Subsequently, a mixture of 43.1 parts of
methacrylic acid, 36.1 parts of acrylic acid and 5 parts of water
was added dropWise from the dropping funnel over 3 hours at
censtant speed. Before completion of addition, the reaction

20 solutionwas solidified and was not obtained in the formof liguid.
[(Comparative Example 4]

| | Into the same flask was charged 85.4 parts of water and 40.7
parts of zinc oxide, and the mixture was heated up to 75%3‘while
stirring. Subsequently, a mixture of 43.1 parts of methacrylic

25 acid, 36.1 parts of acrylic acid and 5 parts of water was added
dropwise from the dropping funnel over 3 hours at constant speed.
Directly after addition, an aggregate began to be formed, and

before completion of addition, the reaction solution was



ri b--~NM217 ul 101- 00 0 r1 H Ek k Xk Xk k k k x k WWWWWWW
WWWWW40 20 Septenber 2006 The reaction product in Conparative Exanples
1to4 was solidified in reaction and was not obtained in the form of

di ssol ved nmixture. On the other hand, 4ée netal -containing nononer

di ssol ved mixture in Exarrpl es 1 to 12 was not solidifi @dSeptembesd006 on,

di ssolved in e nic solvent, and excellent in storage -
stability, ¥ ?@%%?mq’fﬂ kiﬁ?elrrt%ij vt hEhe gepierap £ ééﬁyﬂge nononer
as shown in TabI h%ﬁ anpl e 13h nto. the same flask was cha&ged 15 parts
of PGV 57 parts el(? RVi1%ABCHRG E“%%t?’fsr%?l%)thﬁhea&m%teo aﬁds‘f’h‘éent

m xture wa 100C while s |rr| uent a transparent
m xture Slr[i]ﬁg de CER%?%P‘J%?%%?%C&ISGSO e01"“"‘1@’( W?Feéc‘?%g

5.4 parts t \ ts of th cont ai ni n
nononer di g:fheI?[erB? mé%ﬁf M,ﬂ %ggsécﬁ %Faﬁﬁl%e f‘%oligaba}{‘g %?n%g:‘éne
1 part ef. Ghaid f c NOE. .Corp.),
2.5 parts 5’? Al B&ﬁéfia%%?‘éﬁéﬁgg%g%?&?%%{%? I}%%Rf p‘;}r ﬁ& %?Bﬁrfa% wrg
met hyl but yrignirapfiiel I1€) was added dropwi se over 6 hours at constant speed
from the dropping funnel. After conpletion of addition, 0.5 parts of 20
t-butyl per(agt qatse @ﬁ_rdsEoeaE;Tess@fabmll%@;eo\@e&ét%qd%rpdaolwﬁf ﬁ8ﬁ§me§0

m nutes, the mxture was further stirréd for 1 hour and 30 “m nu

4.4 parts dfissyllead wastagdded, to obtain a pale yellow transparent
met al -contai ning resin conposition P1 having a heated residue proportion
of 45.6% havi ngha Gt alneront sianiid yondheefd b eve g oA ATA ARG 4P| €

substance. [Exanple 14] Into the same flask was charged 15 parts of PGM 60
parts &f xytenk? arerel sfamesl dbreBhybnhbsyhhategomntember atutor ¢2 9% heat ed

t hen,

lower temperature (5C), and the fransparency of the monomer
dissolved mixture was confirmed every one month. The results are
shown in Table 2.
A case of no dep051tlon of an insoluble substance at all
15 in a mlxture was evaluated by O, a case of sllght dep051tlon of
an insoluble substance in a mixture was evaluated by A, and a
case of significant deposition of insoluble substances and
turbidity of a mixture was evaiuated by X,
(2) Test of mixing of metal-containing monomer dissolved mixture
20 with acrylic monomer
Then@tal—dontainingmonomerdissolvedndxturesleExamples
1l to 12 were mixed with a general acrylic monomer, MMA (methyl
methacrylate), nBA (butyl acrylate), iBMA
(isobutylmethacfylate), 2-EHA (2—eth§lhexyl acrylate} or SLMA
25 (lauryl methacrylate), respectively at a ratio of 1:1, and the
mixture was left for one hour, then, this mixed sclution was
checked. The results are shown in Table 2.

A solution mixed uniformly manifesting transparency is



41 20 Septenber 2006 up to 100°C while stirring. Subsequently, a
transparent m xture of 10 parts of nethyl nethacrylate, 62.6 parts of

ethyl acrylate, 5.4 parts of 2-nethoxyethyl acrylate, 40 parts of the

met al - contai ni ng nononer dissolved mxpure Al described in Exanple 1, 5 10
parts of xylene, 1 part of a chain transfer agent (Nof @28rSepBiDyber 20065 parts
of AIBN and 5. arts of AMBN was added dropw se over 6 hours at constant
speed from tHé& A fdiRsPargnter 2 sedptéphoshotiaddistliight Cusbiarittsy of
t - butyl peroctoatﬁ apd 7 frts of xyl ene were added dropwi se over 30
mnutes, thenfXEurd 9B 3581 1 6RE Heir i ittedaRéa SORBGR OBNEh 0L P Fomps.ete
then, 8 part f _.xylene was added, to obtain,a pale yell ow transparent

net al - contg%ﬁgﬁgtﬁégiﬁscgﬁﬁ&gﬁgﬁgnaﬁZSﬁgﬁFﬁﬁlﬁnheated resi due proportion
of 46.1% having a Gardner viscosity of +V and containing no. insoluble
substance. 15 [Exanple 15] Into the same flask was -charged 15 parts of PGV
57 parts of xylene and 4 parts of ethyl acrylate, and the m xture was
heated up to 1005C while stirring. Subsequently, a transparent m xture of
14.6 parts of nethyl nmethacrylate, 52.6 parts of ethyl acrylate, 20 7.5
parts of n-butyl acrylate, 47.4 parts of the netal -containing nononer

di ssol ved m xture Al described in Exanple 1, 10 parts of xylene, 1 part of
a chain transfer agent (Nofiner MSD, 2. 5 parts of AIBN and 8.5 parts of
AMBN was added dropwi se over 6 hours at constant speed from the dropping
funnel. After conpletion of 25 addition, 0.5 parts of t-butyl peroctoate
and 7. parts of xylene were added dropwi se over 30 m nutes, the m xture was
further stirred for 1 hour and 30 m nutes, then, 6.9 parts of xylene was
added, to obtain a pale yellow transparent netal -containing resin 42 20
Sept enber 2006 conposition P3 having a heated residue proportion of 45.

8% having a Gardner viscosity of -Z2 and containing no insol uble
substance. [Exanple 16]




Into the sane flask was charged 15 parts of PGV 61 parts 5 of xylene and
4 parts of ethyl acrylate, and the m xture was heated up to 100C while
stirring. Subsequently, a transparent m xture of 18 parts of nethyl

nmet hacryl ate, 61 parts of ethyl acrylagg, 37.8 parts of the

met al - cont ai ni ng nononer di ssol ved mi xture Al descri b@8 Septamben?0861, 10
parts of xylene, 1 part of a chain 10 transfer agent (Nofnmer MSD), 2.5

parts of AIBN and 7 parts of MENersTat rdr—qu:c ver—6—hours at
constant speed fromthet dropping funnel| JAfker |cqml efi ¢n fof @ddition, 0.5
parts of t-butyl pgergtoat e |Qr|7 Dk (€3N WigngoMere added|-dr opwi se over
30 m nutes, the m Xt urecswas 13’13}@&9’[@@@ f:r’vcﬁ*irh(dr And ?JO'&S m nut es,
then, 8.2 parts of {xyFeBe wa$ pdded.! 10, dbtai|¥ |F |2l € Yel|l ol t r anspar ent
met al - cont ai ni ng r¢sin_camokifibn B4 [haviln a[heated resijdues proportion
of 46.0% having a G%? ner|y|seosijty loff +T Jand [centaijni hg|nd|, | nsol ubl e
substance. [Exanpl ¢ -E7§ 20| 3R 6 e [Samgrfi-dek .\ﬁfo:haga@l EE35EJparts of PGV
57 parts of xyleng¢ Snd 4 @Wsuofoetofmlme_&rw@tg ~and the mi|ffure was
heated wup to 100CIwHi¥e sftTyrling.| $ubseqlently,) @ frafdSpatent: m xture of
5 parts of nmethyl pethacrylatd, {64.9 panft$ of [eyhyl[agryfate;;n 5.4 parts of
2- met hoxyet hyl -acr | dte, 4G paet{s|off §he ;’ret all 25{ cpntfai |rd hg Fononer
di ssol ved mi xture AILC&S‘crﬁBYGd il |Exapplief 1)1 {6]pprts ofi thele
met al - cont ai ni ng npnBreees d@scfn ed tyure ALD [desgribgde | n/Bxanple 10, 10
parts of xylene, 1 rg)tgof ghal tfanster agen f er ), 2.5 parts
of AIBN and 6 partps of+ 43 (&} Yeptenber POP6| AVBN mas added| dif-8pwi se over 6
hours at constant sggéld fré@mitke [ df oppl ng: fupnkel | |AF {er ,com)Fetion of
addition, 0.5 parts ofy t-@Ltyh cBer bctoptp and [7 ppart § of xy|[Ene were added
dropwi se over 30 mau es,—tHhe—pjtpre—vas—-u Lelr st4rp fpr 1 hour and
30 5 minutes, then, &7 pagt9|of ly|epe s edm 0| bt gi nfa pale vyellow
transparent netal -jcgntai niﬁfrm s [ eoPRsid oo [PHol1aV| Jg + [a ndgded residue
proportion of 46.2%° havi ng|a| Gar Y| VJICOsT [N || = | = Ze
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of +U and containing no insoluble substance. [Exanple 18] 10 Into the sane
flask was charged 15 parts of PGV 57 parts of xylene and 4 parts of ethyl
acrylate, and the m xture was heated up to 100C while stirring.
Subsequently, a green mxture of 1 pagd of nethyl nethacrylate, 66.2 parts
of ethyl acrylate, 5.4 parts of 2-methoxyethyl acryl aBe Sepniar2806f the
nmetal 15 contai ning nononer dissolved m xture Al2 described in Exanple 12,
10 parts of xylene, 1 part of a chain transfer agent (Nofner WMSD), 2.5
parts of AIBN and 7 parts of AMBN was added dropwi se over 6 hours

at' constant sp drnnlni ng funnel Af t er COTTp| tion of addition,
0.5 parts of tfbd cbpateapnd 4| 2Qipap s 0f xpkane|waslg added »,
dr opwi se over B0 2 SE St 6 2\ SIE Gl Rz e gl slarba) and
30 ninutes, thep, 1Bl I@gag\@tgg eds ko OhtpkrH|a gf eenc
nmet al - cont ai ni |ng i e BB lgea & @Piﬁi&u,emaﬁcgj@'rtion
of 45. 2% havi ngg, E*rga;via ostity—pf—tV ¢oRtatA-Rg—rRg—+rpelubl e ‘
substance. 25 Pkxampl e d Bl § Hibetpane! hay peeb|152parlt 54 of PGV
and 61 parts og xylene| gl g@gi@(g%g:ngﬁgd%ﬁﬁﬁdvgéﬁ
stirring. Sulsequer!y uamtumasp%lue@tnmmtws.em)ﬁ A ssgart € BFe iePhyl 44
20 Septenber 2006 nmet hacrYFabE; Ko Pat 45 ety 198ty | jat @& 19partapf t he
met al - cont ai nifrig| monomef, dijssg| ved, nixt yre Al descyliped rn TEXampre_fL, 2.5
parts of Al BN Ej 2 %par ggfgg @,\5@8 éa%éagjgéérgain%gi éfélé“lﬁé*ﬁt
constant speed Jdfo _lhe fdn-cgpmng snhed - f&@’g:ﬁ&ﬁ)ﬁéﬁ@fﬂ ﬁfﬁﬂﬂ&’-@ on,
0.5 parts of §-Blityl” pefdd|dagk gl& BRN o ;x;gfgng HED ?ﬂo%gopvm’ se
over 30 ninut ¢xw Hhe—tiktue—tastiudthet stlirrled flor 1 lhont and X
m nut es, then, 538.45 pargs&;ﬁoﬁ lxglen{ wap! adaded, mobtei.m_:a;t..lsa.m’;s_s| rent
net al - cont ai nif iy r%Singg@Oéi§§)%§)§y§£iﬁg h ﬁ({’sﬁjegyﬁﬁ rtion
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Into.the sane flask was charged 15 parts of PGV 61 parts of xylene and 4
parts of ethyl acrylate, and the m xture was heated 15 up to 100C while
stirring. Subsequently, a transparent m xture of 18 parts of nethyl

nmet hacryl ate, 61 parts of ethyl acrylagg, 37.8 parts of the
net al - cont ai ni ng mononer di ssol ved mi xture A2 descri b $eptemberAt62 10

parts of xylene, par f, hai tr.ansf er agent fer ,MBD), 2. arts
of AIBN and 7 parTg-lse gFtafglR%E%r%adglcétdd'endiﬁ}%ﬁ%s%l%%ggx%mﬁ&ﬁrss)laftocgn E&nt
speed from i : . AL er nleti of additi .5 _parts of
t - butyl perggﬁégggggﬁdmg ;%g?‘teghgp %@ﬁer‘?’e%%og é’g:’g:e%l%?%phﬁlsgﬂgvg?mﬁf
1-@5}}%a%§nnitz¥g§‘e”’

mnutes, theigkxtyeg wagthet hedn SEhLr r out. pan
8.2 parts of xylene was added, e(?% %%%a?ﬁhégpg%relg25t§% ?noewat r anspar

met al - cont ainﬁhﬁﬁéf@ﬂéb&lﬁfﬁ@%‘!itﬁtqi}éo§nh§¥§a@ﬁle§ Deal 69 a8 QHE_SEHHI%EJ'E&&‘
f + ol ubl'e

of 46.2% having a Gardner viscosity o and containing no ins

subst ance. {kraapite o] ld Ads20r&Ephedrben i S N3 :
charged 15 parts of PGM 57 parts Q%T? xil%g%go%%%jﬁi&}s%rlts of’ é?%{% acrly nai;[ e,
and the m xtws¢owageherdied i typ, badlPALaEhdE& S kitig ﬁﬁopgﬂlﬁgﬂﬂtﬁphlcﬁne@cal'
transparent m xture of 1 part of methyl nethacrylate, 64 parts of ethyl
acryl ate, 5a&rvl parncnafe2-aet sloayet byl Tabogl at.e, 55 parts of the netal
cont ai ni ng nmonorer di ssolved m xture A9 described in Exanple 9, 10 parts
of xyl ene, (E¥RRRlefld chain transfer agent (Nofiner MBD) , 2.5 parts of
AIBN and 7.5 parts of AMEN was added dropw se over 6 hours at constant
speed from the dFofppitte fapmeelflak erasl Cheomgedtl Drpaft sdof tHEM), 50 Haparst s
of t-butyl roctoate and 7 parts of xylene were added dropw se over 30
mi nut es'" t EF AV XPOR SR DAL FRS REre AT Y ped viletel apdrthmnisturewaebeatieen,

3.1 paris f Xy s.added, to obtain a slightly turbid pale yellow
met al - cont at* itF\’gi @2@ \ﬁ%&&ﬁp%‘é’rﬁbﬁgm M$%@u%ngéat a3 tregiaRar o1, mixture

roportion 46, 3, % and ,havi n Gardner viscosity of +W Exampl e 22
prop ooif i gart 8? methyl m%t%acry ate, 66.2 payrts of 'eth[yl agIr)ylate],

2.4 parts of 2-methoxyethyl acrylate, 52 parts of the metal-
c‘onta'ining monomer dissolved mixture Al described in Example 1,
: 1510 rpar‘ts 'Qf xylene, 1 part of_"a chain tr-'ansfe.'r ageﬁf (Nofmer-MSI‘)-
manufactured by NOF. Corp.}, 2.5 parts of AIBﬁ (azobis
isobutyronitrile) and 7 parts of AMBN (azobis methylbutyroni-
trile) was added dropwise over 6 hours at constant speed from _
the dropping funnel. After completion of addition, 0.5 parts of
20 t-butyl peroctoate and 7 parts of Xylene were added dropwise over
30 minutes, the mixture was further stirred for 1 hour and 30
Irltinutels, then, 4.4 parts of xylene was added, to obtain a pale
vellow transparent metal-containing resin composition P1 having
a heated residue proportion of 45.6%, having a Gardner viscosity
35 of -Y and containing no insoluble substance.
[Example 14]
Into the same flask was charged 15 parts of PGM, 60 parts

of xylene and 4 parts of ethyl acrylate, and the mixture was heated



Into the sanme flask was charged 46.8 parts of PGV 25.2 parts of xylene
and 4 parts of ethyl acrylate, and the m xture was heated up to 90C while
stirring. Subsequently, a transparent mxture 20 of 1 part of nmethyl

nmet hacryl ate, 66.2 parts of ethyl acryjpte, 5.4 parts of 2-nethoxyethyl
acrylate, 52 parts of the nmetal - containing nononer di 20dieptempend0ife Al |
described in Exanple 11, 10 parts of PGM 1 part of a chain transfer agent
(Nof mer  MBSHP, 2. W ar vEise s4BN g 7 Shbssguerdfl WVEN: nagspdded taniopiise
25 over 6 hours at constant speed fromthe dropping funnel. After

conpl eti on &fFf hddantenofoethal etopcryBaty, pérbRarte ofndtiylprslate,
xyl ene were agded dropw se over 30 mnutes, then, the mxture was heated

up to 100C and PartePistrPeédoryetiModcrvdgtran khirames 2boBhetRehals. 4
ts of xyl ) dded, to optai lightly_ turbid .pale. yell

et al - cont ARG TR CENBESI 1 H1P PI RIS 2 InESFEd LPes) AlcESFBRbE L] on

Pt o i he® sand TToth s RHaPE PB4 bond  mbliorip GmAcen o NR FRERDISII 4
ts of etBhyl , i d 100C whi |

par =, O eLAYE BEENLALE N0 e bt £ovER R Shs URAR IOCML & er

f 1 i i acr.yl in 1he.f f
bovder (manct RORESY 28| BondelficPRREEA 2p8k, ThC (P BRI Aol 12 AV ©

di met hacr 1 sb@oloctbe Leraual e pRuder o(gaaKLagEUred by Aoada Al Ja 19).

18.79 parts of P 2.2 parts” of "wafer parts of Xy

chai n. transpettsage ity 1Nef fete Mied %ﬂ%(ﬁ‘?«f’si@ ok A BNy ARGk 85 P S rQf LAIYRN.

the 15. m xture being opaque due to un sol ution of the zinc

di (et h)acryhat fur tiesr addied-«H G SehBUer aRd hoyinsi Alt EONStY, Spegdd rgm
the dropping funnel. After conpletion of addition, 0.5 parts of 't-butyl

peroct oat e aptlede pass sadfedy| eoeches enaddpdl cdyepMose tRRIsp3-dA UHAS 1-and
further stirred for 2 hours, then, 20 7.46 parts of xylene was added, to
obtain a whitetabsimg coapdsi tomposCticnnPai hangngi setlelanzel welsa st ances
havi ng a heated residue
proportion of 46.1%, having a Gardner viscosity of +V and
coptaining no. insoluble spbstance.
13 [Exémple 15) | | R
Into the same flask was charged 15 parts of PGM, 57 .parts
of xylene and 4 parts of ethyl acrylate, and the mixture was heated
up to 100C whilé stirring. Subsequently, a transparent mixturé
of 14.6parts of methyl methacrylate, 52.6 parts of ethyl acrylate,
20 7.5 parts of n-butyl acrylate, 47.4 parts of themetal-containing
monomer dissolved mixture Al described in Example 1, 10 parts
of Xxylene, 1 part of a chain transfer agent (Nofmer MSD, 2.5 parts
of AIBN and 8.5 parts of AMBN was added dropwise over 6 hours
at constant speed from the dropping funnel. After completion of
25 addition, 0.5 parts of t-butyl peroctoate and 7 parts of xylene
were added dropwise over 30 minutes, the mixture was further

stirred for 1 hour and 30 minutes, then, 6.9 parts of xylene was

added, toobtain a pale yellow transparent metal-containing resin



proportion of 44.2% and having a Gardner viscosity of A or |ess.

[ Production Exanple C2] Into the sane flask was charged 120 parts of xylene
and 30 25 parts of n-butanol, and the m xture was heated up to 110C while
stirring. Subsequently, a mixture of 6fgparts of ethyl acrylate, 25 parts
of 2-ethyl hexyl acrylate, 15 parts of acrylic acid and203eptemher 8008\ BN was
added dropwi se_over .3 _hours at constant speed 47 20 Septenber 2006 from
the droppi n&of‘ﬁﬁﬁéF.lORr}fgLaé’dﬁﬁaebﬁaﬁeéfr%%kﬁhw B opoutid omp £t4fr 8 Wakaving
stirred for 2G§19c5’r§s tvo obtaitn v?rnish havi ng , characteristic values of a
heat ed resi GU&" proportisaR Sdi-¥3ol 7942 aRd G HERY Vi aBSPLbdfe substanpen,
into the sa x&lnﬁi% was charged 100 parts of the resulted varnish, 20
parts of naphthenhi¢ acid and 7 parts of copper hydroxide, and the m xture

vas heated up o rAZA0Randestl H1EG acs Buboycs. 80, MRLSr (2eg o) b oduced
comos! (5 oo EieybeNA% BELEIEEL 5L SRRSOl DERLEAIES NS b

proportion of "51.9% and a ScosSity o

(ratio by wepatd ) oofC tihe l4 ai g| r i1 to P10
descri bed i anxarrgl es @S%E%fg,ﬂﬁh@é vigislg%s?iq‘t%i%g@lzip@nrggﬁgéglggéﬁgégIr?lcf(ture

contents (%fofs Hardder aevhiyednserhPr GOHPRS Ekﬁﬁéégtéﬁfet@n@?glgtﬁecg&lad’te

wei ghts (MN of the resins are described in Ta wei ght

of a metal 3TohtEH NG fr EBEMAELDF EbRal A1 Ak G EISRASRG Yes, MBaguh
DMVF eluate to which 20 mM Li Br was added, E%i ng two TSK- g%?G a tf/%%tép%(éﬁ\/).

The wei gh- avesagbed| ool eampbe ght 1aspaEasuUsedxy2@nien te 0fof a chain
pol ystyrene. 48 20 Septenber 2006 N Qa LON -V Ln LOcn Ln N 04 co N Ln
#Cq(OD 10- Cor TR0 a@m: NNEFyr HMED) 5 -2, WpardsQoll MIBN and 7 parts of
AMBN was added dropwise over 6 hours at constant speed from the
dropping funnel. After completion of addition, 0.5 parts of
t-butyl peroctoate and 7 parts of xylene were added dropwise over
30 minutes, the mixture was further stirred for 1 hour and -30

15 minufes,-then, 8.2 parts of xyiene'was added,ato‘Obtain a péle
vellow transparent metal~-containing resin composition P4 having
a heated residue proportion of 46.0%, having a Gardner viscosity
of +T and containing no insoluble substance.

[Example 17]

20 Into the same flask was charged 15 parts of PGM, 57 parts
of xylene and 4 'parts of ethyl acrylate, and the mixture was heated
up to 100°C while stirring, Subsequently,é.transparentndxture
of 5 parts of methyl methacfylate, 64.9 parts of ethyl acrylate,
5.4 parts of 2-methoxyethyl acrylate, 40 parts of the metal-

25  containing monomer dissolved mixture Al described in Example 1,
6 parts of the metalwcontainihg fﬁonomer dissolved mixture AlQ

described in Example 10, 10 parts of xylene, 1 part of a chain

transfer agent (Nofmer MSD)}, 2.5 parts of AIBN and 6 parts of



0 CONNCUNO Nr-1WLNnN--~Ohr-1+NN .--1 hN
OONNO r404d 10ILOO. IO .--1 O LON+1t010, alLO
oU) LO.-~04+hr-110 N.-~O MN+10O cr N LU
to

Un ON. O. r-1 0448 CMIO h Nco .--1 NL1) Co r-L LO
r-1 O CNOO ri Qad OwlLl) NLo + [20Sepfrhipér2006r| . N

I L %1& d Q41 BNfu v }..i r1 43 r-1 14 N
AM ¥3 (ﬁp?eg)%; ﬁlﬁ@tﬁvé? 6 Nours at constant speed from the
dropplng funnel. After completion of addition, 0.5 parts of
t-butyl peroctcate and 7 parts of xylene were added dropwise over

30 minutes, the mixture was further stirred for 1 hour and 30

W

minutes, then, 7.7 parts of xylene was added, to obtain a pale

yellow transparent metal-containing resin composition P5 having

a heated residue proportion of 46.2%, having a Gardner viscosity

of +U and containing no insoluble substance.

[Example 18]

10 Into the same flask was charged 15 parts of PGM, 57 parts
of xylene and 4 parts of ethyl acrylate, and the mixture was heated
up to 100°C while stirring. Subsequently, a green mixture of 1
part of methyl methacrylate, 66.2 parts of ethyl acrylate, 5.4
parts of 2- methoxyethyl acrylate, 52 parts of the metal—

15 contalnmg monomer dissolved mixture A12 descrlbed in Example
12, 10 parts of xylene, 1 part of a chain transfer agent (Nofmer
MSD), 2.5 parts of AIBN and 7 parts of AMBN was addecﬁ dropwise
over 6 hours at 'constant speed from the dropping funnel. After
completion of addition, 0.5 parts of t-butyl peroctoate and 7

20 parts of xylene were added dropwise over 30 minutes, the mixture
was further stirred for 1 hour and 30 minutes, then, 4.4 parts
of xylene was addéd, to obtain a green metal-containing resin
composition P6‘héving a heated residue broportion of 45.2%, having
a Gardner viscosity of +V and containing no insoluble substance.

25 [Example 19)

Into the same flask was charged 15 parts of PGM and 61 parts
of xylene, and the mixture was heated up to 100°C while stirring.

Subsequently, a transparent mixture of 49.55 parts of methyl




ON FCFC

z GOm4-1S-1U ra$zZrirl r-1Nrrdr-1FClI 1HONTIr OO
FCFCFCFCCWNgrt czO>cnox3 fal 0 -41 C mo?4( 43 43 (1)
4-J NI .11 N> 5bb) 4 rar-1mE1-1r, GNNC (U.uaa-I rooO

r- FZOOO0OUNHUNLaLO Ula 494420 Septenber 2006 [Exanples 23 to
31 and Conparative Exanples 5 and 6] Then, antifoul i ng20a3eptemigr 2006
present invention 23 to 31) were prepared according to

conpoundi nd“?%tﬁ?ﬁgi(/gggﬁl ggnpﬁféﬁﬁeoi, eli8ivdg ¥y redsg n kdrosiaf obize P1 to P6
, P8 to P10, 5 Further, antifouling paints of Conparative Exanples 5 and 6
wer e preparf'lf%%l"fl E%%?ﬁ?%@“ﬁ% %B%Bﬁgdgﬁéspét"iegs THOWH § P Irdrecuibedihy  the
Qo 0 O LIERRTS 4702 S hatnks 3y AT ARG ot 6P R o2odse firopsi s O
Oln If) rd\}elMﬁp hoggsoaitf%orlisotarwtcsé(e)ecr:l_%rclavlmltlll'e_dropping funnel. After
5 completion of addition, 0.5 parts of t-butyl peroctoate'and 7
parts of xylene were added dropwise over 30 minutes, the mixture
was further stirred for 1 hour and 30 minutes, then, 38.45’parts
of xylene was added, to obtain a transparent metal~containing
resin composition P7 having a heated residue proportion of 44. 7%,
10 having a Gardner viscosity of +B and containing no insoluble
substance.
[Example 20]
Into the same flask was charged 15 parts of PGM, 61 parts
| of_xylene_and 4 parts of ethyl acrylate, énd themixture was heated
'uptx>lOOT?WhileStirring.'Subsequently,extfaﬁsparéntndxtﬁre
of 18 parts of methyl methacrylate, 61 parts of ethyl acrylate,
37.8 parts of the metal-containing monomer dissolved mixture A2
described in Example 2, 10 parts of Xyvlene, 1 part of a ‘chain
Cransfer agent (Nofmer MSD), 2.5 parts of AIBN and 7 parts of
AMBN was added dropwise over 6 hours at constant speed from the
dropping funnel. After completion of addition, 0.5 parts of
t-butyl peroctoate and 7_parts of xylene were added dropwise over
30 minutes, the mixture was further stirred for 1 hour and 30
minutes, then, 8.2 parts of Xylene was added, to obtain a pale
vellow transparent metal-containing resin composition P8 having
a heated residue proportion of 46.2%, having a Gardner viscosity

of +Y and containing no insoluble substance,

[Example 21)
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Into the same flask was charged 15 parts of PGM, 57 parts
of xylene and 4 parts of ethyl acrylate, and the mixture was heated
up to 100°C while stirring. Subsequently, a transparent mixture
of 1 part of methyl methacrylate, 64.9 parts of ethyl acrylate,
5.4 parts of 2-me,‘th.oxyethyl acrylate, 55 parts of the metal--
containing monomer dissolved mixture A9 described in Example 9,
10 parts of xylene, 1 part of a chain transfer agent (Nofmer MSD), |
2.5 parts of AIBN and 7.5 parts of AMBN was added dropwise over
6 hours at constant speed from the dropping funnel. After
completion of additidn, 0.5 parts of t-butyl peroctoate and 7
parts of xylene were added dropwise over 30 minutes, the mixture
was further stirred for 1 hour and 30 minutes, then, 3.1 parts
of xylene was added, to obf:ain a slightly turbid pale yellow
metal contalnlng re51n comp051tlon PO hav;.ng a heated residue
proportlon of 46 3% ‘and hav1ng a Gardner v150051ty of +W.
[Example 22} -

Into the same flask was charged 46.8 parts of PGM, 25.2 parts
of xylene and 4 pérts of ethyl acrylate, and themixture was heated
up te 90°C while stirring. Subsequently, a transparént mixture
of 1 part of methyl methacrylate, 66.2 parts of ethyl acrylate,
5.4 parts of 2-methoxyethyl acrylate, 52 parts of the metal-~
containing monomer dissolved mixture All described in E%ample
11, 10 parts of PGM, 1 part ¢f a chain transfer agent (Nofmer
MSD), 2.5 parts of AIBN and 7.5 parts of AMBN was added dropwise
over 6 hours at constant speed from the dropping funnel. After
completion of addition, 0.5 parts of t-butyl peroctcate and 7
parts of xylene were added dropwise over 30 minutes, then, the

mixture was heated up to 100°C and further stirred for 1 heur,

U




Next, the storage stability test, test of degree of wasting of film
antifouling test, and crack-resistance & peeling resistance test were
conducted according to the followi ng explanations, using the
above-prepared antifouling paints. 5 (4 Storage stability test The results
of measurenent of viscosities of paints directly afterROprapiRobera008s
antifouli ng | nt,s ,and ftﬁ?ﬁ ftlg%q? e in_ constant tenperature water tank at

40C for 1 nohtH aré ERG s geldes), Fospbbained el Bt Mastirhg dof

fil h [ i ' lied b | i ) hard vi nyl
chi ori do. pRaCE of BOUE0RE MG R ERRECY) B3 T abmEs L A thin T idas

240m t : t] d I d,i ,
the drum wieh orar o8 are 1 bR 4Rl AR sy i s BacPRaty

wasted fil g# hisckness was nmeasured every 3 nonths. The results are shown
in Table 6. (3) Antifouling test Each antifouling paint was painted on a

sand bl ast gdbraieeltid ab@mgn vt ch an anti-corrosive paint had been
previously painted 20 so that the dry filmthickness was 240m to produce a

test plate, and Ihics tealcameaF 1laf WaBRIeg st ild ﬁfackfté%f"f%&hh)s s'g][‘parts

Hiroshima bay in Hiroshima prefecture, and the adhesion area 3

adhesi ve mitxelensandeheeked s7th 8 FBRNSteThend el hSxBhBe 3k Peg
Table 7. 25 (4) Cracking and peeling test The antifouling paint

conmposi ti obp tof 1B0dAphesl e ttir Bilngnd suktepuait Ve, Xasnhesoh @nd sboyer e
painted on the follow ng boards (1) and (2) so that the dry filmthickness
was 240 unPftdephpdusethsarglasept 6ibpar2806ft eshypl ategl&tand7(eh.pLrrs he
test plat eW%c), the same antifouling paint as applied in producing the
board t®) RAszappldiarryBoke d Hhe fAtroarfdpowrersédanl factanddbbaAeiia
steel plate on which an anti-corrosive paint had been previously painted.
5 Board (2¥a92lpark obtidedasts efhizdgonined lsaand At ia phenferm of
powder (manufactured by Asada Kagaku K. K.), 18.79 parts of PGM,
2.2 parts of water, 10 parts of xylene, 1 part of a chain transfer
agent (Nofmer MSD), 2.5 parts of AIBN and 6 parts of AMBN, the
15 mixture being opaque - due to undissolution of the zihc'
di (meth)acrylate, was added dropwise over 6 hours at constant
speed from the dropping funnel. After completion of addition,
0.5 parts of t-butyl peroctoate and 7 parts of xylene were added
dropwise over 30 minutes, and further stirred for 2 hours, then,
20 7.46parts of xylene was added, to obtain a white resin composition
Cl containing mixed insoluble substances having a heated residue
proportign of 44.2% and having a Gardner viscosity of A or less.
[Production Example C2]
Into the same flask was charged 120 parts of xylene and 30
23 parts of n-butanol, and the mixture was heated up to 110°C while
stirring. Subsequently, amixture of 60 parts of ethyl acrylate,

25 parts of 2-ethylhexyl acrylate, 15 parts of acrylic acid and

2 parts of AIBN was added dropwise over 3 hours at constant speed



filmhaving a filmthickness of 240 gm made of the antifouling paint
conposition of Exanples 23 to 31 and Conparative Exanples 5 and 6, and
imersing this in sterilization-filtrated sea water for 3 nonths, then,

10 drying it at roomtenperature for 1gweek. The above-nentioned test
plates ( and (c) were immersed in sterilization-filtr@0deptemaberad08f for 24

hs, d ; f dried 1 k
oom tempet &00r Srot “BOELRVS) g LAY tonfhe S ah b ReOTy et iy Tehe

room
condi tions gfiypheel LM were abseryed. Mo, Gr gckif gfgeg?eglgigﬁegg%§glg\l i;]d

represented by O, sli g]ht occurrence of cracking _ _
by X | The.resal 1o ar 6 Shoun i H TaBles Bea50 <A e E R S L O &
WMco c candQOcdhdhie® v@shbEilNyON +@, LOUn t) Y Or co MM NO co
t~O coNM NOQ NN .-I
3 Then, into the same flask was charged 100 parts of the
resulted varnish, 20 parts of naphthenic acid and 7 parts of copper
hydroxide, and the mixture was heated up to 120i3 and stirred for
2 hours, and water (2.6 g) produced in this operation was
de~hydrated to obtain a metal-containing resin composition C2
10 having characteristic values of a heated residue proportion of
51.9% and a Gardner viscosity of +H.
The charging amounts (ratio by weight) of the metal-
containing resin compositions Pl to P10 described in Examples
13‘ to 22, the .viscosities (Gardner) and sclid contents (%) of
15 the resulted resin compdsiti:cjns', and the.moieculéf weights (MW)
of the resins are described»in Table 3. The molecular weight of
a metal-containing resin according to HLC-8120GPC was measured
by a DMF eluate to which 20 mM LiBr was added, using two TSK-gel

¢ types (@¢-M). Theweigh-averagemolecular welght was measured

20 in terms of polystyrene.
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Then, antifouling paints of the present invention (Examples
23 to 31) were prepared according to compounding ratios shown
iq Table 4, using the resin compositions P1 to P6 , P8 to P10,
Further, antifouling paints of Comparative Examples 5 and 6 were
prepared according to compounding ratios shown in Table 4, .using

the resin compositions C1 and C2.
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After 36 0 0 30 10 0 O 10 O O 100 100 months 5 Table 8 Exanple Conp. Ex.
23 24 25 26 27 28 29 30 31 5 6 After 6 00000 000 XO0 nonths 00
00000000 XO Crack- After 12 000000 0 0 X0 resistance/
months (2) 0 0 0 0 0 0 0 0 OX peelinggy After 18 )O 1 0000 1 000 1 0 1X
p resistance rmnthsOOOOOOOOOxx-Z- RO Beptenther 2009 0 0 0
000O0OX X t he .anti fouli pai nt conpositions (Conparative
Exanmpl es 5 and téq:fh‘?)(‘?ﬁofﬁgr‘?g 5?%8&9’[’59’ Eﬁatan’i‘?‘?%lﬂﬁ AgorpeopeMeyting
observed IYB time, they were not
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poor and re-190aft ¥ U aPelt ¥1 Qt+good. 56 20 Septenber 2006 On the
ot her hand, in the agﬁlfot?l ny\@%a?n% conpositions using the

met al - cont ai ni NrHL$LBLIQRNOS knte'a%'ﬁ%epzr{]er{@o?@léacﬁ)é&léaslgfé@&% ? %@tl?

31), self polishing property fora | ong period time an
anti foul i n@fakin prsMRItE oW, atl £HELing ﬁéi‘ﬁlﬁbnﬁnﬁe%'fﬁe%n%%o%%‘aepgﬁl i ng
resi stance were excellent, and re-coating property was excel
(Producti onoﬁsara]mlteth/&abetrlatmh@: Hafe rimaaner aas40°C Exanplordth 'dﬁé)sﬁown in
f our - necked- f | ask
. Table 5.
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10 (2} Test of degree of wasting of film
Each antifouling paint was applied by an applicator on a
hard vinyl chloride plate of 50X 50X 2 mm (thickness) so that the
dry film thickness was 240px m, the plate was attached to a
rotation drum placed in sea water, the drum was rotated at a
15 c1rcumferentlal speed of 15 knot, and the wasted film thickness
was measured every 3 months. The results are shown in Table 6.
(3) Antifouling test
Each antifouling paint was painted on a sand blasted steel
plate onwhich an anti~corrosive paint had been previouslypainted
20 so that the.dry film thickness was 240 um to produce a test plate,
and this plate was left immersed still for 36 months in Hiroshima
bay in Hiroshima prefecture, and the adhesion area (%) of adhesive
matters was checkedevery 6 months. Theresults are shown in Table
7.
25 (4)‘ Cracking and peeling test
The antifouling paint compositions of Examples 23 to 31 and

Comparative Examples 5 and € were painted on the following boards

(1) and (2) so that the dry film thickness was 240 um, to produced




equi pped with a cooling tube, thernoneter, dropping funnel and 10 stirrer
was charged 85.4 parts of PGM and 40.7 parts of zinc oxide, and the m xture
was heated up to 75C while stirring. Then, a mxture of 43.1 parts of

met hacrylic acid, 36.1 parts of acryli acid and 5 parts of water was
added dropwi se fromthe dropping funnel over 3 hours 2P Sspiemben208peed.
After conpletion of 15 additig@n, the reaction_solutjon changed from opaque
condition Yot PARGS & @nﬁu@hero,n ERe ERRLPLOReWR, ShirsEe pptifonddng,

then, to this.was_added. 36 parts of PGM to obtain a transparent
net al - cont a‘?%f%% AondRRL1GAs <8 PERIMSANF &hd Poprd s dasorrpddiad was

parts of PO A7 LS GHEA T DG AnELe RCer St co A rouredty
Ls of | 40, > oT "ziTe gxide,” and

23,2 parts of acryl | & ath B aR"ST 6 SaPrAnbrMGAART EXAG Uy Haueess
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conpl etion of addition, ction s i"on a

condition to sem-tra r UL har, ot i i for

hours, then, to this Sggﬁaggg&nﬁ apra}i‘riitlg[l ot?ﬁﬁ@}{et%é ggf%ﬁség%eﬁgg %gOEge

obtain a transparent gg I Bl :4di ] .

solid content was 59. 6‘V§:§[klgggghg}?%ﬂﬂﬁxaﬁgi e l!\sgj]&?%!tf\éﬁ?%@%éaﬁggﬁ%%% %\-/Ig(g

charged 60 parts of xybeperat3veakkampdedf 5PEM( Bﬁoﬁﬁheﬂﬁmﬁké‘?_lqg ﬁ?i%ylr}SC
up to

ether) and 40.7 parts of zinc oxide, and the m xture was heate

while stirring. Then,starfilXteceodt 322 apdd SefwdiNaskYd nendhsd, t1ddn,
parts of acrylic acid, 37.7 parts of oleic acid, 2.3 parts of acetic acid

and 5.80 parts of proprping ati dtwasoaddedpérapwrae forom iekdr oppi ng 10
funnel over 3 hours at constant speed. After conpletion of addition, the

reaction sol uti i< Ffged e opad uze shopdiatian Ot end r@nspacentme Foisd hiat
the solution was stirred for 2 hours to obtain a transparent
net al - cont &itfithd Ifeidmey i Sserted sea water for 24 months, and the test
plate taken out of sea water was dried for 1 week at room
temperatu;e qf 20°C every six months, and cracking and peeling
15 conditions of the film were observed: No cracking and peeling
at all is represented by O, slight occurr‘ence of cracking is

representedby A, and occurrence of cracking on the whole surface

or of peeling is representedby X. The results are shown in Table

8.



m xture M3. The solid content was 39.6% 15 [Production Exanple P11] Into
the sanme flask was charged 15 parts of PGV 60 parts of xylene and 4 parts
of ethyl acrylate, and the m xture was heated up to 100C while stirring
Subsequently, a transparent mxture o315 parts of methyl nethacryl ate,
parts of ethyl acrylate, 20 15 parts of n-butyl acryla@@semﬁmb®é¥%§ of the
net al - contai ning nononer dissolved m xture described in Production Exanple
M, ,10 parts of xylene, 1.2 parts of a chain transfer agent (Nofner.

MBD) , 2. 5 parts of AIBN and 6.5 parts of AMBN was added dropw se over 6
hours at constant speed fromthe dropping funnel. After 25 conpletion of
addition, 0.5 parts of t-butyl peroctoate and 7 parts of xylene were added
dropwi se over 30 m nutes, the pixtprer—wa ther stirred for 1 hour and
30 minutes, then, 8 parts of kxylégne added, to obtain a pale yell ow
transparent netal 58 20 Septenog; 2606§§c0§i i ning resin conposition PlI
having a solid content of 46. 1P |havjingia rdner viscosity of -V and

contai ning no insoluble substpR;e: [Hro uctTion Exanple P12] 5 Into the
ega

same flask was charged 15 partp £0f E7-—parts of xylene and 4 ' parts of

ethyl acrylate, and the m xturle LMTS H ed Up to 100C while stirring.
Subsequent |y, a transparent nlxt

of 14. g parts of nethyl nethacryl ate,

52.6 parts of ethyl acrylate, arts|of n-butyl acrylate, 47.5 parts of

the netal -containing 10 nonongr d $$c|wei o ¥t ure described in Production
hai n transfer agent (Nofiner

Exanple ML, 10 parts of xylere, [ _part of"a]c
MBD) -, 2.5 parts of AIBN and |8. 5] paft,s )ﬂnKWBN was added dropw se over 6

hours at constant speed from tlhe deoppPng gu nel. After conpletion of
addition, 0.5 parts of t-butyll pefoctioate and 7 15 parts of xylene were
added dropw se over 30 m nuteg, the mxtpure [was further stirred for 1 hour

and 30 m nutes, then, 6.9 parts oX x@enqgmus added, to obtain a pale
i pnposi tion P12 having a solid

yel | ow transparent netal-contai glresin c
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of 45.8% having a Gardner viscosity of -Z2 and containing no 20 insoluble
subst ance. [Production Exanple P131 Into the sane flask was charged 15
parts of PGM 61 parts of xylene and 4 parts of ethyl acrylate, and the

m xture was heated up to 100C . while sgyrring. Subsequently, a transparent
m xture 25 of 18 parts of nethyl nethacrylate, 61 part 20d&eptarniyer 2006y| at e,
37.9 parts of the netal -containing nononer dissolved mxture described in
Exanple M, 10 parts of xylene, 1 part of a chain transfer agent (Nofner
MBD), 2.5 parts of AIBN and 7 parts of 59 20 Septenber 2006 AVEN was added.,
dropwi se over 6 hours at constant speed fromthe dropping funnel. After
conpletion of addition, 0.5 parts of t-butyl peroctoate and 7 parts of

xyl ene were added dfq vvlLse Very 30 mmutes, tire—yixtpre—ywas further
stirred for 1 hour llgio‘QS G, Nuffeq, St heé, | & 3 Bantg pfexyl ene was added,
to obtain a pale yel'|low transparent mgtal} contaifing| res|n conposition P13
having a solid contgphtlof @G- 0% fMaviTy a Garjdmer—vipgcosjty of +T and-
cont ai ni ng no i nsol J@u& Qubstarlcg. [[Pr pduct ion Bxa le"P14] 10 Into the
sane flask was charged L5 partq of M B85 f)°art”§ I)$ xy? ene and 4 parts of
ethyl acrylate, and{thel mXx{urg wa$ hepte Up to| I j le stirring.
Subsequently, a transfRf&nt! aj {t@r e Lof 29 2 pdet 5 Df| Methyl methacryl ate,
55 parts of ethyl arrylpate,| 28.6 partp off the Tetal-[cshtfai ni ng nonomer
di ssol ved mi xture 15 degcrilbed [i o Exanpl e M, 10 part{spf| xyl ene, 1 .2
parts of a chain tya@f& lagentS(Ne¥npe NBD) | 2.5 pgris [of AIBN and 4
parts of AMBN was faddeld drlopwiis€ pveért 6' Holr$ at| corjstant speed fromthe
droppi ng funnel. Afftegr |[congl etijon bf diffion] .0} 5 narts of t-butyl
peroctoate and 7 palrt|§ jof~ XyLeneSwe addgdydy gp over] 20 30 m nutes,
the mixture was furftHeri stijrred fof 1 jhoud anfl 30 nilnfitdgs, then, 9.4 parts
of xylene was added, [tg obtfainja pple | yelfl W (tz\:é nsparentf netal - cont ai ni ng
resin conposition H14Haf ngh L $0| idl [cont ent 46 89 Having a Gardner
viscosity of +Y and N N
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cont ai ni ng no insoluble substance. 25 [Producti on Exanple 215] Into the
sane flask was charged 10 parts of PGV 63 parts of xylene and 3 parts of
ethyl acrylate, and the m xture was heated up to 100C while stirring.
Subsequently, a transparent m xture 60580 Septenber 2006 of 9 parts of
methyl nethacrylate, 58 parts of ethyl “acrylate, 50.3293apieroberta006

nmet al - cont ai ni ng nononer di ssol ved m xture described in Exanple M2, 10
parts of PGV af@3eparts of AVMBN was added dropwi se over 4 hours at
constant speed fromthe droppijng 5 funnel. ARagploonpl etion of adtomp (Hx.
0.5 parts of [t-butyl peroctoaf 233 Jmaf 2% [P 7Xyiene overe [agideéd sr gpwg Se

nel4 |

over 30 mnutes, thfafied uge furt stifrred tof nour{ and 30

m nut es, th reocgmcmtﬁs xyl\g{r%iJS \NQ aﬁd (1‘[S t § dblai n&a ﬁ]al %yel |bw| ©
t ransparent ﬁﬁiemnmré? @0 53 ion PJSOh ving a 13 sol 1 d
content of 4 oandntc&vﬁl'mg a rdn Tp Sfto t>p of V+7T. No‘opr dUthO
cul l et such as I nsol (Rfitesrsulbst|anc 's apd.th 5 [ ound i h Ited
resin solutipn. [Prophecttiien Exa ed LG? ch '?)h @gm f g)s \a/a gehi 3
27.3 parts of PGVI. @fter arjt 1 bf Xyl erfe _and parfts, af _ef

acrylate, and the m itcrthsras h@at § u% Oe V\:H @Stl%l’l’l Hg hl

2

[
Subsequent |y, a trangyf&areant3mixt.u pt 16. 2 |p S.0 t rylate,
58.6 parts of ethyl het e, 9 pa tos o‘f tﬁ nBt alﬁo%%iﬂ?&mﬁ%@r
di ssol ved mjxture d%’rbelﬁin Exa M2, ~4. t5.,af| Al BN.an . b rgs
of AMBN 20 ded | se 0\9er gp 39 slgt ?oﬂns@a tl(6 p@e Pr J%Otjohal%ao
dropping funnel. After conpletion of addition, 0.5 parts of t-butyl
peroctoate and 7 parts of xylene were added dropw se over 30 ninutes, the

m xtureswas furikes stirred for 1 hour and 30 mnutes, then, 8 parts of

i & 1o8c

Xyl ene was aFCIQG, U0 optarm a pat e yeftow 25 tTansparent—met d.T'L,UIIé g
resin conposfition P16 having a solid content OEXABIPAQIJ arIJ(L:Inha}/.l ng naE rdrer
-y el G MR Ml € e e
after 6 | O |O[OTOJO QIC|OIO| x| O
months ®000000000xo
Crack- after 12| @ [O|O[O|C[C]olOolo]o] x [ O
resistance/ [Ronths ' OO |0 j0lO|C|0]O|0O] x| A
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months @ |[O[O|O[0|0[O|0|0|A| x | X

Regarding the antifouling paint compositions (Comparative
Examples 5 and 6), self polishing property and antifouling
property are observed initially, however, after a long period
of time, they were not found and antifouling was poor. Further,
in Comparative Example 6 in which a metal salt was added to- and
reacted with a high acid value polymer, increase in viscosity
of a paint was observed and storage stability was insufficient,
and in Comparative Example 5 in which a powder of a metal salts
was polymerized, cracking resistance & peeling resistaﬁce was

poor and re-coating property was not good.




[ Producti on Exanple P17] 61 20 Septenber 2006 Into the sanme flask was
charged 120 parts of xylene and 30 parts of n-butanol, and the m xture was
heated up to 110C while stirring. Subsequently, a m xture of 60 parts of
ethyl acrylate, 5. 25 parts of 2-ethygfexyl acrylate, 15 parts of acrylic
acid and 2 parts of azobisisobutyronitrile was added dr26fedptemberel008 hours
at constant speedrf tom theed epRidlg frurel arAfitfRyu IGAHP Rl Rnpoaddiilongn,
the m xture was stirred for 2 hours to obtain varnish having

char act eri ststnyathesmet ad -solnitt ieanige ntenifn 3Dt chs T Gy dgr P8 to
viscosity of +J. Next, into the sanme flask was charged 100 parts of the

resul t ed vaPhPstExa@plas 28 bd Haphsbkeafi o hisldi ran g ropeattystof acbppgberiod
hydroxi de, and the m xture was heated up to 120C and stirred for 2 hours,
and wat er (2f 6tipe prduseckel henhianopfoal ing atekl 16y desthy ditatwey  tfaraheai,n a
met al - cont ai ni ng_ resin P17 having characteristic values of a heated

resi due pr opEREKBRGOFe51SDencandnd Waedhed ¥¢stosinge ofenddexred lemdr gangd
anounts (nolar ratio) of the netal-containing resin conmpositions ML to M3
in the exanpteSC2thBIaRBORETSHY was2@Xs@Mant .and metal content (W% in the

met al - cont angliﬁan ngnorrer di ssol ved m xture, and the solid content (W% of
t he netal - PR nBRBRBL €dMddol ved mi xture are described in Table 9.

The chargi ng ano nttsr}:érati 0 bé wei ght) of the netal -containing resin
conposi ti ons P11 Fo-B1E3T TR n@%a%%l%%?"?ﬂBl@i ke d&ita astowis rashadiEL #5End

lid contents. (% of. th ted resi i tions, and the mol ecul
el gt o (MATBPTHS bl RO B A PRRR o AP 0 SEBRaT ABFght

f | - L nj ' di - red b
62 20 Sipt SHoe So0s Ve SR e U PeR s bt it s et ohel T ks
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terms of polystyrene.
nixture of 43.1 parts of methacrylic acid, 36.1 parts of acrylic

acid and 5 parts of water was added dropwise from the dropping
funnel over 3 hours at constant speed. After comple_ation of
15 . addition, the reaction solution'chénged from opaque condition'
to transparent. Further, the solution was stirred for 2 hours,
then, to this was added 36 parts of PGM to obtain a transparent
metal-containing monomer dissolved mixture M1. The solid con-
tent was 44.8%.
20 [Production Example M2]
Into the same flask was charged 72.4 parts of PGM and 40,7
parts of zinc oxide", and the mixture was heated up to 75C while
stirring.‘ Then, amixture of 30.1 parts of methacrylic acid, 25.2

parts of acrylic acid and 51.6 parts of versatic acid was added

]
L]

dropwise from the dropping funnel over 3 hours at constant speed.
After completion of addition, the reaction solution changed from

cpaque condition to semi-transparent. Further, the solution was

stirred for 2 hours, then, to this was added 11 parts of PGM to




20 Septenber 2006 4) -Ha)c -Ha) c?P ko ri u+~ mU OO0- a, U7.M U 4J
roa) 6P MNIO o3: rn OU gqi4 Mto oUvrntornlL~J) ad MM-

rio-~rl ~1~a) )W a) J-) -1 co0-. CcN (O W(d 4J 01JcWa) | I r
ri O43 0 CX- N Oa) a) 00ri 5+)§7OEEX(3(V g 1 (1) UOo c
rio10 104 Hr-1 M OCU O a.Oro (0U'aCD Sa 20 eptq'ylb@2096

obtain a transparent metal-containing monomer dissolved mixture
M2. The solid content was 59.6%.
[Production Example M3]
Into the same flask was charged 60 parts of xylene, 13 parts
5 o©f PGM (propylene glycol methyl ether) and 40..7 parts of zinc
-oxide, and the mixture was heated up to 75°C while stirring. Then,
a mixture of 32.3 parts of methacrylic acid, 27 parts of acrylic
acid, 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
10 funnel over 3 hours at constant speed. After completion of
addition, the reaction solution changed from opaque condition
to transparent. Further, the solution was stirred for 2 hours
to obtain a transparent metal-containing monomer dissolved
mixture M3. The SOlld content was 39.6%.
113 ‘[Productlon Example Pll] |
Into the same flask was charged 15 parts of PGM, 60 parts
of xylene and 4 parts of ethyl acrylate, and the mixture was heated
up to 100°C while stirring. Subsequently, a transparent mixture
of 15 parts of methyl methacrylate, 48 parts of ethyl acrylate,
20 15 parts of n-butyl acrylate, 40.2 parts of the metal-containing
monomer dissolved mixture described in Production Example ML,
10 parts of xylene, 1.2 parts of a chain transfer agent (Nofmer.
MSD),‘2.5 parts of AIBN and 6.5 parts of AMBN was added drﬁpwise
over 6 hours at constant speed from the dropping funnel. After

completion of addition, 0.5 parts of t-butyl peroctoate and 7

t
w

parts of xylene were added dropwise over 30 minutes, the mixture
was further stirred for 1 hour and 30 minutes, then, 8 parts of

xylene was added, to obtain a pale yellow transparent metal-
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co
containing resin composition P11 having a solid content of 46.18%,

having a Gardner viscosity of -V and containing no insoluble
substance.
[Production Example P12]

5 Into the same flask was charged 15 parts of PGM, 57 parts
ofxyleneandtipartstafethylacrylate,andthenuxturewasheated
up to 100C while stirring. Subsequently, a transparent mixture
of14.6partsofn@thyln@thacrylate,52.6partsofethylacrylate,
7.5 parts of n-butyl acrylate, 47.5 parts of the metal—containing

10 monomer dissolved mixture described in Prbduction Exampie M1,
10 parts of xyléne, 1 part of a chain transfer agent (Nofmer MSD),
2.5 parts ofVAIBN and 8.5 parts of AMBN was added dropwise over
6 hours at constant speed from the dropping funnel. After
completion of addltlon, O 5 parts of t- butyl peroctoate and 7

15 parts of xylene were added dropw1se over 30 mlnutes, theznlxture
was further stirred for 1 hour and 30 minutes, then, 6.9 parts
of xylene was added, to obtain a pale yellow transparent
metal-containing resin composition P12 having a solid content
of 45.8%, having a Gardner viscosity of -Z2 and containing no

20 insoluble substance.

[Production Example P13]

Intc the same flask was charged 15 parts of PGM, 61 parts
ofxyleneand&iparts(afethylacrylate,andthendxturewasheated
up to 100°C while stirring. Subsequently, a transparent mixture

25 of 18 parts of methyl methacrylate, 61 parts of ethyl acrylate,
37.9 parts of the metal-containing monomer dissolved mixture
described in Example M1, 10 parts of xylene, 1 part of a chain

transfer agent (Nofmer MSD), 2.5 parts of AIBN and 7 parts of
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AMBN was added:dropwise over 6 hours at constant speed from the
dropping funnel. After completion of addition, 0.5 parts of
t-butyl peroctoate and 7 parts of xylene were added dropwise over
30 minutes, the mixture was further stirred for 1 hour and 30

5 minutes, then, 8.2 parts of Xylen-e was added, to obtain a pale
vellow transparent metal-containing resin composition P13 having
a solid content of 46.0%, having a Gardner vi‘scosity of +T and
containing no insoluble substance.

[Production Example P14]

10 Into the same flask was charged 15 parts of PGM, 65 parts
of xylene and 4 parts of ethyl acrylate, and the mixture was héated
up to 100°C while stirring. Subsequently, a transparent mixture
of 28.2 parts of methyl methacrylate, 55 parts of ethyl acrylate,
28.6 parts of the metal- contalnlng monomer dlssolved mlxture

_1_5 descrlbed in Example M1, 10 parts of xylene, 1.2 parts of a chain’
transfer agent (Nofmer MSD), 2.5 parts of AIBN and {4 parts of
AMBN was added dropwise over 6 hours at constant speed from the
dropping funnel. After completion of addition, 0.5 parts of
t-butyl peroctoate and 7 parts of xXxylene were added dropwise over

20 30 minutes, the mixture was further stirred for 1 hour and 30
minutes, then, 9.4 parts of xylene was added, to obtain a pale
yellow transparent metal-cpntaining resin composition P14 ﬁaving |
a solid content of 45.8%, having a Gardner viscosity of +Y and
containing no insoluble substance.

25 [Production Example P15]

Into the same flask was charged 10 parts of PGM, 63 parts
of xylene and 3 parts of ethyl acrylate, and the mixture was heated

up to 100°C while stirring. Subsequently, a transparent mixture
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Sept enber 6 anp 0 42 and Conparative Exanples_ 7 to 13] Then,
antifoul i ng a?ré é“?)éégjeﬁ?e‘f%‘éﬂ”r nge(é(%rﬁﬂré'ss of et vdopogytate,
r i
t1 on

ean compotiti oRgr é%f?”PE‘%Q%'eE% lrient a&*‘mﬁ%“@%m%%ﬁaq%@vﬁ% Mﬁ i ve
Tabl e 1L, LN e e o AoneepEE é"@ﬁ””d 55 %@%W"%ar
rzgoﬁ/l r:_ll ~ﬁ~%%é%"c[rc}gdlaae loRr @ lt\llogrg at consml:ant speed terom I¥Ihe dropplng
5 funnel. After completion of addition, 0.5 parté of t-butyl
peroctoate and 7 parts of xylene were added dropwise over 30
minutes, themixture was further étirred for 1 hour and 30 minutes,
then, 7 parts of xylene was added, to obtain a pale yellow
transparent metal-containing resin composition P15 having a
10 solid content of 44,9% and hafring a Gardner viscosity of +T. No
productioﬂ of cullet such as insoluble substances and the like
was found in the resulted resin solutien. |
[Production Example P16]
Into the same flask was charged 27.3 parts of PGM, 44 ..79 parts
15  of xylene and 2 parts of ethyl'éérﬁlafe; and the mixture was heated
up to 100°C while stirring. Subsequently, a transparent mixture
of16.2 partsof methyl methacrylate, 58.6 parts of ethyl acrylate,
59.9 parts of the metal-containing monomer dissolvéd mixture
described in Example M2, 2.5 parts of AIBN and 1.5 parts of AMBN
20 was added dropwise over 6 hours at constant speed from the dropping
funnel. After completion of addition, 0.5 parts of t-butyl
peroctoate and ‘7 parts of xylene were added dropwise over 30
minutes, the mixture was further stirred for 1 hour énd 30 minutes,
then, 8 parts of xylene was added, to obtain a pale vellow
25 transparent metal-containing resin composition P16 having a
solid content of 45.4% and having a Gardner viscosity of +R. No

production of cﬁllet such as insoluble substances and the like

was found in the resulted resin solution.
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parts of n-butanol, and the mixture was heated up to 110°C while
stirring. Subsequently, amixture of 60 parts of ethyl acrylate,

25 parts of 2—ethylhexyl acrylate, 15 parts of acrylic acid and

v

2 parts bf azobisisobutyronitrile was added dropwise over 3 hours

at constant speed from the dropping funnel. After completion.of

addition, the mixture was stirred for 2 hours to obtain varnish

having characteristic values of a solid content of 39.7% and a
10 Gardner viscosity of +J.

Next, into the same flask was charged 100 parts of the
resultedvarnish,20partsofnaphthenicacidand?pmrtsofcopper
hydroxide, and the mixture was heated up to 120°C and stirred for
2 hours, and water (2.6 g) produced in this operation was

15 de- hydrated to obtain a metal contaln;ng re51n P17 haVLng
| characteristic values of a heated r351due proportion of 51.89%
. and a Gardner viscosity of +H.

The charging amounts (molar ratio) of the metal-containing

resin compositions M1 to M3 in the examples, the amount of a
20 solvent and metal content (wt%) in the metal-containing monomer
dissolved mixture, and the solid content (wt%) of the metal-
containing monomer dissolved mixture are described in Table 9.
' The charging amounts (ratio by weight) of the metal—éontaining
resin compositions P11 to P16 in the examples, the viscosities

25 (Gardner) and-solid contents (%) of the resulted resin
compositions, and the molecular weights (MW) of the resins are

described in Table 10. The molecular weight of a metal-

containing resin according to HLC-8120GPC was measured by a DMF
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of polystyrene.




Then using the above-prepared antifouling paints, tests were conducted in
t he sanme manner as nentioned above. (1) The results of storage stability
test are shown in Table 12. (2) The results of wasting test are shown in

Table 13. Further, 6 nonths 5 after prggluction of the paint, the paint was
applied and tested, and the results are shown in Tabl 20Beptén®)erPB86r esul t s

of antifouling test are shown in Table 15.. Further, 6 nmonths after

production of the paint, thepatnt—was app':ﬂd ad tﬁngd, and the results
are shown in Table 16. (4) The resué%? of cra¢k 10 rpsi gtance/ peeling
resi stance test are shown in|Table o Furt he¢r® |.8 pthtlhs after production
of the paint, the paint was app|léa;ﬁ d tested land; he results are shown
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Then, antifouling paints of the present invention (Examples
32 to 42) were prepared according to compounding ratios shown
in Table 11, u_sing the resin compositions P11 to P17. Further,

antifouling paints of Comparative Examples 7 to 13 were prepared

i

according to compounding ratios shown in Table 11, using the resin

compositions Pll, P15 and P17.
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results of storage stability test are shown in Table 12. (2) The

results of wasting test are shown in Table 13. Further, 6 months

Lh

after production of the paint, the paint was applijed and tested,
and the results are shown in Table 14. (3) The results of

antifouling test are shown in Table 15. Further, 6 months after
production of the paint, the paint was applied and tested, and
the results are shown in Table 16. (4) The results of crack-
10 resistance/peeling resistance test are shown in Table 17.

Further, 6 months after production of the paint, the paint was

applied and tested, and the results are shown in Table 18.
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NQ VI A A UNO. $S4 74 20 Septenber 2006 In Conparative Exanples 7 to 9
usi ng no conponent (D), tests of painting 6 nonths after reveal ed a
tendency of significant.reduction in gglf polishing property of a painted
filmand al so of decrease'in antifouling effect over a20&eptednbheri208@, as
conpared with tests of painting two weeks after production of the paint.
In Conparative Exanple 13, storage stability was |ow and the sanple was
gel l ed during eval

conmponent (E) (coﬁieﬁ%%t?‘g%‘a%\%a%%@@ﬁ?&ﬁnéglcgiliﬁg’%ieg%i n§) 10

Phe ot her hang ot Blafiiol 183 foachss af teso avoat oo o EEngnBHi AFi ng wo
Sel t pol i ahi ng ok anareras: BahBtTbnahs S5t hoakyriRiy biPeatLY 4 Sumeiakes | n
Copper oxi de Tuad 80a S ehe oiparlEraitely PhEEEERI AP ERYEF ne TR opel 959 as

in the case 0beRQoHSE Qf cBRBQ?EdOWiQﬁZ\S@gt%gP@?pa‘f‘ﬁ%gﬁﬁcgvge‘gﬁgggr/gfter

according to the present invention, al =contai ni ng- no

di ssol ved mi xpubguefoReopr Ok dssi nWhi off; ichm ia%%%'i‘b%%kﬁmﬂl@?i‘?raétc?f&gé“ ¢

sol vent, excellent in storage stability, and excellent 1h mXihg property

with a generataBClytiyova®neiehhdaiie &1 wgSNYl N utesyNe s PCion .
provi ded wherein the pol yner obtained by using the mxture as 25 a raw

material is dissol ¥abCemparatgescErampl @8N ® ts0l1vedkingARoaBbibOnbh (PRI Nt
conposition using a polynmer herein 75 20 Septenber 2006 obtained manifests
excel | ent anti{¢eppéngorider sssmehsasples showed high self polishing
10 property, however, antifouling effect for a long period was not
found. |
On the other hand, in Examples 32 to 42, as a result of
testsofpaintingtwoweeksafterproducthx;ofapaintandtests
of‘painting'six months aftéf,'éélf-polishiﬁg ﬁropefties Qere
15  approximately equivalent, and decrease in antifouling effect
over a long period of time was not found. Even when copper oxide
was used, the approximately the same hydrolyzing property as
in the case of no use of copper oxide was found.
As described above, according to the present invention,
20 a metal-containing monomer dissolved mixture can be provided
which is dissolved in a géneral organic éolvent, excellenf in
storage stability, and excellent in mixing property with a
general acrylic monomer; and a metal-containing resin can be
provided wherein the polymer obtained by using the mixture as

25 a raw material is dissolvable in a general organic solvent,

An antifouling paint composition using a polymer herein



uni formdissolution in sea water at appropriate speed and naintenance of
self polishing property for a long period of tinme, and has excellent

cracki ng-resi stance and peeling-resistance. 5 Further, the antifouling
pai nt conposition of the present inveggion can maintain excellent.
antifouling effect for a long period wthout manifestiCAGeptesprari208ft
reduction in self polishing property of a filmforned, even after a |ong
period of time passed after production. 20 Septenber 2006 -76 THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE AS FOLLOWNS: 1. A mixture conprising: (i) a

di ssol ved metPtebmedi Renyipst ynexcehbért namoioulXg dBfengs tyech as
unsaturated groups, the netal -5 containing polynerizable nonomer (A) being
a reaction p%&;&r%fdhswl%;@mlm n$Ra i e et al aporgpoeiet; e asweadearad  Nor e
carboxyl group-containing radical polynerizable nononers; ii) an organic
sol vent i ncl Hbte&lafr%%gg St fape bhohingpserssitysins a lomdg p¢iiod olatiers,
wherei n the wat Conteni is from0.01 to 30% by weight. 2. The m xture
according to aacgﬁﬁﬁle’\?\ﬁ% LR (9 Shethel hies L seasenand pee Jpmapares it asfce., 01
to 5-fo|d5based<mhtrﬁénnl nunber _of the inorganic netal conpound. 3. The
m xture accordi ng T4 QHE mtReWRFEFeH 1 Hd Pains eAmpesikt tor sfotheasmsent

| t int i | t,is f 100% by wei ght. 4. Th 1 Xt
socording t o AT AR AT ratn Rl entvahi AR LRGSR e TnaAonar
A i i : R hydr.oxi d hl or,i de of t al
Composed | of o ped B HarlhBRG bR iEherny sefictionrs, saad
wh inth i i i f 0.051tp 3-fold b d
erein the )yéllﬁfsh'l%gpﬁ%ﬁgagfrtk;gf é’.ffgﬁ%[ %bgﬁﬁgl’i %gen O§P’&eﬁea? £0%g%g§8§n of

the nmol nunber of the OXi roxide or C
Zzl nc, coppero@r tiR@NPIls¥®d after production.



5. A netal -containing resin obtained by copol ynerizing the

net al - cont ai ni ng pol yneri zabl e nononer (A) in the mxture of Caiml with
a radical -polymerizable unsaturated monomer (B). 6. An antifouli ng pai nt
~conposi tion obtained by using the netal-containing resin of Caim?5

The antifoul i ng paint conposition according to Caim 6 gﬂ§egtqmqq53006

wei ght - average nol ecul ar weight of the netal-containing resinis from 1000
to 20000. 20 Septenber 2006 -77 8. Améantifouling paint conposition
conprising a divalent netal-containing resin (C) according to claimb5; a

conmpound f e ng‘Jrfﬁﬂ[\ﬁ la, (1 : - (') wherein, R1
r epr esent EG'@] Cgﬂ‘}g% & %%&W% Q F&r@% and copper oxide
(E). 9. The antiaf wl;dtmg-eoajdmplel(ym@sl tion according to Claim 8 wherein the
di val ent metal -containing resin (C) contains_ at |east one netal s | ect ed

from coppéed) # ﬂéséﬁévﬁﬁgﬁ%la&mconﬁ@lm% B W@tﬂllﬁﬁ’lﬁarqﬂnoé‘@?posﬁ tion
accordi ngt Q,lggal %ﬁ gg{lga{:gg ¥&§Q§1r@ﬁ% lal_d)’ll RSPAeSINHL) 1S a

copol yrer of met a con alr ni ng non e antifouling palnt
corrp03|t|@m;1§;ﬁrmmhamget onchaher GAWhdrediny t dereavitdcaf mrdlcohof- Fased
solvent in the organic saqlvent és from5.to 100% by wei

ht, 12. T
anti foul i A VEdieRt dompgericonesedofamRgURd  FBF PR3 %é[f ih e Oé%a‘?ent of
t he comomu@kﬁtélhﬁr@enﬁaahcaiorgm dzd1s1 d I ek st;0 Di 9ol d

based on the nmetal contént (nol in the dival ent netal -containing
resin (Cprganic solvent 1nclud1ng at least an alcohol-based solvent;
and,
{(1iii) water, wherein the water content is from 0.01 to 30%
by weight.
2. The mixture according to Claim 1 wherein the water is
present in a proportion of 0.01 to 5-fold based on the mol
number of the inorganic metal compound.
3. The mixture according to Claim 1 wherein the ratio of
the alcohol-based solvent in the organic solvent is from 5
to 100% by weight.
4. The mixture according to Claim 1 wherein the
metal-containing polymerizable monomer (A) is a reaction
product of an oxide, hydroxide or chloride of a metal composed
of zinc, copper or magnesium with (meth) acrylic acid, and
wherein the water is present in a proportion of ¢.05 to 3-fold
based on the mol number of the oxide, hydroxide cr chloride
of a metal composed of zinc, copper or magnesium.
5. A metal-containing resin obtained by copolymerizing the
metal -containing polymerizable monomer (A) in the mixture of
Claim 1 with a radical-polymerizable unsaturated monomer (B) .
6. An antifouling paint composition obtained by using the
metal-containing resin of Claim 5.
7. The antifouling paint composgition according to Claim 6
wherein the weight-average molecular weight of the

metal-containing resin is from 1000 to 20000.
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8. An antifouling paint composition comprising a divalent
metal-containing resin (C) according to claim 5; a compound
(D) of the following general formula (I):

R'-SH (1)
wherein, R! represents an organic group having 1 to 30 carbon
atoms; and copper oxide (E).

9. The antifouling paint compogition according to Claim
8 wherein the divalent metal-containing resin (C) contains
at least one metal selected from copper, zinc and magnesium.
10. The antifouling paint composition according to Claim 8
wherein the divalent metal-containing resin (C) is a
copolymer of a metal-containing moncomer.

11. The antifouling paint composition according to Claim
8 wherein the ratio of an alcohol-based solvent in the organic
solvent is from 5 to 100% by weight,

12. The antifouling paint compositicn according to Claim
8 wherein the content of the compound (D) of the general
formula (I) is from 0.01 to 0.99-fold based on the metal
content (mol number) in the divalent metal-containing resin

(C).



