:\]"_e3eh4R6Th SPECI FI CATI ON ANTI FOULI NG PAI NT, ANTI FOULI NG PAITNIT JRiL s
SUBMERGED STRUCTURE(s) W TH ANTI FOULI NG PAI NT FI LM and METHOD FOR
PREVENTI NG A SURFACE OF THE SUMVERGED STRUCTURES) FROM FOULI NG FI ELD OF THE
| NVENTI ON This invention relates to antifouling paint, an antifouling paint
film a subnerged structures) with antifouling paint filnummMUMMMﬂwum for
preventing a surface of the sug@§¥gpp Shryehpres) fromfo

specifically, this invention rélates 15740 antifouling paint f«isiggwhich can
prevent the attachnent of fouling matters such as marine organisns to the
surface (s) of a structure subnerged in or in contact with water such as
sea- wat NBhHOURG NG KA THAt | OUl T hgUpaiNet Ré IRTWHIIGH suSHBME RAHD f oul i ng
paint filmcan be fornmed, a subner&ed structure having the antifoulin

pai . 965 CFBRREAE by L4Fng Vi oA FGuhig ol i For 4 78 TP RoESy a%ﬂ
ot oul e HENIANS 2 FOREANE e i S PRI 0L PR TNRE =) nEsthL STy

in contaghurily water such as sea-water and the |ike. BACKGROUND of THE

| NVENTI ON Attachnents of barnacles, serpulas, nussels, seaweeds and the
|ike to the surfaces of subnerged bodies, | ~~, _y~i r~(,.~t! ~ "
:r3 such as the bottom of ships, buoys, fishing nets and the I|ike,

i mrer sedF TRLBe &t Rl | INYESE EONari ety of problens . It has been well known
that, in order to avoid the fouling-damages by such nmarine organi snms, paint
for preventing the attachnments of marine organisns is applied to the
surfaces of $pseifodAS 40 bR IMEr 080t (363 NAHET Jdl pee anlDSt Lypi cal
exanpl es of such paint in prior arts i ch were devel ope or preventing
the attaghmefu1oingUph iMR | ML1 AN JaniSiBnargeldnasereenhidienidlg wiganotin

pol ymers. Such organotin pol yner-based paint is often called hydrol ysabl e
pol yner - ayped qai g bedausef whenauskedc asethodatfiog pirkemdnt sea- wat er
hydrol ysis of the organotin groups chem cally bonded to each of the chains
of the p8hydsae REukbeovsibnaEasdr fdcdeuet urkhd )i | FrPR tfiteiks®adwat er. This
hydrol ysis results in ¢ enigﬁllytggntrolled release]pf bioggd%%'organotin
conpounds andC BFoSPEY of Lt A& Tdur fEsES of VRS par it TR TR 6F A cont act
with Seaé¥ﬁﬂﬁﬁouﬁﬁh§h Brigser ¥edmelhe U ek r g8 vad acke Of cthe Hrd A f or

| ong and as a resul Fhe antifouling activity of the surface of these paint
filnms cabfbe&gml thgl mad e aukdnag petavdnel didg@niBrseaz=anatee. Therefore,
t hese types of organotin polyner-based paint have widely used in this field
so far. Howdage (Bécalise of rukée wtamiponargeld avoiedi ag contact with

envi ronnment al pol lution with such toxic organotin coqagﬁndih use of such
organotiWﬁ&ﬂ%ﬁﬁ%gﬁagédS&ﬁTWaﬁﬁ§ B&¢h TSt +F Efed Sbwhbiays. g paint

with which such an antifouling paint film can be formed,
a submerged structure having the antifouling paint film(s)
formed by using the antifouling paint on its surface(s)
and used in or in contact with water and a method for
preventing the attachment of fouling matters such as
marine organisms to the surface(s) immersed in or in

contact with water such as sea-water and the like.
BACKGROUND o©of THE INVENTION

Attachments of barnacles, serpulas, mussels,

seaweeds and the like to the surfaces of submerged bodies,

AR
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In replace of these organotin polyners, other hydrolysable pol ymer{s{hdvie . id
been proposed. They are, for exanple, those containing an

organosi |l yl estergroup, such as those disclosed in Japanese patents: JP-B

No. 5- 32433, 2 1~ ,~~ ~~~~ JP-A No.63-215780, JP-A No.7-102193, JP-A
No. B- 199095, etc . and those containing a netal carboxyl ate group, such as
t hose disclosed in Japanese Patents: JP-B No.6-23319, JP-B Nofifg- 7975, JP-B
No. 7- 64985h Fm A . Bobbonnst étftips ThHeup¥Em dfl Sfpl AYa8etiSedHerelh means

publ i cati.on of, an unexam ned publ i shed Japanese t _applicati and the
t erm of tlj%-eB &é“rﬁ%’éﬁeﬁe%gi R RedRE PublSTAT T on %?Pg%ﬁ xg?ﬁ ﬁgg%?‘aépng%ése
patent appliLathenn Wsdial | ¥nodinnGemSHChi ROLYRIS €8nbaidiidigc ke or ganosi |yl
ester group, when used as paint filnms in sea-water, can offer such a

er osi on fpropend y duhiagie s sbgl esedth troat hat ofrgeai néméi | ws fror nedrby or ganotin
polymers, the antifouling effect of these polynmers containing an,

or ganosiABA VeBt éndgk bEpa ki BENSRF At Af el 5VEr CRIPSHF PeriDERA L i £e.
However, as conpared with the_organotin pol rs, since the erosion
proper t ¥ bf R ReSETEARRAL P nz'ilhop%f %@géegog%?nﬁugﬁ‘eoﬁ%%ﬁo%ﬁ yl ester
group 1%, Ug0Lal Lk U1e eab¥: SEage oh el fplse b SeRAiLinct hR
attachnments of marine organisns onto the coated surface are found to occur
in a shytidimarespem abhyverd hee¢aseplliatr dhepsunfeanaing theersed in
sea-water having a |ow tenperature or high activity of marine organisns,
even t haughatheesurs ade sofchs menerged syantsmseairs wWhlds c garddr Wit hdsuch a
paint filmforned by _the conventjonal polyners. On the other hand, in the
case of FABANEEAVERPIIGIRA T Hol SRR CEIRPAHME et * cBREEXYPALE grSup, when

used as int fil the .erqgsio t f j is fajirl i in the
begi nni n(ge%?nt ﬁgil[iséu%eh Sfogélcsr%%{sgsgfgyl%%vrel {egéfg? &Dﬁarlllﬁ%’ aisleg}r?gpstéf me of
use and PREAMES G QSe 4 0-Z8EQ Rf tef1 Rassi BE -2 WLRErOF I BERi3 of @ U'.
i I ~~~"">~: nonths or so and as a result problens occur with the
attachneths ofgaatsd then ogganipsdrschomt ke 19ur flacedeld tdre eleabt ofattdde pai nt
films. Polyners containing an organosilyl ester group and a netal

car boxyl @haigmoap, t eepe lyiveses gragipssheyay ehenseafieyhoddedrs 4 idst ecul e

chain of the polyner, have al so heen oposed(Japanese patent:. JP-A

o1 O 265356 B ARV LoFr WHe T JORAT DB ISUCHE BBAYEnarb At SRy B y ped
COPOL Y TEE SRR id et 0 kel SUSh, B JIITRIO o0, REANTNCSbRA RS, fUPECt o
by such a conbination; nanely the di'sadvant ages of the r spective pol yners

as described iaRover raf@idy A5a8WCh fi R nhese eoNVEDhi dRabrhyhr Edntyred
copolynmers. Furthernore, in order to synthesize such conventi onal

copol ynews thi tseiss- wagairr, edrticclcopobprenicze af fenonere domrtahneng fare
organosilyl ester group and a nononer containing a nmetal carboxylate group
in a hydPépting ct %‘g‘lnvéﬁtr, e as8daRsaltohBPlldt Ehe PRESGGH B RYdrophilic
sol vent, _the organosilyl ester_is easily hydraol.ysed:.by reactli wth water,
“whi ch caﬁgtgslvslu%ﬁ 3 p%'bel esn%”ééaf:ce)l Iogtswst}):{e?%r péaxla{?rtpl fe;,L§(|mfs \aléaarrlk'\inlg cont ai ni ng

the. COPOLTEN S 4 DS oobhal fiefobs PIssEsyedf o dongn! LER. Hearthe water

resi stance e paint filnms prepared from such varnish becones poor and

the erosiordaterel thedmidypéil B Becmst L aopbilgme Thbasistvgdinn was
conpl eted through the observation as descri bed above. 4 An obj ect of
this i nveehieonwidelg msed denanhibodliielg pad nfawhi dlowenest ableacdese
preserved for long and can provide excellent antifouling paint filns having
out st andiofgt B&s? BApaPR-1 I0h prePet i@ € Nahbr ANGR Wt e PO ldst st aRce! BhRd

ox0l D1 IS LN A RLORLAR PIADETAY B ucer gt | foul 1
even frogd e Leahatidg YhenUsed: ife 82 WA i cted nowadays.

In replace of these organotin polymers, other
hydrolysable polymers have been proposed. They are, for
example, those containing an organosilyl ester group, such
as those disclosed in Japanese patents: JP-B No.5-32433,
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Anot her object of this invention is to provide an antifouling pai it fdim2413
which can prevent the attachnment of fouling matters such as organisns to
the surface (s) of a subnmerged structure (s) in or in contact with water
such as sea-water. Further object of this invention is to provide
antifouling paint by using of which such antifouling paint filns which can

prevent Jheaaibaghytents of of, oyl 1 {BLbens, ssh, gl L6 araani gm0 the

surfaces a structure é) are supnerged 1 n or “in'contfact wt wat er such

as sea- V@tt@r £38 PEeoker At a3th | hgfarddes 108heeb:af1 4bbsgiBugNt sAkH S to
provi de a submerged structure (s) used in or in contact with water such as

sea-wat exs tlavspgdascdmsédul nnjapanstsd iHawsgnterne® —bEy Nesi fig28Be 9,
antifouling paint of this invention on its surface (s) Yet still further

obj ect oJPtﬁu%OrﬁvérYtS’ﬂo‘% |JsPt%I‘1&07/r6é9§5rretjﬁ’od* Fer- Hor 20 8R%ng tite -
attach f oul ~ tters _such as nma e_organis tothe
surfacma;] § refé:f“;é 9%150% R & osn?gali’e]\inet”hmﬁa? &7 uclla%aéganwé)t% X

Dl SCLOSLBEeQémE"r‘!%& WEQN E’"J%ﬂaﬂ’(@@é' ?th@m@'a‘ﬁ?ﬁlléak' ifld 1 drad nt

whi ch conprises: (A) one or nore kinds

or ganosi t gkmesifersgr Bupscanied nhagepol Yeisshpuigi @ tlheastofonenki nd of an
triorganosilyl ester group in each of the polyner nolecule, where the

tri organ@§ﬁWlnee%t~é¢Pgﬂ§@;¢ izateptes@nlecdyiome general formula (1):
-Ct~~-1-R wherein in the formula (1) Rl, RZ and R3 are groups each

i ndependently selected fromthe group consi sting of the al kyl groups,

gyc'gg' kyl %QHQ%’lyar¥[Ln%reogB?:kaa'g S;rnféxké"coq{ é'Pﬁﬁ I%Vh % A %?‘o%%rh i:'”ber of
- and are the“sane or e rom eac e and ? one nore
ki nds of egRledd o REXY Wtle@r AI HHIQ- §8NHAIIH OF POMYNERS 8y Re talr ,E>can
offer such a erosion property which is closed to that of
paint films formed by organotin polymers, the antifouling
effect of these polymers containing an organosilyl ester
group may be maintained over a long period of time. However,
as compared with the organotin polymers, since the erosion
property of these conventional polymers containing an
organosilyl ester group is sluggish in the early stage of
their use in sea-water, the attachments of marine
organisms onto the coated surface are found to occur in
a short time especially in the case that the surface is
immersed in sea-water having a low temperature or high
activity of marine organisms, even though the surface of
submerged structure is well coated with such a paint f£ilm
formed by thHe conventional polymers. On the other hand,
in the case of such conventional polymers containing metal
carboxylate group, when used as paint films, the erosion
rate of the films is fairly high in the beginning of their

use but decreases to low levels during a long time of use

and becomes close to zero after passing a year or eighteen
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~ .1 least one kind of a netal carboxylate group in each of the pojynﬁg, -
nol ecul es, wherein the metal carboxylate group is represented by thée UL 7
general formula (2): -COOMX (2) wherein in the formula (2) Mis a neta
selected fromthe group consisting of Cu, Zn, Ca and My and X i s an organic
acid residue or a hydroxy group. In a preferred enbodi nent of the
antifoulin aint of this invention,_ the or anosilyl-ester-gro p- cont ai ni ng
pol yner M SI85SFQNﬁPiiﬂ8 @f%F%%}§WBFQ§;%%?eBCFHﬁnYhE gFgﬁb

consi sting Py (ARED) %\CA%YML*E' congl gﬁ'émswcﬁa&ﬁéc%%ﬁ@é 80d e

f umar at e- copol yners, ere these copolyners having one or nore kinds of the
triorgadesidtyl vasker g Dupsrdased i bed above; and in another preferred
enbodi mrent of the antifouling paint of this invention, the

nmet al - car boxyl at e- gr oup-cont ai ni ng polymer is at |east one kind of a

pol ymer selgﬁggd fromthe group consisting of netal

(met h) acr yFPRLEHS| GRELS Ibhel afal Bl 08I P SLEAd FRAWP and a

fumar at e- I S ere these copolyners having one or nore kinds of the
net al ch%%§§|é?g%ﬁ?%ﬁgaé%ngfﬁﬂﬁ'a§§$ © éﬁg%s?hSSc*ﬂV%ﬁ??bﬁginvolves: an
anti f ouldidnPaknt f WdRa&hal Achehiezat d e hah thecant ifaulhdg PRLGL filmis
prepared by using 'the antifouling paint of this invention; furthernore this
i nvent i @l sovinégespramiube@igedaicsiet paeens): UBRIAI NoQn 041 €®BE8¢t. Wit h
wat er, characterized in that the surface of the hull plate of a 7 shi p,
where the surface is to be subnmerged in or in contact wwth sea-water in use

or the surface of a structure(s), ere the surface is to be imersed in or
in contact %?V%ﬁteﬁ,i%??hggEAQ¥{hﬁ?n§u6£lﬁ°9Y?ﬁF&quﬁs i nvention; in

201 L1 om0t 8- KEI | QpLRYSlates o, TELRGE L9% A (RN 100 AusE(ace of 2

subner ged struct from i ng, characteriz

conpri sgset hersber oft RRP! Wang dhgeantdd A i 8dcpaiantchbi Ak iidivention to
the surface of the hull plate of a ship, where the surface is to be

subner gethmalyr tihe obhéadvawittdyssaodattdre wheapesed \as satlhmerd aa s he
surface of a structure(s), where the surface is to be subnerged in or in
cont act YFTRTHIRES PRYiCuEEM kN sagh suadh fbr ntBe sentGPouULREG Pt fil m on
their syrf - BEST. EMBODI NENT OF THE | NVENTI ON (1) Antifouling Paint The
mﬂifodﬂ¥§§ggi%;3?@;?988&%@?ﬂfs f et opere . In order to

synthesize such conventional copolymers, it is required
to copolymerize a monomer containing an organosilyl ester
group and a monomer containing a metal carboxylate group
in a hydrophilic solvent, such as an alcohol, etc.. In such
a hydrophilic solvent, the organocsilyl ester is easily
hydrolysed by reacting with water, which causes such a
problem as follows: for example, if varnish containing the
copolymer (s) thgs obtained is preserved for long time,
then the water resistance of the paint films prepared from
such varnish becomes poor and the erosion rate of the paint

films becomes too high.

This invention was completed through the observation

as described above.



conprises a specific organosilyl-ester-group-containing polynmer gnfl #j| 223
speci fi c netal - caboxyl at e- gr oup-cont ai ni ng pol yner. That specific o
or ganosi | yl - est er- group-cont ai ni ng pol ynmer conprises: (A an

or ganosi |l yl - est er- group-cont ai ni ng polynmer having at | east one kind of an
triorganosilyl ester group in each of the polyner nol ecul es, where the
triorganosilyl ester group is represented by the geperal farmula. (1l): 8 '
~1 - ~~. 7(~-An Rbg ert of3 tikes e} AVER CURER 6T At é”i‘i‘jl,geRﬁf‘tﬁz‘%;‘hﬁl% are

groups each independently elrt&ct d fromthe o] C | St of, .{ he al kyl
gr oups, pc"y‘c‘P‘baY"EﬁIChngo%s?gﬁ Y&P%ugg_egr? Vaérltétl §§F 3?%{ Séﬂgvi ng a carbon
number of 3,1 q48 3L ¢ gngh%r&aihnfoﬁiiﬁlgffgfd'ierﬂ@ £k omeachy ohBer . The
antifouling paint involved in this invéntion can each conprise a single

ki nd of Jesorganasy |yhsest graigioupitentaiapeigt pelsyrmerd ontwb or nore ki nds
of the organosilyl-ester-group-containing polyners. The
triorganosteyrrestiggt gneegp tehi-Rg tASIY e Cho 2h @ 1REET PR 1hi s i nventi on
can be a_ polynmer (hereinafter, denoted as .Pol yner. f. one .mre, ki nds
of or gan%%ﬁ“éﬁéfor%]n%’?re?r(’?)eI(%r%?%a??@?,rld)ernoaf%%lgé”%blnﬁe?ggx)lqﬁéc ing an
triorganosilyl _ester ichs1$ e esent ed vt hesher puka ddl o and a
copol ymetr ?Fe?g?lntgﬁtegg{,%n%\?eﬁgég%&%yrrer AB) olppon?a %rﬁgrmre ki nds of

t he abovg; geseridieds MBROWBIe A>a8 nanePrwit®h e ulsiedrsi wf searyatteped nononer
(s) 9 ~1 JILL ~ '~ (hereinafter, denoted as Mononer B) which can be
copol ynerized with the Mononer A. The triorganosilyl-ester-group-containing
pol ymer can conprise Polynmer A and Copol ymer, AB at need. The al kyl group
represent ed AYORRETRORIERE Prf el of RUER YO chf 5 PTPHEEF, Bt anched or

cyclic al kyl. gro havi_ng .a carbon, nupbe f o BeTentl f i cal
exanpl es? lt%eugfﬂgl pﬁ‘r%‘utp Ea% %mn%‘rlc?ggﬁ{aﬁ?- ?ob’;?ln,t %%%%ﬁa%h&étfr&k
t-butyl, o%y%%ﬁ%%, mee EEBY B ad @Wodn podsst 8ar Mk 806 e L keof

a submerged structure(s) in or in contact with water such

as sea-water.

Further object of this invention is to provide
antifouling paint by using of which such antifouling paint
films which can prevent the attachment of fouling matters
such as marine organisms to the surface(s) of a
structure (s) are submerged in or in contact with water such

as sea-water can be formed.

Still further object of this invention is to provide
a submerged structure (s) used in or in contact with water
such as sea-water, having an antifouling paint film(s)
formed by using the antifouling paint of this invention

on its surface (s)

Yet still further object of this invention is to
provide a method for preventing the attachment of fouling

5



The aryl group represented by Rl, Rz or R3 in the formula (1) can{b¢ #f. 7503
unsubstituted aryl group or any of the aryl groups substituted by one or
nore kinds of group (s) , such as al kyl, al koxy, hal ogen atom etc. and
some of typical exanples of these aryl groups are phenyl, tolyl, xylyl,
ethylphenyl i sopropyl phenyl, nethoxyphenyl phenoxyphenyl, chl or ophenyl
and nap and the |ike. The ar al k rou repr sent ed b RlL, R2 or R3 in
t he forrﬂ]%l% EEEF @é{‘ﬁ:kbea%nmaﬁsllﬁ‘r?st‘?:f%FEg 1% gFOLﬁi“b? Ry Sdf the aral kyl
ar oups siBshLLYLed B ane predmE ek pds xpfwagf;gypéﬁk%%m phkul, alkoxy,
hal ogen ato d sone o typi cal exanples of the aral kyl groups are
benzyl, 2- phenylethyl, 1- phenyl et hyl , net hyl benzyl, phenoxybenzyl,
chlorobenzyl and the like. Fromthe vieM/point of water resistance of the
pai nt 1PISELOSUREL G¥' +BEf IINVENT JONhe car bon nunber of each of the three
groups RL , RZ and R3 is preferably not less than 3, nore preferably 3-18.
Exanpl es of the Mononmer A which are to be used in this invention can be
(neth)acrqu;es |tacogates and fumarates and the |like, where

t hese unsaturéted esgers eachnﬁgvﬁﬁﬁga triorganosilyl ester group

represend gdi byulifed opAuhe (hichFashpmlscyl e of these (meth) acryl ates,
mal eates, itaconates and funarates may have one or two of the
tr|organOBiI¢hee$henngreumsymhep®Esented by the formula (1). In the case
that their nolecule has one triorganosilyl. ester group, it is preferred
that t he?BERBP Sdabox§ P tGLoE:OUP - GAYLL Hasl baeRodstes ¥ #i B vHioid or'n an ester

group an in this se.the alcoho] residue in the |atter ester group, if
any, can B&sShny Iﬁﬁqgh%ﬂ agkﬁp' §9a5§ﬁﬂdgﬁky?Sﬁ?&hﬁ%ro%PyFn-%

ar al kyl Fovas ‘%%ﬁ? 'hE%eéMh e §Acho tﬁ$Q§P}SEgﬁ§§£9YgEge%ﬁé¥bSOne

nunber o are descri ed as the exa
of typi cgkoaparmel ese Pt ekl M OPRI tAecajérb@rémetfmxa@uylaat @s,. i ncluding

tri-n-propylsilyl (neth)acrylate, tri-i-propylsilyl (neth)acrylate

tri-n-butylsilyl (nmeth}acrylate, tri-i-butylsilyl (neth)acryl ate,

tri-sec-butylsilyl (nmeth)acrylate, triphenylsilyl (nmeth)acryl ate,

tricyclohexyls.i.lyl (neth)acrylate, tribenzylsilyl (meth)acryl ate,

tri-2-ethyl hexylsilyl (neth)acryl te, di-i-propyl-n-butylsilyl

(neth)acrylate di -i-propyl - Eg | silyl (meth)acrylate, - 11 J~t~_
, h-butyl.-diphenyl si. IyI th) acrylate, t-butyl-di phenylsilyl

{néth)acrylate | auryl - dlphenylﬂllyl (meth)acryl ate, stearyl -di phenyl silyl

ggfégzgcrylate and t?ﬁ tjlga naéfales #iﬁa udi ng bIS(trI-I(pi9fy|Sl|y|)
|
RS

wherein in the formula (1) R', R®* and R® are groups each
independently selected from the group consisting of the
alkyl groups, cycloalkyl groups, aryl groups and aralkyl
groups having a carbon number of 3 - 18 and are the same
or different from each other,

and
(B) one or more kinds of
metal-carboxylate-group-containing polymers having at
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bis(tri-n-butylsilyl) maleate, bis(t-butyl-diphenylsilyl) nmaleate, 1 Riis

PN

tri-i-propylsilyl nmethyl maleate, tri-i-propylsilyl n-butyl mal eate,

tri-i-propylsilyl pentyl maleate, tri-n-butylsilyl lauryl naleate and
tri-n-butylsilyl stearyl maleate and the |ike, itaconates, including
bis(tri-i-propylsilyl) itaconate, bis(tri-n- butyIsinI) i taconat e,

itaconate, tri-i-propylsilyl nmeth i taconat e,

bi s(t-butyl -di phen IS|IyI I
tri-i- pr?f % ﬁ( |at %%%&a?PP’ﬁylﬁr%%ﬁ%?PQI l‘@e‘ﬁ%?% ?fakbhat e,
Lri-n- bubghsidy é/I I@yéxu AR C PR ALl 0E YL adlilly P BB S ol EAgEnAt ©

and the unmar at es,’ i ncludi ng |-propy %]

bis(tri- Iibel@:lﬁeyééhl:béld) H}kln@]hét gertazseﬁi b@'fr}ﬁ'u'ldi phenyl Sllyl) fumarate,
tri-i-propylsilyl methyl fumarate, tri-i-propylsilyl n-butyl funarate,
tri-i-propyl si IyCOQeIYHPI fumarate, tri-n-butyPsilyl lauryl fumarate and

tri-n-butyl si IY\P stearyl fumarate and the |ike. Mononmer B to be
copol yne?’“{‘zeeﬁe t hiNbREMEPTAY L2 afg) of %@m%a%ﬁéﬁeﬁ%tfb@moﬁbeto

Mo I d t : d f.t I
o es 3 SRR RE <SRG BTG Rer At LR PRV R Fiih SR ampeni /P! o2
(et ) acrad 24 ere g ke (51 b) gl 3k e g@o%tyl (methyacrylate, i-butyl

(nmeth)acrylate, t-buty ~~~fv . , (nmeth)acryl ate, 2-ethyl~hexyl
(meth)acrylate, | auryl (rret h) acryl at e, st earyl (meth)acryl ate, phenyl
(meth)acryl ate, benzyl (meth)acrylate, cyclohexyl (neth)acrylate,

2- hydr oxyet By &( P&t %léifﬁldateélb hypanoxputtpie (amt hf aorlyireg gpaint of
2- met hoxy t hyl met h%‘acr ylate, 2-et hoxﬁmet hyl (nmeth)acryl ate,
4- et hox %&ﬂ'ﬁ Tyl 5OE, %%’PI’I?P Milnoet By - Bhst4H a%??Fé‘tlélleﬂﬁI

?ILFLQI'SIBC“P?I%W A S R T e

di -t - but yheregeatie, disé2setihy Ilef(yl(%eml %aiﬁylgtleawdﬁoﬂ%g%e di - stearyl
nmal eate, diphenyl naleate, dibenzyl maleate, dicyclohexyl” maleate and

bi s( 2- netnmkqethylcppmlyemEe andl t hembirke.e 1d@cobgimes;s | nehedieng it g@et hy|

i taconate, diethyl |taconate di -n-butyl itaconate, di-i-butyl itaconate,
di-t- but)ﬂOP?éEB‘ﬁeﬁse <'JI:IVIJSIGQ %@ﬁy@ﬁé&?ﬁi K%aééngﬁethél Fadoplganasonatle,

di - stearyé %aconate nat e, CIi)enzyl i taconate, dicycl ohexyl
i t aconat & and- bPg (E ﬁétkh aPPYEonats and the |ike and funarates,

i ncl udi ngqulmaugfrugqr@éeerrgaegpw fdﬁ'IPéﬁEbl £ (Ehgt gﬂwfémgtngra 3

di-i-butyl fumarate, di-t-butyl funmarate yl hex

di | auryl dtuinmahate irdrest eanyl fupar at e, di phenyl fumarat e, di benzyl f unar at e,
di cycl ohexyl fumarate and bi s(2-net hoxyethyl) fumarate and the |like and in
addi ti on, M@t hér cRhAxY ypEe eoTRRr S onitrcl it agpeilnyle acetabe, least

i -butylvi 1){ t her. tyr en vi nyl tol uene, (met h;‘acr ylonitrile, vinyl
pr opi onat® &n lPFIe |I?e ymer gejgeted frogpehe group consisting

or ganosi | -0 tai-nin 0 rs to be us in this invention

can each‘%% @%%gﬁheggﬁghzg%fa%?%gng 5%H$ d%fSOngéiéiiof t he above

descri bednMaarRr- 1961 PiheaaPal yaenRs 25 RY f%fm eBgaoklaﬂﬁIePE t H §eqlove
e above desc

descri bed Mononmer A and at | east one kind of ri bed Mononer

For thesetlpebynerdral yaass convenyi omad [ox krﬂ@wa palyd@r b Zatihen hdit &1 at ors
can be used. The netal - caboxyl at e-group-containing polyner to be used in
this i nve‘FI%FBF?xIYdsatae nereurc atpasylidtes g@loopewhi ch is represented by the
gener al fo COO M X (2) wherein in the formula, Mis a netal
sel ected ?‘ %rb’aﬁe@&ﬁs‘?%ﬁ Yodfe&r: zn, Ca and My, and X is an

or gani ¢ an antlfoullng paint film, characterized in that the
antifouling paint film is prepared by using the
antifouling paint of this invention;
furthermore this invention involves:
a submerged structure (s) used in or in contact with water,
characterized in that the surface of the hull plate of a

7



acid residue or a hydroxy group. Preffered netal in the netal cafgoxﬁtaﬁg:
group represented by the fornula (2) is Cu or Zn. The organic acid Yesidue
in the netal carboxylate group neans a residue group formed by renoving a
hydrogen atom from an organic acid. Sonme of typical exanples of the organic
acid residues are aliphaticcarboxyl acid residues, aromatic carboxyl acid
resi dues alic%ﬁlic car boxyl_ acid resigues nd the l.ike and annn%_them

al i phat i tPERrbBREF REPE PESITRRS Lt EpPEf BPHPRGIILE 1n.0F 3P Ccoplache

metal -c vyl at e- - cQnt ai ni Lyner e _used J LS. Lnyention can
be a po?%%gé' %ﬁ}é?%gggeﬁ?lég%gfgg ggeP%FVﬁéfb%sogfgoﬁgﬂaégkgfgqfﬁnﬁs of

net al - caghexy ate- GrotPagent ai fbNBecNPRRIBRISId (NEr&k Nah t @6 n cdenotat 1aS
Mononer C) having a netal carboxylate group which is represented by the
formul a ¢2fkeor, a sopbkyaert i(fhew i ngf pearintdehbdl edods tGaponl ymeen€Rorof one or
nore kinds of the above described Mnoner C and one or nore kinds of a

vi nyl - t ypBd afshidme? ¢ hételi haf PEpntd&ibt Byvas VesHioner D) whi ch can be

copol ynmer.i ith-Mononmer. C._or the |like, The

net al - ca o@%%a%é gF StpEESHET R R paolsyurr%]rgaf:ﬁt Rifs 3 YRR Hhy conpri se

Pol ymer Grand (Gopol ¥ers LIh at oNe8%g Exanpl g8 t@fr theq MpROW®I4C Mhich are to
be used in this invention can be (neth)acryl ates, nal eates, itaconates and
f umar at emeaidbd heohpke sevhet ket Beee wWiSakppatadest kes aeachf daving a net al
car boxyl.-ate group which is represented by the fornmula (2) . Each nol ecule
of thesepéﬁé’t%)ogcﬁﬂ?%ﬁt esverd eamese thaceratfescandt f uhear huds mathave one
or two of _the netal carbox¥late group represented by the fornmula (2) . Sone

of typicRF &x&MiRs BReERe TS SHEr E®Car &Stk Be propPeRgEs (et®y atlyl at es,
zi nc_oct @%?alae § TR On At YL ahte LG Y R0 A8 JIBL AR LBl o Bl 10 o
pal mtate met h acrylate, zinc stearate‘?neéi)acryla €, zinc oleate
(et h) aceyl at st zhBeuRraptd henahertd the drfdbd~ isvo bAELARE Y a4e, zinc
benzoate (nmeth)acrylate, copper. . n-propionate (neth)acryl ates, copper
oct anoat é 1 wet hracopltad el voppewarersatiede setthyaceylcdt e, coppen pal nitate
(meth)acrylate, copper stearate (neth)acrylate, copper ol eate
(met h) ac PGP UEdpFeP npht RéAdt €N neRfY dcBEiacecopper benzoat e
(meth)acrylate, cal ciumn-propionate (neth)acryl ates, cal cium octanoate
(meth)acryl ate, cal cium napht henate (neth)acryl ate, nmagnesi um
oct anoat ggdwEt fas bt haier 6?9%%§'¥NYEN§§5 e (nmeth)acrylate, nmagnesium
stearate (neth)acrylate, nagnesium ol eate (neth)acrylate, nagnesium
napht henate (neth)acryl ate, copper hydroxi de (neth)acrylate, zinc hydroxide
(meth)acrylate, (nmeth)acrylate, magnesi um hydroxi de (neth)acrylate, cal cium
hydr oxi de ((Aet Mkt §patde rendPahatl i ke. Mononer D to be copol ymerized with
Mononmer Cis %%{ of noners whi ch do not. belong to Mononer C and can be

it

copol yneri zed i tH MbhSHer "€ RmynEy pinda L es@npFed ToFS MORERET IPRan be t he
sane ones, £rihed as b . of r. 1B,, Th ) B o
netal-cabox@iate-grguppcgﬁfg%%fﬁggggPyﬁéﬁgLt%SBSrU§EaD?R RT3 hUER ion can
each be %Qﬂay:agg dyapolapees i 2i Bonat aheast, ope1 kichd o&%ec%t}i)e@iﬁ%%“ bed
Mononer or by polynerizing at | east one kind of t'he above descri béd
Mononer @ahgmat .|l east one ki nd of the above descri bed Mononmer D or by
m xi ng Pol ymer C and Pol ynmer CD. For these polynerizations, conventionally
known 16 That specifip organosilyl-ester-group-containing

polymer comprises:

(A) an organosilyl-ester-group-containing polymer having

at least one kind of an triorganosilyl ester group in each

of the polymer molecules, where the triorganosilyl ester

group 1is represented by the general formula (1):



~1J~l _ a~~ii~ polymerization initiators can be used. A variety qf Wit oA
pol yneri zation techni ques, such as bul k polynerization, solution 1 JUL 2883
pol ymeri zati on, erul sion polynerization, etc. can be applied. The
antifouling paint involved in this invention essentially conprises the
above descri bed organosilyl-ester-group-containing polynmers) and the above
descri bed netal - car boxyl at e- gr oup-cont ai ni ng pol yners) and they can further
contain conventionally known conmponent ( s ) and/or reagent ( s ) which
have been use in conventional paint. For the antifouling paint, the totaled
content of the organosilyl-ester-group-containing polyners) and the

met al - car boxyl at e- group-contai ning polyners) in the antifouling paint can
be usually in the range of 1 - wei ght o, preferably in the range of 5 -
30 weight o on the base of the ﬁhole anount of the paint itself. A variety
ki nds of conventional antifoulinhg can besadded to be contajneq in the
antifoul i ng pai nt—ef(Q s nvelddi dn—asFA “Rnown addi tive cdhp 3ents) an/ or
reagents) at need. Since the anﬂifouling paint of this invention contains

t he organosilyl -ester-group-containing polyners) and
netal-caboxylate-group-containaﬁgspolyner(s), when used as paint filns in
wat er, the attachnments of orga ns that inhabit in that water to the
surface of the paint films can be prevented with the antifouling effect
based on these 17 pol ynmers; however, it may be required, in sonme cases,
that a further inprovenent in their antifouling activity by adding an
antifolding agents) to be contained in the antifouling paint of this

i nvention. The antifol ding agents which can be used for such an inprovenent
i ncl ude wh¥trde nvan aflye of oepuentionalgy, keownhanti faord i figoagentesand t hey
are roughly classified into inorgani c conpounds, netal-containing

or gani c. todpoendte antynerdetct edr fanirc tdonmmuady. cPhrs i sioiganicd ddmpounds
whi ch can_be_used as an antifolding agent (s) are, for exanple, _copper

conpounddT XY AcBEAURFE cUpY 6uS 2dxi e, 9 CopBEr BdWderd LuBFoBB St A te,
copper c te, _.coppe | fate an he Idke; zihc | fate, ,zi nc oxide,

ni ckel §€%P§P§ gﬁﬁﬁHﬁgké|§§5ﬁ&ﬂ éﬁﬁ%ég 8§d the%f?ﬁggg gengpﬁ-ﬁﬁﬁﬁajning
or gani ¢ €pnMpeuITds- Mt Clvean de-Hsed@s- an antifoul di ng agents) are, for
exanpl e, copper-containi ng organi c conpounds, nickel -containing organic
conpounds, zinc-containing organi c conpounds and the like; and naneb,
manseb, propineb. Some of typical exanples of the copper-containing organic
conpounds areleopPEL feY heranphéxdalitns o bvpped ekl phenvesEishorrae,
copper bis% tg¥lenedianing%rbiiédEQec | benzenesul f onat e), copper acetate,
copper nap FPEHEes 51 StPeht LM OrdOphERS! at e), copper pyrithione

andt he | jke . 90 ical I - I - t.aLnin ic 18
L o g T o o S0 o at 81 n BEa o srhor el ThSeas bamat e
and the kiikels Iofrec BE il £abs ex IRl asiob rt Be Aigicc 6RBRAIMIMY Or gani c
conpounds are zinc acetate, zinc carbamate, zinc dinethyldithiocarbamate,

zi nc pyr brRivoreess zi nc et hyl enebi st hi ocarbanmate and the |ike. The nonnet al

or gani ¢ conpounds whi ch can be used as an antifoul ding agents) are, for
exanpl e, N-trihal onet hyl t hi opht hal i m des, dithiocarbam c acids,

N-aryl mal ei nj,des, _3-(substituted-amno)-1, 3-thiazoli.dine-2, 4-di ones,

0 £t ocyano BanbnLa TR &b KaS SR Ebask URrahaR I e HOLRIRRI £2 of the
N-tri hal i | & m ry,ehlLo t by t: Eade,
N1 or odeent o et gl e opht nart o7 e AndPEna. P o mih SRR LERES, ol s
of the didichidicad g Bginds Al eobiélﬁéi@Etdﬁwlsém'ki?ﬁaﬁsb@@M'rﬁa(ﬂ&@iiiaﬂé,

anmoni um N- net hyl di t hi ocar bamat e, anmoni um et hyl enebi sdi t hi ocar banat e,

m | neb anmdndeerike. (Bere viafypircaldeaxanpbessofonlvendy ax y | @l e das are
N-(2,4,6-trichlorophenyl)nal ei mde, N-4-tolylnaleimde,

N- 3- chl ot dpHRFYR RAFEILY des S Nep4 bR yWhAEHY | ) srarepriefented by the

N-(ani || I}%Drhrr%?ﬂ‘la) ﬁl)elangugeé lc\:l-o&)Zdlgir%\(glryl(L@eeir%ggeafn,d éehreloualée'aslg
Copolymer AB) of one or more kinds of the above described

Monomer A and one or more kinds of vinyl-typed monomer (s)
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2043
1 ~JIJ~. ~~~3 Sonme of typical exanples of the 3-(substituted 1140t <

am ho) -1, 3-thi azol i di ne-2, 4-di ones are
3-benzyl i deneam no- 1, 3-t hi azol i di ne- 2, 4-di one,
3- (4- met hyl benzyl i deneam no) - 1, 3-t hi azol i di ne-2, 4-di on e,
3- (2- hydroxybenzyl i deneam no) - 1, 3-t hi azol i di ne- 2, 4-di 0 ne,
3-(4-din§gh¥lben Iidenganino -1,3-thiazo|idige- ,/4-di_one_and the |ike.
Some of tYpFEar3danpt e€ChrP e aft HedQmo Eonp QPR be
dithiocygﬁgggym@yazé@tQEquqﬂggtggﬁ%ﬁggiQZS-dithiocyanothiophene and the
| i ke. Some of "typical exanples of the triazines are
4-di met hyl t hi 0-4-t - butyl am no- 6-cycl opropyl am no-s-tri azine and the |iKke.
Sonme of othe typical exanples of the nonnetal organic conpounds are
2, 4,5, 6-t ethhae il wror gapinsial phi esitles; - N Nugi-wetriyd i Nindi phllgmophesyd ur ea,
4, 5-di chl oro-2-n-octyl -i sot hi azol i ne- 3- one,
N, N- di net PYPFRSSHHERYYER £t R DdFERIOINGTRY h§Bt Fito) R Af ani de,
tetramet hyl t hi uram sul fi de, 3-iodo-2-propynyl butyl carbanate,
2- (et hoxycar bonyl am no) benzi m dazol e,
2,3,5,6-tetragd of or4( ?&m sukiaddn P¥ai Giyney? dig0doneg hyl pagatol vl
sul fone, ‘phenyl (bi spyri di ne)bi smuth dichl ori de,
2- (4-t hi beohmyllbén2i oadakzel ®,1 itnie phenytboctwepey virde pe landal ks 1l gkeuR0 11
JUL ~~J3 Furthernore, a wide variety of different conponents or agents
ot her thaRAVERE anErEdE T myiepehtaf camr disso Isenadved YRl galconpaides in t he
anti f oul ai nt.jinyolved in this inventgon” These additives ﬁre for

e

exanpl e,égigé entasl,k{) cPadity 788 Frét T de, *tHEPY taﬁi"@rﬂﬁﬂ xi de and the
l'ike; colonarts;, S@¢Bu§§dﬂya§ycfbﬁe&ﬁgfhuf¥Qk&hﬁﬁ%é%?ﬂﬁ'i@ﬂﬂg?g gggnt whi ch

have commonly “been used”i n conventional  paint; “and asticiz I ncl udi ng
chl ori natedaparlafdmasshdi actyépht hal ates and tricresyl phosphates and the
i ke; UV absorbers including benzophenones, benzotriazols and the |ike;

antisettling agents, antiflooding agents, antiform ng agents and a variety

of other additives, including silanols, ob¥§ilgxane§,,alkoxysilanes and
the |ike; Hﬁﬁ%%?quﬁﬁﬂ%@ﬁ%ﬂ¥e?6§Q%dEM ro&i T ook tdkg Aoami ke | i ke;

rosi n-derivatives, i_ncludi rated rosins, nmalefic rosi obt ai ned
reacti ng(%sft:r‘?\s{1 y%iet F?nnéjlnesfl?gsgéﬁf r%%e?éf%r?rf?&?e&rr Sﬁyné’,g}&%/r?eﬂ’ ed
rosins agéolhs lduiss £ Metidle Sy S dﬁ%{&se_}&mégdbﬁg?féhg (&ﬂﬂ rosioat es,
zinc rosinates, copper rosinates and nagnesi um rosinates and products

obt ai nedabyafllry Ir eact korygf hetlhege s abmgorpoundsnangdomesor aRg tdwel | i ke.

The antifouling paint of this invention can be prepared by m xi ng the above
descri be8Xafgpardsi Y| Lbstr -gr vlpocoms ning poleynelr (siolvhe abovel .

descri bed t.al,- car boxyl at e- gr oyp-cont ai ni n ol yners) _and suitable
conponen?§%§?4% et ’mﬂf%ﬁpﬁggygéﬁﬁﬂn¥§'b@eggﬁPﬁgﬁgﬁn&ﬂ'the pai nt at need,
accor di ngpt.Q ndnt1dUwnishks qg@] 0 0 y; uging known
.wachinesgor mac ?ne?%é§,‘?%%?%8§gﬁ% ) g%%?a?%?%étg%dgg$§g$1%egggfés. (2)
Antifouling Paint Film Structure Used In O In Contact Wth Water, Method

For Preventing A Surface OF aA Subnerged Structures) From Fouling
The aralkyl group represented by R', R* or R® in the

formula (1) can be an unsubstituted aralkyl group or any
of the aralkyl groups substituted by one or more kinds of
group(s), such as alkyl, alkoxy, halogen atom, etc. and
some of typical examples of the aralkyl groups are benzyl,
2-phenylethyl, 1l-phenylethyl, methylbenzyl,
phenoxybenzyl, chlorobenzyl and the like.

From the view point of water resistance of the paint
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The antifouling paint filnms involved in this invention can be forngd ?ﬁﬂermq
applying the aritifouling paint involved in this invention to the ub f §ﬁ53
of i mrersion-typed structures) subnerged in or into water or sea-water by
usi ng known procedures or techniques, followed by drying. The above
described i mersion-typed structures can be a wde variety of structures

wh f tiall totally to b o] d i i t act
W th vedlet CiRen Heed e SRRt h (Pt ReSRulT SIATRs] OF CHEMAf ety ki nds
of shi pAif}eh ug rags@é%e%mﬂ d8e hbk®) chdwoys apdd ramesetably

excavations of natural resources, such as petroleum natural gas, etc. and
so on. Fprighe above described i mersion-typed structures, the surfaces to
which the antifouling paint of this invention is to be applied or on which
the antifouling paint filnms) of this invention is to be forned are those

which are to be subnerged.in or in contact with watey. Accordi ngly, the
structures G*3HPLeisnPdntien M Brle WL BB %E@dtpngﬁruﬁﬁdcdﬁ]t gg%/l% th

wat er i ng] t.hose - - J e re iLpg to

yi el d thleng%?ﬁtfloﬁrfi%éapé‘“’ient‘]‘?‘??ﬁ? ?Si’%]f"’h‘t%ug L TR RERAT SRRl ERRY L0
the hull ;pkat €8adh t2E: PPk HAMB LY 0Qhlehed nelddleinl £suthale Aee tlea de
subnerged in or in contact wwth sea-water in use. The thickness of these
anti f oul eaghpdiantifigl astirs onggampasiilydl ardteregrrugt etepFasthéevoriey t he
anot herfeature of this invention involve nethods faor preventing a surfaces)

of a subkBegé@ustElrt (F bs) ERESNTPIAGREE chbrBREER 286 1Y) 2pBYyAtF S he
antifbuliri aint of this,. . inyention to the surface of an

< rer i o PR R DEREPE A% N (otBADR T AIFY A0 G2 (e §Rc r

i mver sed ' i Wt - L i grappldsatjan of the
antifoulfkgag%ﬁ%?rggg%ﬁf%l?%vgﬁ?%gh%?%g%%éggu?%aég?ég Srineffand the |ike
can be agphireth 40 (that surfinasecabdl shavephiean isoBEQlel eid yotescri bed
with reference to the foll owi ng exanpl es: Exanpl es of the preparations,
Exanpl es tafi athganpmidnt e tand oConpar dtt vue pxafs wsedHerabfthe milhese

exanpl es, the units shown as parts) or %are thosel%t wei ght - base. (The
pr epar at CETRAENPI §¥PUR nt bt adfWashafuPpped af kAL tRer Fohet @F™ &7 ef | ux

condenser,, ti d, a. dr i_ng, f 1 y. . - duced
and heat g(ftﬁepét%£ég‘%9%r}gﬁln e?ﬂgﬁe%a %%grgggpﬁ?%r%ggﬁd%%tﬂhg{nﬁgo t he
liquid i rlattmérfé@@gragf@esﬁq §9latﬁy,0@aqpateaaﬁgrt9f &9 Qfkc§1 igwpsi 1yl
net hacryl ate, 67.5g of” nethyl nethacrylate, 15g of 23 171 ,1TUuL.
2- et hyl hexpd 1 @agl klvat graug D, 40 qazohh Siaodlk yi ontduplseawdst addedlkby
droppi ng over a period of time of 2hrs while

where each of these groups having a carbon number of 3 -

18, which are described as the examples of R', R? or R’.

Some of typical examples of the Monomer A can be
(meth)acrylates, including tri-n-propylsilyl
(meth)acrylate, tri-i-propylsilyl (meth)acrylate,
tri-n-butylsilyl (meth)acrylate, tri-i-butylsilyl
(meth)acrylate, tri-sec-butylsilyl (meth)acrylate,
triphenylsilyl (meth)acrylate, tricyclohexylsilyl
(meth)acrylate, tribenzylsilyl (meth)acrylate,
tri-2-ethylhexylsilyl (meth)acrylate,
di-i-propyl-n-butylsilyl (meth)acrylate,
di—i—propyl—n~léurylsily1 (meth)acrylate, . -
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the tenperature of the solution in the flask keeping at 80-90 C u-peleggq he::.-
at nosphere of nitrogen. After this dropping was conpleted, the reactiron was
allowed to continue at the sane tenperature by adding 0.2g of

azobi si sobutyronitrile every one hour three tines and after the reaction
was conpl eted, by adding 50g of xylene to the resulting mxture a solution
of an orLgannasi{ vk BTy 05 PUP1COH A | A AR ymer (Varni sh A-1) was

obt ai ned. The varnish t'hus obtai ned was a“sol ution having a viscosity at 25
C of 28@cpsytp0-A%pdfernpny ol gtli | @nemahl ecry(IHtee preparati on exanple 2) Into
a flask equi pged‘with a thernoneter, a reflux condenser, a stirrer and a

dr oppi ng Fumer diobgmfl sy legde Wetehi acrodice’dl: and heated up to 80-90 C

under the atnosphere of nitrogen, and then to the liquid in.this flask a

i xed ST DRI oM AGsT Yy BR R Ae st FerRit T hhd i at e, 37, g of
met hyl at e, 21 thyl : d f

azobi si sﬁ%?%?é%i’t%q%mv%ghgdyﬁ E?/)%grgpﬁlﬁ@%%gﬁque%%ge%ftet'i me of 2hrs
whil e the & epperat uhec @i stihg150lmi1eatien the flask keeping at 80-90 C under
t he atnosphere of nitrogen. After this dropping was conpleted, the reaction
was al | dwes (tebadnl ndiephentylles shyk) t eveperat @ e thyi -addp ngr@.12g lof 1

azobi si sobutyronitrile every one hour .three tinmes and after the reaction

was conplethdl BRIRREFfg 504 of RyPeNE Stid Y helr &3t n§2hfRCFe a sol ution

of an organosilyl e 1 oup-.cont aj.ni polyrer_ (\Var pi -2) Was

obt ai ned‘grizll"p}/mﬁ?gi Var :isll:j?oﬁrhtu ioB‘t a]ﬁ%gaetc méchesnolk&\?%g%%E& ilng a

Vi sCOSi t¥58Ly35 nfa 16 a 2205R8, 49 970 8L HAWOLY | eshBELEFL hdD8aRkERAIAL I ON

exanmple 3) Into a flask equipped with a thernoneter, a reflux condenser, a

stirrer and aidteqgppitwcdnanels ,10Gg-bhdipend iveferi Atir-gdusedl and yhidat ed up

to 80-90 C under the atnosphere of nitrogen and then to the liquid in this

fl ask a hireensdlait i bhsdomiaimi hgta3giofy ) batmadiphenyl silyl acryl ate,

37.5g of methyl nethacrylate,_ 67.5g of 2-nethoxyethyl net hacr)il ate fmd 0. 4g
[

of azobi Bi-&dbutiM vt £ PiiPAvRR¥YEd YHY diGsRhabFer hpdriloP BPPYiMe of+ 2h
while th er f. th | Wt i i Lhe fl Kk [ 90 C under
t he at mﬁsuﬁg&g oﬁ%%??%gtgd. (:JkA??erH k}h%lrbséﬁélr %gg?’%g%m&ugg%ppgta:%?ﬁfgﬁg ‘reaction
was al | oped -tio [wedbiNee 131 thensaie itriPsnatur,e thyi addbRg (. 491 of

azobi si sobutyronitrile every one hour three tines and after the reaction
was conpleted;l by sacohage58gdof riyirertmut plehd vleswednglm st raa el uti on
of an organosilyl_ester group-containing copolyner (Varnish A-3) was

obt ai nedanthd Rar hit kg o borarsd® hasiBCdoditidn having a viscosity at 25

C of 350¢ps, , 49. 8% of | atil tt Th i mple 4) Int
2 11 ask B Wt i PROSCHO Bt o OATP el b b BASEr DAL Lh PF P and &

dr oppi ng £fpnel  £00g ;0f ( Xy gpea 9 Of sR-1RMitanel, weisg d nt roduced and
heat ed ugfuto 100-11010 (an;d%tﬁgn, ur%ﬁgr ?Eg ag}rjrlo)gphetpe (?f nitrogen, to the

Cliquid i ggihis-flaslkiaimxednsehytli ohugantaian ngr 25i7¢ afpateyliyd acid,
57.8g of ethyl acrylate, 16.5g of nethyl 25 1 ~ ~mL nethacrylate and 3g
of azobi si-dobuy yr fninanid tee wat raddede bypedepgivng peetvd pernadasle time of
4hr . After this dropping. was conpleted, the tenperature was_ngi_ntained at
110 C f ot Bori nPihy ey t ol BHe Ylonk €RE TR & RNE | BEK -2 %YL Sdluth on
cont ai ni ng 20 f xylene, 10g of_.n-butanol and 0.5g of

azobi si sd%iﬁ?/gggi tfl’l aer%\%% ggﬁlecf’l’b?/ Ig%gﬁpi ng over a period of tinme of I|h.
After this dropping was conpl eted, the tenperature was maintained at 110 C
for 2hr. After the dropping funnel was replaced by a decantor, to the
content of thefdmsck B8t20 W coppary i PPEeBAWE, t2ogoabmeapht heni amaci d and
50g of deionized water was added and the reaction was conpleted at 100 C .
and t hen &@f menowiens twieiphopgiconiat abe domonduz ddohpmeie & eadi opnamE wat er

fromthe resulting mxture, a solution of a netal_ carboxyl ate-contai ning
copol ynerCPRAMHIST 299 Wasorthe nanomss vai nfeR t9RRe oBfaitfd®: Yas a

sol ution having & visGsi Wo2hn?3 § 2Le8RERY:) 50:39 HefOnYLALI G grat ter
methyl (meth)acrylate, ethyl (meth)acrylate, n-butyl
(meth)acrylate, i-butyl (meth)acrylate, t-butyl
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(The preparation exanple 5) Into a flask equipped with a ther rmrret‘\eﬂ,J‘éL 2843
refl ux condenser, a stirrer and a droppi ng funnel 50g of butyl acetate and
50g of butanol were introduced and heated up to 100-110 C and then to the
liquid in this flask, under the atnosphere of nitrogen, a m xed sol ution
containing 10.8g of acrylic acid, 64.2g of ethyl acrylate, 75g of nethyl

met hacr yl(ake ange g1 at eazobi st FOhY I gl WaSs;- b ing over a
period of tinme of %h .eifter th?s tglré{)}ggi &gb&gs) congggt‘?%d,yltcﬂsegggnperature
was nai ntaietdd atrglete f ostéhrgnd tohenhl actha conf epheinyy it he flask a nixed
26 11, tgb "' ~~~~ solution containing 30g of butyl acetate and 0.5g
of ~ azobi'BeSIHRASFBhPLS | P 9REYAddate By) desppiate oveya lpdrdxgl of time of

| h. After , confent .of the flask 12g of zinc oxide, 20g of
but anol éﬁgl?%)sagég}/&\%gteér rgmhgyga&é‘é’ea%ygyli A FRYLEFE r eaction at 120 C

for 10h, ga % OBuek, 1a I t ecqnt.al 0] | ymer (Varni sh
B-2) was ot};tgg% ned? Thfg vaﬁ%?ﬁ)t‘éﬁu )(;%%gf ngdg%a@%%ggﬁ(&?{)ygln havi ng a

Vi scosi t y et 195 Crpll a420c 55 e BRoXYonad t PNV it ea 8B @l ( Conpar ati ve
Exanpl e of the preparation 1) Into a flask equipped with a thernoneter, a
reflux c8nd&fdeexyRusily r ére bhdag nrloppe ngdfinmetety 68gicfoetyhehe and 45g of

propyl en l.ycol nmethyl ether were introduced and heated up to 100-110 C
and then?"%n%@ra?ﬁgrlé'ttr?osa&fgrdel%?hmllar“b’g‘é‘h‘?tbdlt Hene tlylipe rivd athe safiflask a

m xed so j nt i A 67.5 tr.butylsilyl .methacryl ate, 45g of

net hyl rr%ﬁ?ag?y}lgé;f e‘?h%g&o‘?g‘z-%’i‘%%ﬁéxnﬁ %T?,Fé[}’& WA EF2 5 gt Ui

acryl at emand s83ge pf dti-butmj%}pgrggtl@pg@, \A@@@qu)qg:)by fLQRRi{Ng over a period
r

of time of 3h. After this oppi ng was conpleted,” a mxed sol ution

cont ai ni Ag -k -Syuoy 1t mblted t periocs dnates lonTh &5¢ 10f eyl @aeewasg jadded, by

dr oppi ng gxszler a period of time of 2h and then, after agitating the content
in the flME€FCT 2R By Sl hgnadgasfe xyd bpeeaydomal@at of, dri bergandsi | vyl
ester gr / I rboxyl.at e group-contai ni ng copol yner (Varnish C 1) was
obt ai ned&g@tﬁgf magﬁyt Xlu%h%’rﬁ%’gi wgﬁ%%eaaw ?Ftli% 2hREtHP Y SFBESdi ty at 25
C of 380gRYefHilk 1%al ANV AL | 7 A Tuad o SidcinsT "
(Exanpl es 1-8, Conparative Exar'rp?ets@él%r%tﬁé’uslirhcgl\l/g%r?lgsl?lﬂel,thxiz, A- 3,
B-1, B-2iardtdhdterepdreathyn Examest ©f Hhe prgpayatiien Jdsp, oL Conparative
Exanpl e of the preparation 1, some exanples of antifouling paint of this

i nvent i of Tarid- Rt Bxadslac @fa tenpaiatt vieuapii fiold dagapai,nt were prepared by
m Xxi ng, g(t% t@ﬁ reégz tive ratios, the conponents shown in Tables 1 and 2.
Tabl e 1 Cofpohent %‘&’%’do’rrpéFaFiO\?@Eé@npﬁéi@mabswmmate,

ol ymer A- §2520154035Sql ut | - 2252Q0151035A- 31035B-1101520535B- 210151515C 135
Pi gment ( a) 40404%3%252%%%13%2%5%40%( BBY 5585 V25922852807 Y} 222222222222

~ (&)~ 31tIc@3aB88338333331 dRbkS12 i ¢ t
Conmponent Exanpl eConpar at i veExangI ellZS%%%Eglfsfgle(% her (f) 2Resi ns(g) 2Pl asti ctz

_ers(1) 11biEl(2 ynet ploxbidiOngani £f 4 »333Raagent $GM 33%3333(OF 33E1EDL sper sant
*(C~111111111111180Iventsgr)13131313131010241313555(s) ~~~~~~ ~6888 Not es of
13b|es]ﬁﬁﬁ&§ﬁ1§8dlmet ylfumarate,diethylfumarate,di~n—butyl

fumarate, di-i-butyl fumarate, di-t-butyl fumarate,
bis(2-ethylhexyl) fumarate, dilauryl fumarate,
di—stearylfumarate,diphenylfumarate,dibenzylfumarate,
dicyclohexyl fumarate and bis(2-methoxyethyl) fumarate
andtﬂm:1ikeandjj1addition,othervinyl—typed monomers,
including vinyl acetate, i-butylvinylether, styrene,

vinyl toluene, (meth)acrylonitrile, vinyl propionate and

the like,
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~ 1 JE~~ ~a~3 (a) cuporous oxide, (b) zinc oxide, (c) titaniun1diﬁ§ijﬁ (ﬁ%
red iron oxide, (e) talc, (f) rosin, (g) rosin-zinc salt, (h) Luthal h5?1
(i) tricresyl phosphate, (j) dioctyl phthalate, (k) chlorinated paraffin,
(1) tetrachl oroi sophthalonitrile, (m 3,4-dichlorophenyl-I,I-dinmethylurea
(n) 2-nercaptopyridi ne-Noxide-zinc salt, (0)

2- mer capt opy r gl N8 rNadd ST $OPREE SAl & o @Lédﬂ@g§ﬂXH§U§@IQM@ﬂEfEbsa|t

(q) Disperon #4300, (r) xylene, (s) butyl acetate (Erosion Test of the

pai nt fibashskdoiat ablie dmunehavbng cardi agehebeofol3d81immda thei ght of 440mm
was nounted to a water bath and this drumrotated with a notor at need. To
this sysPehvadsichting @évileaahdoaecdoinhgofefinee aereceqdppetbsd as to
keep the tenperature of sea- er in the bath_ constant and pH control | er
s al SOMBHEodh | RF oPHor AP HAMREARH Tohel bH. BF S & 48k Mol it e

const ant Each; ;saami ! i,.n [P I 29 1
1 JuL ~~§%§%%§ﬁgaratﬁie Ef%ﬁg%gghffﬁﬁ%%%M%Q%%gvgqﬁhglgé%g?éga%%ﬁgyfégid

pol yvi nylelicatiitse @l Bbeoméx 150x1nm) so as to obtain a paint filmhaving a
dry-base filmthickness of about 200 micrometers on its surface, followed
by drying at 40 C for one day. Furthernore, although the application of the
pai nt obtained_ in Conparative Exanple 5 was attenpted in the sanme way, this
coul d not be doNE HECARPPhEMGIrIEGE 196F ALY Pak APTIAd HekBRW™ 00 hi gh

and gel at.i : rred in this paint. The thus prepared test-plates

havi ng thgﬁggggg%?gggcﬁgjﬁﬁl?%Pﬁé’ﬁ%ﬁﬁa? PFxéﬁ“%%‘the rotatable drumin
such a way that the paint filns could be in contact wwth the sea-wat=er and
this test-plate-fixed drumwas rotated in the sea water at a rate of about
20 knots oveThkomng tpel + odbosfy Id e - gbdruipigc dht 8 indsig opol Renepaity Hil ns,
the tenperature of the sea-water was nmaintained at 25 C and its pH val ue
was kept Uge B igL 8hi:s any arHel asdea st el amsb paplladed drotipeshi sba- wat er
every one week. In this test, the thickness of the paint filns on the
respecti&@IﬁﬁﬁyﬁF§P€§4Mﬂyn€5§uﬂﬁﬁ%@ahsﬁﬁ§W¥#ﬁcﬁ§%60pe, the reductions
in thichness of each paint filmby its erosion were cal cul ated by the
difference between the filmthichness neasured at the initial stage and at
each tine . The-fobmM-h chness were neasureday three different points of
each paint filmfor each tinme and the averaged val ue of the erosion anpount
of each paint filmwas calculated. The results are listed in Table 3, where

t he erosion anount  of the.gaint filnms are expressed as the filmthichness
reducti on¥N5ere hBnth C&F tferguiponth)ls aometal selected from the

group consisting of Cu, Zn, Ca and Mg, and X is an organic

acid residue or a hydroxy group.

Preffered metal in the metal carboxylate group

represented by the formula (2) is Cu or Zn.

The organic acid residue in the metal carboxylate group
means a residue group formed by removing a hydrogen atom
from an organic acid. Some of typical examples of the
organic acid residues are aliphatic carboxyl acid residues,
aromatic carboxyl acid residues, alicyclic carboxyl acid
residues and the like and among them aliphatic carboxyl

acid residues are preferred.
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S ~i~~.. !'..l~u~a Table 3 Amount of erosion of paint fln(u/nonth} 4 npiesNd
er a nonthAft er 3 nonthsAft er 6 nonthsAft er 12 nonthsAft er 18 nont hsAft
er 24 nont hsExanpl e 13. 53. 844. 54. 84. 8Exanpl e 25. 15. 05. 34. 94. 74. 5Exanpl e

35. 85. 84. 94. 33. 93. 7Exanpl e 465. 55. 34. 43. 83. 2Exanpl e

54.54. 64. 84. 44. 34. 5Exanpl e 68. 28. 57. 56. 86. 26Exanpl e

75. 76. 265. 55. 85. 4Exanpl e 86. 66. 36. 46. 46. 66. 6Conpar ati ve Exanpl e
11.11.01. 31. 92. 22. 5Conpar ati ve Exanpl e 20. 20. 30. 30. 50. 81Conpar ati ve Exam | e

325. 314. 51@hk2.rdt 40 - 8Gapex gl hve -wedppe cbht di2:i 34. $o Upm8Dd. LOr aek
occurres in a paint C<Imafter 12 nont hsConparative Examle 5------

(Antifouseg Pertérifanteviastisin Fagh $anpl epol yiige pliaresbeditrd. i n
Exanpl es, 1-8_or, Conparative anplLes 1-4 was appli.ed.to the both sides of

t he surﬁ%%%OBFdaaFidgﬂf§8F§VE§yﬁg#rBHQM??N@EE 160¥550x2 so as to obtain
a paint filgs_havyi ;gﬁ§§] L I 4 S n@fn RO 5200 m croneters on
t he each surface.k%gxgégg%i e é%oégbkgthgg nggilon g ;the pai nt obtai ned
in Conpa(laéi¥eneragt ¢ Gee@dtdd N9 Pordaner besaussring ¥emeddgh viscosity

and gel ation. The thus prepared test-plates having the respective paint
filnms werarbomerlsde igrohe seachatier reprmadehordt hg the formula (2)
or a copolymer (hereinafter, denoted as Copolymer CD) of
one or more kinds of the above described Monomer C and one
or more kinds of a vinyl-typed monomer (hereinafter,

denoted as Monomer D) which can be copolymerized with

Monomer C; or the like.

The metal-caboxylate-group-containing polymer in this

invention may comprise Polymer C and Copolymer CD at need.

Examples of the Monomer C which are to be used in this
invention can be (meth)acrylates, maleates, itaconates
and fumarates and the like, where these unsaturated esters
each having a metal carboxylate group which is represented
by the formula (2). Each molecule of these (meth)acrylates,
maleates, itaconates and fumarates may have one or two of

the metal carboxylate group represented by the formula

(2).

Some of typical examples of the Monomer C are zinc
n-propionate (meth)acrylates, zinc octanoate
(meth)acrylate, zinc versatate (meth)acrylate, zinc
palmitate (meth)acrylate, zinc stearate (meth)acrylate,

zinc oleate (meth)acrylate, zinc naphthenate
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surface of the sea, off the coast of Owase city in Me prefecturel |1nJUhp2ﬁ{?9
and the fouling of the surface of the paint filmon each test-plate by the
attachnment of nmarine organi sns were exam ned over the period of 36 nonths .
The 31 1 ~JCL ~:~~~3 results are shown in Table 4. It was found that

there were no attachnents of seaweeds, barnacles, seruplas and so on to the

sur f aceq mft H hackeltatpd at es neoditlzvhtl thetelarhcpgildt ®pt abppedd n Exanpl es
1-8, but the attachments of those sea organi snms were observed for the
t est - pl at-axr pp epardd W nathhewachapaient Cbmgéne@CitraF@owpar ative Exarrpl es

1-4. Table 4 AntifoulingEffect After 3 nonths After ths After
nont hs M%‘é}?f\i‘ﬁrﬁi}rﬂ% AFPEPeIB RN AS 2 A% e(r‘“%hhﬁﬁtrﬁ(g{[é&%pl%oljper

L00000GA IR £ 20004005 AL 0000005105 40000KDR R . SEPOQUIEKeTD

1010501Qﬂ%ﬂ&é90@3333@tKM@th)acrylate, copper naphthenate
(meth)acrylate, copper benzoate (meth)acrylate, calcium
n-propionate (meth)acrylates, calcium octanocate
(meth)acrylate, calcium naphthenate (meth)acrylate,
magnesium octanoate .(meth)acrylate, magnesium versatate
(meth)acrylate, magnesium stearate (meth)acrylate,
magnesium oleate (meth)acrylate, magnesium naphthenate
(meth)acrylate, copper hydroxide (meth)acrylate, =zinc
hydroxide (meth)acrylate, (meth)acrylate, magnesium
hydroxide (meth)acrylate, calcium hydroxide

(meth)acrylate and the like.

Monomer D to be copolymerized with Monomer C is any
of monomers which do not belong to Monomer C and can be
copolymerized with Monomer C; and typical examples of

Monomer D can be the same ones described as those of Monomer

B.

The metal-caboxylate-group-containing polymers to be
used in this invéntion can each be obtained by polymerizing
at least one kind of the above described Monomer C or by
polymerizing at least one kind of the above described
Monomer C and at least one kind of the above described

Monomer D or by mixing Polymer C and Polymer CD.

For these polymerizations, conventionally known
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Exanpl e 2030~0100100100Conpar ati ve Exam | e 3000103050Conpar ati ve a hE?mw
40001030~0Conpar ati ve Exanple 5------ APPLI CATI ON FI ELD OF THE | NVENTPON-"*
According to this invention: excellent antifouling paint filnms exhibiting
such a preferable fil merosion property and superior antifouling activity
that can steadily be maintained for a very long period of time even from
the begipoighathep ussdl i d2iacdrsl cdi Pilused i ia Sear 4RSS apd having
out standi ng basic paint-filmproperties and ngh wat er -resi st ance can be
provi dedpoaptidhoit & 0gopaickic hyi §akly @udhiLh 1such pxasihent zamtiidoul i ng
paint filns can be formed, which can stably be preserved for |ong, can be
provi dedsodptictiureslygedisrpionn eontlactoni plolwaterigach as, seacvart er,

havi ng an an%%:ouling paint filns) formed by using the antifouling paint of
t hi s i nveft PPt&e8urface (s) , by using of which such antifouling

paint filnms which can easily prevent the attachment of marine organi sns,
such as barnacles and the like, to their surfaces) can be provided; and

met hods for prevantiithdT oayf pulimng {QvBieweRNti 4 hendtd achpent ief, marine
organi sms, such as barnacles and the like, to the surface (s) of the hul

of shi psessestrist lyesommet sed’ thre atbownecdetsantibedih sea-water can be
provided. What is clained is: 1. Antifouling paint which conprises: (A) one
or nore RFAGNTLbY §afsdiant IEsrerprvupl B dRTains Hgnesl(prerandatheg at

| east one.kind of an.organosj|lyl ester oup in each of the pol yner
nDIecure?PQM%Hé%?ﬁﬁl%éa;%ﬁﬁairﬁﬁégﬁ%giaﬁgdﬁﬁq%PFEﬁpéﬁﬁﬁihgby t he
ggneral beni&r () a3 they can further contain conventionally

known component (s) and/or reagent (s) which have been use

in conventional paint.

For the antifouling paint, the totaled content of the
organosilyl-ester-group-containing polymer(s) and the
metal-carboxylate-group-containing polymer(s) in the
antifouling paint can be usually in the range of 1 - 80
weight %, preferably in the range of 5 - 30 weight % on

(5]

the base of the whole amount of the paint itself.

A variety kinds of conventional antifouling can be
added to be contained in the antifouling paint of this
invention as a known additive component(s) an/or
reagent (s) at néed. Since the antifouling paint of this
invention contains the
organosilyl-ester-group-containing polymer (s) and
metal—qaboxylate—group—containing polymer(s), when used
as paint films in water, the attachments of organisms that
inhabit in that water to the surface of the paint films
can be prevented with the antifouling effect based on these

17



11~1~~1. :~~ Rl -~~~~1i -l~~~ 1~ R- whereinin the formula (1) Jj, 7#313
and R3 are groups each independently selected fromthe group consisting o6f"

t he al kyl groups, cycloal kyl groups, aryl groups and aral kyl groups having

a carbon nunber of 3 - 18 , and are the same or different fromeach other, _
and (B) one or nore kinds of netal-caboxyl at e-group-contai ning pol yners

havi ng aolgmstrsonbdkiarde vf ab mey de aardhokyédt eigrodpel tdaeaeh efhdthe

pol ymer nolecul es, where the netal carboxylate group is represented by the
gener al ¥ of Hit&e®)improwement 23 nuk&edith ant i euwlormul acE)viMy sbu net al

sel ecte th ro cqnsi sting of , Zn, Ca and , and X is an

or gani cd%%légwgesaﬁldg%ngrgfgqﬁi]d}%xﬁgﬁp&f%& 250 pREi FR F RYRES At dsP el ai med i n
aaim i .iherein dile EGAROSH vinest ahnalaupoont aining polymer is at |east
one kind of a polyner selected fromthe group consisting of

(met h)acryl at e-copol yners, nual eate-copol yners and 34 ~~tL .a ::: J

f umar at e- copol yners, where these copol yners having one or nore kinds of the
triorganosi I§he earbi fgrleling geats fwdul ¢hgepai bie assed af oedsiueClan m 1,
wherein t he_netal -car.box%}lﬁt e- %r,o -cont ai ni nrg polymer is at |east one kind
of a pol YHBFOYE™TR od 17 ORFEHR drchf{J)Ban‘rF‘s‘?%ﬂ §osfVeRt 4pnally known

. €~ | _ capol d Ly -
Furmar &t & Aoy neres TRER {RbEL ERSETbEL PRINTE sTE9TThErS R of the

f umar at e- copol yners; ere these copol yners

metal carhoxylatic Foupsunts Adhi L ewd g pahat pfxlg}amféaéaﬁqp%qr?&éi 'n

that the antifouling paint filmis prepared by Using the antiftouling paint
as cl ai neddi no@Qmgtra l, o®lgam @ ocom@BoaimdB8. 5. A submerged structure in or
in contact with water, characterized in that the surface of the hull of a
ship, where the surface is to be subnerged in or in contact with sea-water

in use or t ésuﬂl%(]::e of. a structurg, V\,Fer the surface is to be subnerged
in or in contact Wt ater COMPIHEANYEEH iSRP pAPn S Y R 8s2® ai med i n

Oaimd.afc ikgmRingd dgenpr@entiag {6 PmEoUbIRg. ChAAELELLped I that the

met hod conprises the step of applying the an uli pai n ctainmed in
daim 1, ifkaumihorcGhaions8 ¢oilbe swipee pbwiha hublipebua ship, which is
to be submerged in or in contact with sea-water when used as such or to the
surface bhigcsanatar ecEPprert cakbomadre antobpelr reupébnke findn ohet hei r

sur f ace. 3}5( cAe. A LARAR A CA3LAR A [ 2 A(L, LA Y. AR LA AT {F. Ay. Ay. A

y. Ah. AOUYEKR . ALDg APddak s, AZADNK oaider RSR¥<@1 sulfate and

R ASIS?. AY it Ay 8 330490 2N ket v c

The metal-containing organic compounds which can be
used as an antifoulding agent(s) are, for example,
copper-containing organic compounds, nickel-containing
organic compounds, zinc-containing organic compounds and
the like; and maneb, manseb, propineb. Some of typical
examples of the copper-containing organic compounds are
copper oxine complex salts, copper nonylphenolsulphonate,

copper

bis (ethylenediamine) -bis(dodecylbenzenesulfonate),
copper acetate, copper naphthate, copper
bis(pentachlorophenolate), copper pyrithione and the like.

Some of typical examples of the nickel-containing organic
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2003
ajca]calca]lc a]ca]ca]ca]ca]ca]ca]calcalc 11 JUL 8
a} c'<!a] c!a] c!a] ca} ca} ca} ca] cal ca] ca] ca] ca] ca] ca]cTa] ca] ca] ca] ca!l AZ2_G \-249k| w
r mhb] X

Ul ca} cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calcalca]calcalcaljcalcaVlc alk 11II"L"R"W"""#; #u###,

SHIO' ConfgduhhdsNade nickel acetate, ni

U ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]j ca] ca]] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca) ca] capdajethyldithiocarbamate and the like. Some of t pical

a] ca] ca] ca] cal #T+++++, ,,,,, i On0| 000211232 222221 333} xsnhc"Y

Ul ] ca] caFé‘zi]”b%WEa]%é]%]zéa]%a]@a}éapda]g:a]r@ﬂruc compounds are zinc

aJca] ca] ca cal cal.c c$a ca ca] cal ca].cal ca] cal ca] ca! 3444U5555566R6n999
O]C L V: fgi%tgy bﬁéf;z%ﬂ??cdlmethyldlt iocarbamate,

a1ca]ca]%ﬂ&b£%§§h%@' &a]g h a@%ﬂ§f@8§k€%¥%locarbamate and the
a] ca] ca] ca] ca]ca] caj calcalcaJcalc )
a] ca] ca] ad]ka] ca] ca! FGG' HI Hf HHHHH | bl 1 1 | INKTKaKKMV2NOO PPPPPST~TT} xr mhcY
U ]ca]ca]ca]ca]c"al] c"a] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! TTUUUVVVWVXRY: ZR[ X[ Y[ %
% KN """ aabddeeAeUf f Y %\M’ mhc”Y U] ] ca] ca] ca] ca] ca]c a] ca] ca] ca] ca]calcalc
a] ca] ca] ca] c f‘@a]rb%‘]'l‘,%? &] ST LS €§]‘ti%€]‘é:n 3] Uh&]cth can be used as

a] ca] ca] N3 gC%I\{D oo* gcq r r sllilssth Zt\tbt{t bv| w mhc”Y
" U]calc %] C‘]?r(l:a?ca]J l aEF afcalc ca'] 3]02}0 a] Taf BB €a] ca] ca] ca] ca] ca] c

aU] ¢ a] caj-aad Lrbh tahealinal €R) 6ak %M{Mﬁfsyyya/f?@hzggglr}gar] Wit Y
U ]ca]ca]ca]c, al ca]ca]ca]calca]calca .
a] ca] ca] ca]acxa)]bla]ada]ma]@@;]; cal ca]ca]cal calca]ca]calca]ca]calcal ] & _ux 2:;
+1?ztoj e cajc
a] ca] cla] @c[a] éa]léal]tceda] @@]L@@a]-cla,] taf btaked]ichi wal ealdcal cahes,
a] ca] ca] ca(]a gpgg cal)*2Q% 5zupkfa\W]ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca ca CQ%.}' 5']6] B ]’8 4] cfa%afea]e@a]%n%we sTc
a] ca] ca] ca] ca] ca] ca] ca] caI 511 0knz@" zupkfa\W]ca]ca] ca] caljcalcalc aUc
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca] ca] ca] ca]ca]ca]c
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10&10@6'?meQQ&MNﬂ%¥KQh1ocarbamoyl disulfide, ammonium

N-methyldithiocarbamate, ammonium

ethylenebisdithiocarbamate, milneb and the like.

Some of typical examples of the N-arylmaleimides are
N—(2,4,6—trichlorophenyl)maleimide, N-4-tolylmaleimide,
N-3-chlorophenylmaleimide,

N- (4-n-butylphenyl)maleimide,
N- (anilinophenol)maleimide, N-(2,3-xylyl)maleimide and

the like.
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€,

3-(2-hydroxybenzylideneamino) -1,3-thiazolidine-2,4-dio

ne,

3-(4-dimethylbenzylideneamino) -1,3-thiazolidine-2,4-di

one and the like.

Some of typical examples of the dithiocyano compounds
are dithiocyanomethane, dithiocyanoethane and
2,5-dithiocyanothiophene and the like. Some of typical
examples of the triazines are
4-dimethylthio-4-t-butylamino-6-cyclopropylamino-s-tri

azine and the like.

Some of othe typical examples of the nonmetal organic
compounds are 2,4,5,6-tetrachloroisophthalonitrile,
N,N-dimethyl-N'-dichlorophenylurea,
4,5-dichloro-2-n-octyl-isothiazoline-3-one,
N,N-dimethyl-N'-phenyl- (N-fluorodichloromethylthio) sul
famide, tetramethylthiuram sulfide,
3—iodo—2—propyn§lbutyl carbamate,

2- (methoxycarbonylamino)benzimidazole,
2,3,5,6—tetrachloro—4—(methylsulfonyl) pyridine,
diiodomethylparatolyl sulfone,

phenyl (bispyridine)bismuth dichloride,
2-(4-thiazolyl)benzimidazole, triphenylboronpyridine

and the like.
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66~ (@1025¥18agglng agent which have commonly been used in
conventional paint; and plasticizers, including
chlorinated paraffins, dioctylphthalates and tricresyl
phosphates and the like; UV absorbers including
benzophenones, benzotriazols and the like; antisettling
agents, antiflooding agents, antiforming agents and a
variety of other additives, including silanols,
polysiloxanes, alkoxysilanes and the like; rosins,
including tall rosin, gum rosin, wood rosin and the like;
rosin-derivatives, including hydrated rosins, maleic
rosins obtained reacting rosins with maleic anhydride,
formylated rosins, polymerized rosins and the like; metal
salts of rosins, including calcium rosinates, zinc
rosinates, copper rosinates and magnesium rosinates and
products obtained by the reaction of other metal compounds

and rosin and the like.

The antifouling paint of this invention can be
prepared by mixing the above described
organosilyl-ester-group-containing polymer(s), the
above described metal-carboxylate-group-containing
polymer (s) and suitable components or agents which are
added to be contained in the paint at need, according to
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KMo C 10E!dr;%§"¥ﬁith @Q@&",( M&@M;Q)Pre%gh%i@é% Surface Of aA

Submerged Structure(s) From Fouling

The antifouling paint films involved in this
invention can be formed by applying the antifouling paint
involved in this invention to the surfaces of
immersion-typed structure(s) submerged in or into water

or sea-water by using known procedures or techniques,

followed by drying.

The above described immersion-typed structures can
be a wide variety of structures whose surfaces are
partially or totally to be submerged in or in contact with
water when used as such, including the hull plate(s) of
a variety kinds of ships (including warships and the like),

buoys and frames for excavations of natural resources,

such as petroleum, natural gas, etc. and so on.

For the above described immersion-typed structures,
the surfaces to.which the antifouling paint of this
invention is to be applied or on which the antifouling
paint film(s) of this invention is to be formed are those

which are to be submerged in or in contact with water.

Accordingly, the structures of this invention which
are to be used in or in contact with water include those
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particularlyrestricted.Furthermore,lﬂuaanotherfeature
of this invention involve methods for preventing a
surface(s) of a submerged structure(s) from fouling
characterized by applying the antifouling paint of this

invention to the surface of an immersion-typed structure,

the surface of which is to be submerged or immersed in or

in contact with sea-water.

Prior to the application of the antifouling paint of this
invention to the surface, a primer and the like can be

applied to that surface.

This invention is more clearly described with
reference to the following examples: Examples of the
preparations, Examples of this invention and Comparative
examples thereof. In these examples, the units shown as

part(s) or % are those of weight-base.

(The preparatién example 1)

Into a flask equipped with a thermometer, a reflux
condenser, a stirrer and a dropping funnel 100g of xylene
were introduced and heated up to 80-90 °C under the
atmosphere of nitrogen and then to the liquid in this flask
a mixed solution containing 67.5g of tributylsilyl
methacrylate, 67.5g9 of methyl methacrylate, 159 of
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of nitrogen. After this

dropping was completed, the reaction was allowed to
continue at the same temperature by adding 0.2g of
azobisisobutyronitrile every one hour three times and
after the reaction was completed, by adding 50g of xylene
totheresultingndxtureeasolutioncﬂfanorganosilylester
group-containing copolymer (Varnish A-1) was obtained.
Thevarnishthusobtainedwaseasolutionhavingeaviscosity

at 25 C of 280cps, 50.3% of nonvolatile matter.

(The preparation example 2)

Into a flask equipped with a thermometer, a reflux
condenser, a stirrer and a dropping funnel 100g of xylene
were introduced and heated up to 80-90 °C under the
atmosphere of nitrogen and then to the liguid in this flask
a mixed solution containing 97.5g of tri-i-propylsilyl
methacrylate, 37.5g of methyl methacrylate, 15g of
2—methoxethylacrylateand0.4gcﬂfazobisisobutyronitrile
was added by dropping over a period of time of 2hrs while
the temperature of the solution in the flask keeping at
80-90 C under the atmosphere of nitrogen. After this
dropping was completed, the reaction was allowed to
continue at the same temperature by adding 0.2g of
azobisisobutyronitrile every one hour three times and
after the reaction was completed, by adding 50g of xylene
totheresultingndxtureaasolutionofen1organosily1ester
group-containing copolymer (Varnish A-2) was obtained.
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(The preparation example 3)

Into a flask equipped with a thermometer, a reflux
condenser, a stirrer and a dropping funnel 100g of xylene
were introduced and heated up to 80-90 C under the
atmosphere of nitrogen and then to the liquid in this flask
a mixed solution containing 45g of t—buthyldiphenylsilyl

o acrylate, 37.5g of methyl methacrylate, 67.5g of

| 2-methoxyethyl methacrylate and 0.4g of
azobisisobutyronitrile was added by dropping over a period
of time of 2h while the temperature of the solution in the
flask keeping at 80-90 ‘C under the atmosphere of nitrogen.
After this dropping was completed, the reaction was
allowed to continue at the same temperature by adding 0. 4g
of azobisisobutyronitrilé every one hour three times and
after the reaction was completed, by adding 50g of xylene
to the resulting mixture a solution of an organosilyl ester

o group-containing copolymer (Varnish A-3) was obtained.

- The varnish thus obtained was a solution having a viscosity

at 25 C of 350cps, 49.8% of nonvolatile matter.

(The preparatién example 4)

Into a flask equipped with a thermometer, a reflux
condenser, a stirrer and a dropping funnel 100g of xylene
and 20g of n-butanol were introduced and heated up to
100-110 °C and then, under the atmosphere of nitrogen, to
the liquid in this flask a mixed solution containing 25.7g
of acrylic acid, 57.8g of ethyl acrylate, 16.5g of methyl
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and the reaction was completed at 100 C and then by
removing the propionic acid produced by the reaction and

water from the resulting mixture, a solution of a metal

carboxylate-containing copolymer (Varnish B-1) was

obtained. The varnish thus obtained was a solution having

50.

a viscosity at 25 C of 185cps, 3% of nonvolatile

matter.

(The preparation example 5)

Into a flask equipped with a thermometer, a reflux

condenser, a stirrer and a dropping funnel 50g of butyl
acetate and 50g of butanol were introduced and heated up
to 100-110 C and then to the liquid in this flask, under
the atmosphere of nitrogen, a mixed solution containing

10.8g of acrylic acid, 64.2g of ethyl acrylate, 75g of
methyl methacrylate and 3g of azobisisobutyronitrile was
added by dropping over a period of time of 4h . After this
dropping was completed, the temperature was maintained at
110 C for 1h and then to the content in the flask a mixed
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of magnesium acrylate and 3g of t-butyl peroctanate was
K added by dropping over a period of time of 3h. After this
B dropping was completed, a mixed solution containing 1.5g
of t-butyl peroctanate and 15g of xylene was added by
dropping over a period of time of 2h and then, after
agitating the céntent in the flask for 2h, by adding 30g
of xylene a solution of an organosilyl ester group/metal
carboxylate group-containing copolymer (Varnish C-1) was
obtained. The varnish thus obtained was a solution having

a viscosity at 25 °C of 380cps, 50.1% of nonvolatile

matter.

27



pT8ehO N

" )10% & ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-) 10% & () JHT48H?3

)10% & ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-%Wy] =

pT4eh) 10% & ()-) 10% & () - ehO | |

12=)10% & ()-)+, -. 012k0Be) 10% & (12)-%;0%&' (1) -/géowgf&; (12)-/%;02/?&) (12)-/%;92/?&) (12)-/
109 & 0% & () -2356789nT3e) 10% & ()-) 109 & ()-).10% & ()-)10% & ()-)10%

1&' ()-)(12)%’%49‘24%’5%)‘e 0%229?()-@%: z"zé}’_’iog?g?‘é)“@ol-‘iiosya?é)()-) 109 & ()-) 10% & () -
hO usi rni - ~ - - -2 a -

] 2=IKLMOPQRoTS) 1008 87) 16558 - M 1dor &3 ) hodw a3y 1800 ) Sode & () - ) 10%

*& ()-) 10eeBafdRTAEKHPAES: of the preparation 1-5 or Comparative

]12=)10% & ()-)10% & ()-()109% & ()-()109% & ()-XYZ[\~_ pT8hO | ‘

1) 10% & E¥appdss &F(§hp1pneRarR) 1996ls €)pmel 0% ) e ¥ 10868 (I £»p1A%ng () - " acd
f hi pP4hQ . . . ‘

| )e 105/59 & (521 860PE (523 30dF gt 19BoRR AT 1988 BPAR: YADog RMPRIRIIFR: () -i kI my

=l 10% &' ). 1098 &' () - o4 R - i3

P IF s fg’iﬁ%ﬁ‘%%ﬁk‘&@%‘?ﬁ%@%ij ig%g §O 9;?%1;8?&%; 8?? Jigg ﬁ% ():)10%
*& () -) 198&R Q1)1 % &t (o, T84RYLS % Bolokr )ikDW £ L) 30%.& () -) 10%
*g' 8% 10%%‘68t-3§ 109% & 8&8)2{1!)%/}6?@ ()-%&thS) 1006 & ()-) 1098 & ()-) 109% & ()-)1
0% & ()-4ehO

]2th8 1006/&)10%&' ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-)10%
*& ()-*tT8ehO ]12=)10% & ()-)10% & ()-)10% & ()-)10% & ()-_?8ehO

12)10% &L} 1)L10% & ()-) 109 & ()-)10% & ()-)10% & ()-) 109 & ()- _?8ehO

12) 10%?&1%%%3%&' ()-)10% & ()-)10% & ()-)10% & ()-)10% & ()-9_?8ehO ehO
12=)10% & ()-)10% & ()-)10% & () - dD8ehO .
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Component Example Comparative Example
1 2 13 1|4 5 6 |7 181123 4 | 5
Polymer A-1 25 120 |15 40 | 35
Salution A-2 25 [ 20 [ 151 10 35
A-3 10 35
B-1 10 |15 | 20 5 35
B-2 101 15 |15 | 15
C-1 35
Pigment (@) 40 [40 140135 | 35 |35 35 35135135 {40 | 40
(b) ' 5§ | 56 |5 si1s5[s5]s
(c) 2 2 12 (2 2 21 2415{2121|2 2 2
(@ 2 2 1212 2 212 21212 2 2
(e) 3 13 1]13f{313 13[3|s5f3][3]3[3]s3
Table 2
Component Example Comparative Example
1 12 13145 |6 jT7]|8t1|2 |3 |4]¢5
Other ® 2
Resins (g 2
()
Plasticizers (1) 1 111 111 1
@ 111l
k) 1 1]
Organic m 3 3 3
Reagents (m) 3 3 3
() 3 _ 3 3 3
() 3 3
(p) 15
Dispersant (o 1 Ity j1frjv]ifjrf{r]1]1]1
Sclvents (r) 13 113113 (131310 [10{24}13]13 515
(s) 6 |6 8 | 818

Notes of Tables 1 and 2:
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a cooling device were equipped so as to keep the
temperature of sea-water in the bath constant and a pH

controller was also equipped in order to maintain the pH

of the sea-water at a constant value.

Each sample of the paint obtained in Examples 1-8 or
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film having a dry-base film thickness of about 200
micrometers on its surface, followed by drying at 40 C
for one day. Furthermore, although the application of the
paint obtained in Comparative Example 5 was attempted in
the same way, this could not be done because the viscosity

of this paint had become too high and gelation had occurred

in this paint.

The thus prepared test-plates having the respective
paint films were fixed on the rotatable drum in such a way
that the paint films could be in contact with the sea-water
and this test-plate-fixed drum was rotated in the sea water
at arate of about 20 knots over long periods of time. During
this test of the paint films, the temperature of the
sea-water was maintained at 25 ‘C and its pH value was kept
at 8.0-8.2; and the used sea-water was replaced by fresh
sea-water every one week. In this test, the thickness of
the paint films on the respective test-plates was measured
by using a microscope, the réductions in thichness of each
paint filmby its erosion were calculated by the difference
between the film-thichness measured at the initial stage
andau:eachtime;Thefilm—thichnessweren@asur@datthree
different points of each paint film for each time and the
averaged value of the erosion amount of each paint £ilm
was calculated. The results are listed in Table 3, where
the erosion amount of the paint films are expressed as the

film-thichness reductions per month (unit: g /month) .
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Amount of erosion of paint fim( &~ month) note
After a After 3 After 6 After 12 |After 18 After 24
month months months months months months
Example 1 3.5 3.8 4 4.5 4.8 4.3
Example 2 5.1 5.0 5.3 4.9 4.7 4.5
Example 3 5.8 5.8 4.9 4.3 3.9 3.7
Example 4 6 5.5 5.3 4.4 3.8 3.2
Example 5 4.5 4.6 4.8 4.4 4.3 45
FExample 6 3.2 8.5 7.5 6.8 6.2 6
Example 7 5.7 6.2 6 5.5 5.8 5.4
Example 8 6.6 6.3 6.4 6.4 6.6 6.6
Comparative 1.1 1.0 1.3 1.9 2.2 2.5
Example 1
Comparative 0.2 0.3 0.3 0.5 0.8 1
Example 2
Comparative 25.3 145 10.1 2.1 1.1 0.9
Example 3
Comparative 17.1 12.3 7.4 6.4 5.8 5.1 Crack
Example 4 occurres in
a paint film
after 12
months
Comparative — — — — — —
Fxample 5

(Antifouling Performance Tests)

Each sample of the paint obtained in Examples 1-8 or
Comparative Examples 1-4 was applied to the both sides of
the surface of a rigid polyvinylchrolide
plate (100x200x2mm) so as to obtain a paint filwms having
a dry-base film thickness of about 200 micrometers on the
each surface. As described above, the application of the
paint obtained in Comparative Example 5 could not be done
because its very high viscosity and gelation.

The thus prepared test-plates having the respective
paint films were immersed in the sea-water, 1 m below the
surface of the sea, off the coast of Owase city in Mie
prefecture in Japan and the fouling of the surface of the
paint film on each test-plate by the attachment of marine
organisms were examined over the period of 36 months. The
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results are shown in Table 4. It was found that there were
no attachments of seaweeds, barnacles, seruplas and so on
to the surfaces of the test-plates coated with the each
paint obtained in Examples 1-8, but the attachments of
those sea organisms were observed for the test-plates
prepared with the each paint obtained in Comparative

Examples 1-4.

Table 4 -

Antifouling Effect
After 3 |After6 |After 9 |After 12 |After 18 |After 24

months  |months |months |months |months |months
Example 1 0 0 0 0

Example 2
Example 3
Example 4
Example 5
Example 6
Example 7
Example 8
C omparative
Example 1
Comparative 0 30 70 100
Fxample 2
Comparative 0 Q 0 10
Example 3
Comparative 0 0 0 10
Example 4
Comparative _— — — —
Example 5
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APPLICATION FIELD OF THE INVENTION

According to this invention:
excellent antifouling paint films exhibiting such a
preferable film-erosion property and superior antifouling
activity that can steadily be maintained for a very long
period of time even from the beginning when used in
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sea-water and having outstanding basic paint-film
properties and high water-resistance can be provided;
antifouling paint by using of which such excellent
antifouling paint films can be formed, which can stably
be preserved for long, can be provided;
structures used in or in contact with water such as
sea-warter, having an antifouling paint £film(s) formed by
using the antifouling paint of this invention on its
surface(s), by using of which such antifouling paint films
; which can easily prevent the attachment of marine
organisms, such as barnacles and the like, to their
surface (s) can be provided;
and methods for preventing from fouling to prevent the
attachment of marine organisms, such as barnacles and the

like, to the surface(s) of the hull of ships or structures

immersed in or in contact with sea-water can be provided.

What is claimed is:
/ 1. Antifouling paint which comprises:
(A) one or more kinds of
organosilyl-ester-group-containing Qolymers having at
least one kind of an organosilyl ester group in each of
the polymer molécules, where the triorganosilyl ester

group is represented by the general formula (1) :
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R3

wherein in the formula (1) RY, R? and R?® are groups each
independently selected from the group consisting of the
alkyl groups, cycloalkyl groups, aryl groups and aralkyl
groups having a carbon number of 3 - 18, and are the same

or different from each other, _

and
(B) one or more kinds of
metal—caboxylate—group—containing polymers having at
least one kind of an metal carboxylate group in each of
the polymer molecules, where the metal carboxylate group
is represented by the general formula (2) :

-CO0-M-X (2)
wherein in the formula (2) M is a metal selected from the

group consisting of Cu, Zn, Ca and Mg, and X is an organic

acid residue or a hydroxy group.

2. Antifouling paint as claimed in Claim 1, wherein the
organosilyl—ester—group—containing polymer is at least
one kind of a polymer selected from the group consisting
of (meth)acrylate-copolymers, maleate-copolymers and
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one kind of a polymer selected from the group consisting
of metal (meth)acrylate-copolymers, metal

maleate-copolymers and metal fumarate-copolymers, where

these copolymers having one or more kinds of the metal

carboxylate groups.

4. An antifouling paint film characterized in that the
antifouling paint film is prepared by using the

antifouling paint as claimed in Claim 1, Claim 2 or Claim

3.

5. A submerged structure in or in contact with water,
characterized in that the surface of the hull of a ship,
where the surface is to be submerged in or in contact with
sea-water in use or the surface of a structure, where the
surface is to be submerged in or in contact with water,

is the antifouling paint film as claimed in Claim 4.

6. A method for preventing from fouling, characterized
in that the method comprises the step of applying the

antifouling paint as claimed in Claim 1, Claim 2 or Claim
3 to the surface of the hull of a ship, which is to be
submerged in or in contact with sea-water when used as such
or to the surface of a structure(s), to forman antifouling

paint film on their surface.
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