; ?@\BCDEFGHI JKLMNOPQRe3e| HHI DOr Q*B| 6x| T| C'SF-898 1 DESCRI PTI ON ANTI FOULI NG
CQATI NG COVPQCSI TI ON, ANTI FOULI NG COATI NG FI LM AND, COVERED W TH THE

ANTI FOULI NG COATI NG FI LM MARI NE 5 VESSEL, UNDERWATER STR | NG
GEAR OR FI SFAFNG®NET TECHNI CAL FI ELD The present inventi onﬂ m‘mmmmr
antifouling coating conposition, an antifouling coating film-ang, covered
with 10 the antifouling coating film a_marine vessel, under wat 8%t ruct ur e
and fishing gear or fishing net, and fulther relates to a nmethod of fouling
prevention therewith. Mre particularly, the present inventi?mmmmwmmﬁm

an antifouling coating conpositionDE§6éﬂﬁﬁﬂ@H an antifouling Mmr
film which can reduce burdens on the environnent, realizing uni k&b
wasting of coating filmat a constant rate for a prol onged period of tine
and which can nmaintain excellent antifouling perfornmance for a prol onged
period of tinmerFPeNGcApphircakl eoMeosYenoN;eaNT gedny INesSohSINGanIbe 20
formed. Furthernore, the present invention relates to such an antifouling

coating fil myandcogavened it kdhenantdauindn e oreatnd g i mvzar e i ne
vessel , underwater structure and fishing gear or fishing net and to a

met hod of fould r j t ' 896Gy CKERAIND \ART eSO p
botto%s, un eFﬁggéPU§¥$§@%ﬁ$%éﬁg?ﬁggﬁﬁaAHgﬁgrand(%%gﬁéike, when ex%?sed to
water for a prolonged period of 5 time, are likely to have their appearance
and functions danmaged by the attachnment to surface and propagati on thereon
of various aquatic organisns including animals such as oysters, nussels and
bar nacl es, Pl I%IC%*-&C%I&%JDSeaweeds (layer) and bacteria. 10 In particul ar,
when such an aquatic organismattaches to a ship' s bottom and propagates
thereon, it may Deegreseat ihyestipaces ¥oRfhiresasn 60 HHEOWHINY 892411 Hol e i s
increased to thereby |lower the speed of the ship and increase the fuel
consuned by ddwpchitp.orReanvangidbullhegaqoat i tg origemiasd f comersc Rétshi p
bott om necessitates spendi ng of extensive | abor and working tine. Also,
when 1pact er it aatanagF di,i rkolccexama) €ilan anderiwatervesselget unéeandtpropagat e
thereon and, further, slime (sludgy nmatter) attaches thereto to cause
putref acti onyt Qfcth@n shd arigeh Sitd Q%‘é/af)r@ﬁnfﬁfﬁia‘tq acdes dndthersweface of 20
an underwater structure, for exanple, steel structure and propagates

thereon to therahys damage.thE4CoRt P IR SUVRN Qh RIRMRNAEIN plevieded on
t he underwater structure, there is the danger that damages such as

deterioration of. the strength an clj of t ruwater structure and
Sr-898 3 thLPsaﬁhlr?uec?réﬂdr '?Lgnnei n%f% éﬂt{ﬂeﬂlﬂ?ﬁtl{%nerge%gg?g F\%vfgt ed. For
preventing such damages, it is commpn practice to.apply vario nti fouling
paints to sHP-Hdtitoms %ﬂ%ElWQHCQSQﬁﬁﬂQ%OQIﬁ%oﬁbwpﬁﬁﬁhénaﬁ Fﬁgéﬁﬁﬁégpaints

have been , . _ .
15 coating film, which can reduce burdens on the environment,

realizing uniform wasting of coating film at a constant rate
for a prolonged period of time and which can maintain
excellent antifouling performance for a prolonged period of
time, being applicable to even ocean-going vessels, can be
20 formed. Furthermore, the present invention relates to such
an antifouling coating film and, covered with the
antifouling coating film, a marine vessel, underwater
structure and fishing gear or fishing net and to a method

of fouling prevention therewith.



5 proposed. (1) Japanese Patent Lai d-open Publication No. 63(1988)-128084
di scl oses an antifouling paint conprising as a vehicle a netal -contai ni ng
resin comnposition obtained by heating a base resin containing an acid
group, a netar3%¥0 salt of |ow boiling-point organic basic acid (provided
that the netal is a bivalent or higher val ence netal having | ower

i oni zation tendency than those of alkali nmetals) and a hi gh-boiling-point
nmonobasi ¢ acid while renoving | ow boiliAg-point organic basic acids from
the systemso as 15 to effect reaction thereof. In Exanple 42 of this
publication, there is disclosed an antifouling paint conprising a varnish
of napht henat ocopper (neth)acryl ate/ MVA/ 2- et hyl hexyl acryl ate copol yner

m xed w th aacecraphenyrior ane 20 pyri di ni um conpl ex. Further, in Exanple
43 of this publication, there is disclosed an antifouling paint conprising

a varni sh of ol eatQzilng (dmed h)atdathaie/ MW reldlracr iata ngonek ¥mendni xed
Wi th cuprous oxide. (2) The present applicant in Japanese Patent Lai d-open

SF-898 4 Publication No. 11, - 323 repesed.an;aptLioyLi-ngqcaati ng
conposi~ioangngﬁ%gfnggfg)%g%%%%Fhﬁécggﬁfg gg?dgngtaﬁ sglt Eased copol yrer
and (h) a pyr.idine triphenyl horgn or .tri.phenyl boron amn onpl ex of the

f or rru?’a: 3 BYNHEIR (liln(etqﬁet{foog}ﬁ.l S, MRS al-ﬁ?/p%anraarf%eyl arhcgvfunng o 30
carbon atons, a substituted or unsubstituted p a.subs%ituted or

i dyl
UnSUbSt | T ut SHTAESRERY 16t BUBYCPTSP TR EHAT RbEeAD &b AT Oui TP BAFRE

conprising a 10 conpl ex, the conplex conposed of triphenyl borane and an

ani ne havi ng6 Ve imsice a81ForT st o1 did PR ot Y zabier FesFUrh 2 %i scl osed,
and as the hydrolyzable resin, there is nentioned a resin conprising a

(et h) acryl ioystesisn  vand segl satarsi des i e sendsl aties eof ch hes f orang eds
(CHz),t, ~COO~-M-L;, 15 (wherein m integer of O to 2, n: atom c val ence of
metal -1, M(14verQuaret Gacgukia. al kyl, carboxyl, etc.) (see Japanese

Pat ent Lai d- open Publication No. 11(1999)-302572). However, all the

anti figul i ng coat {Ng LOMMesi 4+ onshaesardbesd arpidhte abevenpubl heaktnas (1) to
(3) contain 20 antifoul ants, such as cuprous oxide, causing relatively

heavy burde 118 SHH QB i oglohe that e 1hags Peri U 08RKE O
further inp?%@§2§%g§to t he obtaiﬁgﬁﬁ%%%ting EESE-85'815 f? nms fromthe

Vi ewpoi nt of,, far I ' r.d on I he ir over,
Japanese. Pardtt aTatopay B SRt on Koo T 1900) 2477 ‘Ana Taanece

Pat ent Lai d-open Publication No. 5 2002-12630 .describe antifaquli aints
conpri si ng HﬁfﬁB?ESBVafﬂVﬁﬁq#5§Fﬁeggnﬁis'E?5 f)EB&E%%?Fe?%%qﬁgbggggnent of
antifouling paints of further enhanced performance has been demanded. As

appar ent fr giRHESghBY et Ne FdY® - sReMaEiBAPLF 'S ABUEHL G/ VPrPht FOF an

antifouling coating conposition capable _
15 the ship bottom necessitates spending of extensive labor and

working time. Also, when bacteria attach to, for example,
an underwater structure and propagate thereon and, further,
slime (sludgy matter) attaches thereto to cause putrefaction,
or when a large sticky organism attaches to the surface of
20 an underwater structure, for example, steel structure and
propagates thereon to thereby damage the coating for
corrosion prevention provided on the underwater structure,
there is the danger that damages such as deterioration of

the strength and functions of the underwater structure and



of form ng a superior antifouling coating filmwhich is wasted at constant
rate irrespective of the coating location for a prol onged period of tine
and whi ch can maintain excellent antifouling performance for a prol onged
period of 187t§%e, being applicable to ocean-going vessels. In this
situation, the inventor has conducted extensive and intensive studies . As
aresult, it has been found that the use of specified copolyner (A
containing a netal as a resin conponent “and the sinmultaneous use of 20
4,5-di chl oro-2-n-octyl -4-isothiazolin-3-one (B) conbined with a netal
pyrithi one &bmEoIREKeD) L mHPEMG fodultdrft el A%y EXeetFent
antifouling performance even w thout the use of cuprous oxide and an
organotin. It haBof urtdreentben Fwundanste$hed tcdat crRgMPR BFRESACENEC

obt ai ned SF-898 6 antifouling coating conposition exhibits various
advant ageouspghgr aatrepiust 4661 fsuhn@paieducitngsbi p burtdenss ,ortiche For
environnent, wasting of coating filmat constant rate irrespective of the
coating | Oc%txia‘ﬂ?)lfé),r @ Prd ongacth Pperitad &uofnd i geinteiniwd nhegn of excel | ent
antifouling performance for a prol onged period of tinme, being applicable to
oceanggoingp%%%QgJQL resi stance to cracking and peeling, increased adhesion
as conpared w th that of a coating fil mbased on pyridine-triphenyl borane,
etc., sharp hue 10 reduci of .di.scaol o i O i mrersi on or
exposure. The pr gggnt“%%%enﬁ g%%eélst bLe“jlelné1 c$%+ e%%%i%%ﬂ@ ﬁ\g%i s of these
findings. The present_inventjion has been nade wi.th a view toward sol ving

t he above pﬁﬁﬂﬂéﬁ%gkﬁl%QQﬁﬁnq%ﬁc¥%%?S.aPtapglgﬁu&ﬁngeEFnglS?mPﬁésﬁpgsent
invention to provide an antifouling coating conposition fromwhich an
excel | ent amts RoViehagleoatTeig? ¥7391 Cad BhY s e FeE@ 5 Gt deRs OBRat-RE
environnment, realizing uniformwasting of coating filmat a constant rate
for a prol omgedezdrirod foasareresin fonmaiasiingnpactier faree  of Petédati ng
film and which can maintain excellent antifouling performance for a

pr ol origed peysladoaf 1dwabo { L bng-petmt antgdroid bag ijgea ¢ dd nEnce ivlE dhttaiani ng
capability), being applicable to even ocean-goi ng vessels, can be forned.
It is other 1ok pets10f sthe iphesant o MieMtd ORatlenpreomé el $ishing $ow838 n an
antifouling coating filmand, covered with the antifouling coating film a
narine vessel,n,underyatein SEAUS S ab S shEngl geal RELdishi aganet and to
provi de a nethod of fouling prevention therewith. 5 DI SCLOSURE OF THE
N S Eolling: £ 0.1 180 PESEMOMWENT A00a IAETE Lonproygdec an = o
antifouling C ing ¢o 7tion substantia y not containing cuprous oxide
and organotins, .characterized by 1Q c rising;.( tal - tai ni_ng
copol ymer obtH T &n%B%%}95é¥¥¥%be§g§ caa%g?§ﬁ§%?§§g?e %ﬁ%@d?%?ﬁh
nmononer (al) containin unsat urated nononer (a2) capable of

OnEl ning a net al _and gﬁ? :
radi cHl pol yifer§ 2R Font @ant &P i W He et al s;

In Example 42 of this publication, there is disclosed
an antifouling paint comprising a varnish of
naphthenatocopper (meth)acrylate/MMA/2-ethylhexyl
acrylate copolymer mixed with a tetraphenylborane

20 pyridinium complex. Further, in Example 43 of this
publication, there is disclosed an antifouling paint
comprising a varnish of oleatozinc (meth)acrylate/MMA/ethyl
acrylate copolymer mixed with cuprous oxide.

(2) The present applicant in Japanese Patent Laid-open



15 (B) 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one; and (C) a netal
pyrithione conpound. It is preferred that substantially none of

tri phenyl borane and tetraphenyl borane conpounds be contained in the
antifoul i ng <¢04fPng conposition of the 20 present invention. In the
antifouling coating conposition of the present invention, preferably 0.5 to
100 parts by weight, still preferably 1 to 50 parts by wei ght of

4, 5-di chl or 0- 2- n-oct yl - 4-i sot hi azol i n- 3-%one (B) is sF-8~s s contai ned per
| 00 parts by wei ght of netal -containing copolynmer (A). Further, in the
anti f oul i ng Roaliort conpbsi t1ohl 9291 hé preSepropavehtaonanpi éPelabby 0.1 to
40 parts by weight, 5 still preferably 0.5 to 20 parts by wei ght of

4, 5-di chl or @@zt 0gtydmee ¢ S0t dii azahp n: Sioge (4 B)ai smednt acnedlipencld@0 parts
by wei ght of antifouling coating conposition. Still further, preferably 1

to 90 parts v yeisghte, pssdg Ebpta yiieaf ghably) a8 gy i2b eaktes phy nairgtorof
nmetal pyrithione conpound (C) is contained per 100 parts by wei ght of

met al - cont ai nj S amStd Lofyrthers prefesahly;0.2 to 40 parts
by wei ght, sétl‘: F%%%ﬁ%ﬁ @?%%0 p%r%ls Jt?)y we%ht of Lrlre%lal pyrithione 15
conmpound (C) is contained per 100 parts by weight of antifouling coating
conposi tion. rep¥et-—\t \s preferred that the antifouling coating

conposition o i nyention. be loadedwith zinc oxide (D). Stil
Hy

preferably, 5[t oy [ et #+ngQoxi de (D) is contained per
100 parts by [ 4l - cont ai ni ng olymer (A). Preferably, an
extender (E) sel e group consisting of talc, silica, mca,

cl ay, &al ci um carbonate and kaolin is further contained in the antifouling
coating SF-898 9 conposition of the present inyention urthermgre, the
antifoul i ng coati‘hg Eggp%%¥W?%%'5?1Fh5'p?%§gﬁ@”iﬁ€§ﬁpﬁoﬁ {é %§é¥ggﬁﬁfy

| oaded with an organic antifoulant (F) (excluding the 5
4,5-dichIoroaQOmSoc@y$UE5Fé%@%$%z%FiHDQUGﬁElFBﬁegnEY¥h%yﬁePélapyrithione
conmpound (C)). In the present invention, it is preferred that the

pol ymer i zabl sulmsat utad edr nenowest {afedoaranathg areePal be at | east one
nononmer selected fromthe group consisting 10 of netal (neth)acryl ates,
met al di (et h) acr(gl)at Esrandrhone pohypnentzdbedinbepadht tnmphle sprgsent

i nvention, preferably, the polynerizabl e unsaturated nononmer (al)

cont aini Ng acambBE x| StAe pobyPEEk Zabhposedapondrophanpedobyneeact pg an
inorgani c 15 netal conmpound with (neth)acrylic acid in the presence of an

al coholi c organi g Q) MeNE ANgovat@l rbatt laklonRr, ed et abh ydr & D@z EPOE GadH i et al
conmpound i s an oxide, hydroxide or chloride of a netal selected fromthe
group ConSisiéngigélosed, and as the hydrolyzable resin, there is
mentioned a resin comprising a (meth)acrylic resin having
at side chain ends thereof the formula: (CHjy)p-COO-M:-:L,
15 (wherein m: integer of 0 to 2, n: atomic valence of metal
-1, M: Zn, Cu, etc. and L: alkyl, carboxyl, etc.) (see
JapanesePatentLaid—openPublicationNo.11(1999)-302572).
However, a:l the antifouling coating compositions
described in the above publications (1) to (3) contain
20 antifoulants, such as cuprous oxide, causing relatively

heavy burdens on the environment. Accordingly, there has

been room for further improvement to the obtained coating



zi nc, copper and magnesium 20 Further, in the present invention, it is
preferred that the polynerizable unsaturated nononer (al) containing a
netal conprise a nmetal di(nmeth)acrylate (all) and a metal -containing
nmonomer (alZf - 8f8the fornula: R1-C00-MLn ( 1)  SF-898 10 wherein Ri
represents an organi c group having unsaturated bond, selected fromthe
group consisting of CH==C(CH3)-, CH2=CH_, HOOC-CH=CH and HOOC- CH=C( CH3) -,
provi ded that -COCH nay form a netal saPt or an ester; 5 M represents a
metal atom L is an organic acid residue represented by -OCOR2 (wherein RZ
represents d&nilalskyiromatiesct babkgint 0 substl eyEed® 1o tRsusstict bédeasomat i ¢
hydr ocarbon group or an aralkyl); and 10 n is the nunber equal to the

val ence nunier tofe retvdlrdMmerdt.. I n the present invention, preferably, the
pol ynmeri zabl e unsaturated nononer (al) containing a netal contains a netal
sel ected from t heogeeupr congpshipg bhtahbBCLatopppenardbl’ camdnes Nom
Moreover, in the present invention, it is preferred that the unsaturated
mononer (a2); |caray e Lfgragdhgala Poh YR Hazaki-ona £e05 8k Al MG - ABL & Jogonsi st
of at | east one nononer (a2l) selected fromthe group consisting of 20

e e S

)

t cryli . r 1 ed; by the fornula:
r}ah}%)r ealahn{%&(r}leﬁéegé%r{ste% ﬁ?ﬁ?ogeh %t om or net hyl,
P esent 1 pvaRtiio G S dren gt TENher () A5 o v cal
pol yneri zation containing no netals preferably copsists of at |east one
nonomer (azﬂe‘fﬂ‘lqm‘@?r&bé%e Efrbtrjrﬁﬂ‘élj(r% R &t ?iag‘fﬂb}h%rn%ﬂ%ﬁﬁ?e?aﬂ) of
the formula: 5 RROCO-CH ( RS ) =CH2 ( 3 ) (wherein RS represents a
: hydr ogen atpsnforrmastdsy |na R gapréemtdedn al kyl ene, a cycl oal kyl ene or an
arylene, and R represents a hydroxyl, an al koxyl, a cycl oal koxyl or an
aryloxyl). 10 | natheppatéfiouf rog clhatabgreomiosid iigh ofdanendriesenthe
i nvention, the netal -containing copolyner (A) is preferably a copol yner

conprigsi Ng 2id+v: Bébreerhy ofeiaghtanafi fearuene ki attiings cdempiosdd iforomatae 1 e
pol ymeri zabl e unsaturated nononer (al) containing a netal and 50 to 98 o by

wei ght of coyponent; inid ssdsesess vagt from ihg cnset HgatelnWAQBRSr i6a2)
capabl e of radical polynerization containing no netals. In the present

i nventi on, iv'ia§§ecﬁ’ra%f@66%5@?&@%1:9’8%6&&%9%QJE‘EHQ &Pl Ygal, LA e a

copolymer conprising 0.1 to 49.9% by wei ght of conponent units derived from

the metal 20.di (et acryl (3l : 49.1,9% hyuwel gt ,of
conmponent unfi?rs de‘g?liﬁc\t}}e%f1 er%n&%lfljééﬁe%%alP%@%t%?%%%g%né%grm%gu Pepresent ed

by the for rmelgce(ll%erit %%%i %utlQ:Lngnggrl%%r\rAnglnggtfgrf a prolonged period of

15 time, being applicable to ocean-going vessels.
In this situation, the inventor has conducted extensive
and intensive studies. As a result, it has been found that
the use of specified copolymer (A) containing a metal as a
resin component and the simultaneous use of
20 4,5~dichloro-2-n-octyl-4-isothiazolin-3-one (B) combined
witheametalpyrithionécompound(C)asaulantifoulantenable
realizing excellent antifouling performance even without
the use of cuprous oxide and an organotin. It has further

been found that the coating film from the obtained



conmponent units derived fromthe unsaturated nononmer (a2) capabl e of

radi cal pol ynerization containing no netals. SF-898 1 "? In the present
invention, also preferably, the netal -containing copolynmer (A isa

copol yner cohptifsing 0.1 to 49.90 by wei ght of conponent units derived from
the netal di (meth) acrylate ( al1 ) , 0. 1to 49 . 9 o by weight of
conponent 5 units derived fromthe netal -containing nononer (al2)
represented by the fornula (1), 0.1 to 87. 90 by wei ght of conponent units
derived fromat |east one nmononer (a2l) selected fromthe group consisting
of (meth)aceytiéondiiag and timst KOFROPLtd ods 95l idpT e5ent B by the formul a
(2) and 10 0.1 to 97.9% by wei ght of conponent units derived fromthe
mononer (a22jveeprgsentsedhbyatche rfigritnglsa €8rh Theranuicfiogl PAgbevdeinag film
of the present invention is one produced fromthe above antifouling coating
conposi ti onoeaf thdernpriesenteritnyeakictang db cbhae imgy ifnénves sensaanundetwat er
structure according to the present invention is covered with a coating film

produced fromthgcabove aptifoWdng eoabbagieenPesid indd10hgklieppresant
invention. The fishing gear or fishing net according to the present 20

| nvengl on | 3 cCoyRESnUh hl-2naRat bROCLLLM B eduGed LLehL NS APOXR e

antifouling coafing conpositio e present inventio The net hod of

rendering a_marine vessel or unde %g; r. struycture antjfouljng according to
the present SPhvEnPIES Oln’éjedoﬁ-%ﬁf gﬁglredctbeerlinz%aa%ilc%a\%/beirel %Cgo a surface of
mari ne vessel or underwater structure with a coatuﬁ? film rodqfed fromthe

above antif OGEPRGICIEC VG SSEisosi 1S GG DresEnt L i iR -5 The
met hod of rendering a fishing gear or fishing net antifouling according to
the present lingreasednadycehanadtefPRRATDY BbvRritat L5 @ Fae&1eg £isRing

gear or fishing net wwth a coating film produced fromthe above antifouling
coati ng conpesieti on fy rtilE rEr-dseithdmydittriao e, 160 BESTSIMODE TRGR TARRYI NG OUT
THE | NVENTI ON The present invention will be described in detail below That
is, tioe antirkQulding cdatiistg lcorgaasint & dhe r arttidwiininag s¢oatamgxpobnmrand,
covered with the antifouling 15 coating film marine vessel, underwater
structure ang . sdddgr gedlerdi drl BAs Be chetordSTOE 8d G t1e bAe ipreSentse
invention will be described in detail below <Antifouling coating

conposi tionkThg gatifouling coating conposition of the present 20
invention is one substantially not containing cuprous oxi de and organoti ns,

whi ch conprises {A) tp%g_%gr?{ "Qh%r?d-j{}%mnglggoﬂgle}ﬁﬁé?éﬁth a view towﬁlrgne

4, 5-di chl or o- 2-n-0¢C -1 sothiazo -3-one a a nmetal pyrit
conpound. solving the above problems of the prior art. It is anobject
15 of the present invention to provide an antifouling coating
composition fromwhich an excellent antifouling coating £film,
which can reduce burdens on the environment, realizing
uniform wasting of coating film at a constant rate for a
prolonged period of time (uniform wasting performance of
20 coating film) and which can maintain excellent antifouling

performance for a prolonged period of time (long-term
antifouling performance maintaining capability), being
applicable to even ocean-going vessels, can be formed. It

is other objects of the present invention to provide such



J~-~u~ 1~ (A) Metal-containing copolyner In the present invention, the

nmet al - cont ai ni ng copol yner (A) not only functions as a substrate for
coating filmformation but also exhibits antifouling capability. 5 The

nmet al - cont aPAi figf copol ymer (A) for use in the present invention is obtained
by copol yneri zati on of apol ynerizabl e unsaturated nononer (al) containing a
metal and an unsaturated nononer (a2) capable of radical polynerization
containing no netals. 10 Pol yneri zabl e Unsaturated nonomer (al) containing
a metal Although the polynerizabl e unsaturated nononer (al) containing a
netal is notn iamtiddwsiiompalsing ot aams: aCoeesdd anttactReas a

pol yneri zati on nononer, there can be nentioned, for exanple, a netal

di (et h) acr ynatief dlit)g arodiiray netlad, (avetd) ace yvaseel Funtdreryathere can be
mentioned a | ow pol yneri zate, such as a diner or trinmer, thereof which has
pol yneri zat iserraatind tahd Ati sheagt gene ofF fhersengometrersd ey phewiskd aal one
or in conbination. Herein, (nmeth)acryl neans acryl and/or nethacryl, and
(et h) acryl ale RaANse 20,3614 al o Alil Q5n ek basylate. As the netal

di (nmeth)acrylate (all), there can be nentioned, for exanple, magnesi um
acryl%te of the fornmula (CHz=CHCOO) ZMy, magnesi um net hacryl ate of the
formul"a (CHZ=C( CH3) COO) 2My, zinc acrylate of the formula SF-8~8 15

( CH==CHC00) - =Zn,_ zi nc y he formul a (CHzZ=C(CH3) COO) ~Zn,
copper acry@%ﬁ?%ﬂsq%%qﬁéﬁﬁﬁeié?éﬁiiﬂﬁxx)~Cu, copper methacrylate of the
formula (CHz=C(CH3) CO0Q)2Cu or the like. At |east one of these ngy(fcpe
sel ected and usedCCW ERNPebpekl® tRy ¥Hfdse MBI T et e iy &Y 199 i s
preferred that a nenber selected fromthe group consisting of zinc, copper,
cal ci um al @i ruvh afel Weem et aim be cOMP@s hedoassEhataEdp Iyt NPS stil
preferred that a netal selected fromthe group consisting 10 of zinc,
copper and negresinumdeswontes ned.deFamcherr,gaas tive polhymecitealdl zed by
unsat urated nononer (al) containing a netal, there can be nentioned a

pol yngry i zabl®ngompoung: obt ai ned by reacting an inorganic netal conpound
wi th a carboxyl ated conpound. This conponent (al) can be 15 obtained by

reacting an @morag%@aﬂfé@ﬁt§ﬂrwn@o#‘él?m@rcéb@@XMéét139 conpound
preferably in the presence of water, still preferably in the presence of an

al cohol i c Or%lfyﬁ@fi’?@%i@ﬂdow5 501 Hht houghi EhenpE eces8efiohoRpRAUCH NG

this polyneri e 20 unsaturated nmononer (al) containing a netal is not

D e A AL At [RLnSXaTRLEay {160 CQIPANEDL AL LaCARnbR BT bY

heati ng under @gitation an”i norgani c neta ound and a carboxyl at ed

dinth f i C. t t £t 1 1t t
i ghor than GaRabl SpoBotadec Gl BhpRRr T o painecrner ey Ca PETREThe -

i norgani ¢ netal compound, use can be nmade of any ,
15 (B) 4,5—dichioro—2—n—octyl—4—lsotnlazolln—B—one; and

(C) a metal pyrithione compound.

It is preferred that substantially none of
triphenylborane and tetraphenylborane compounds be
contained in the antifouling coating composition of the

20 present invention.

In the antifouling coating composition of the present
invention, preferably 0.5 to 100 parts by weight, still
preferably 1 to 50 parts by weight of

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one (B) 1is



of conpounds which react with carboxyl ated conpounds to thereby form netal
salts. Exanples thereof include netal 5 oxides such as zinc oxide, alum num
oxi de, cal cium oxi de, cupric oxide, nagnesi um oxi de and nanganese oxi de;
met al hydr oxifd8%® such as zi nc hydroxi de, al uni num hydroxi de, cal ci um
hydr oxi de, cupric hydroxi de and magnesi um hydr oxi de; and netal chlorides
such as zinc chloride, 10 al um num chl oride, calciumchloride, cupric
chl ori de, nmagnesium chl oride and nangané%e chloride. The netal of the
inorgani c netal conmpound is selected fromanong, for exanple, the netals of
Groups | b, ldantdined |ndm, 100 [HRrivDY IWdlave, olpretab;contdlandovi I | of
the 15 periodic table. The inorganic netal conpounds nay be used al one or,
accordi ng t @waredessit y(A)i.n conbi nation. As the inorganic nmetal conpound,
preferred use is made of an oxide, hydroxide or chloride of a netal
sel ected from theygeryp, consihst kARG 1Gbuziing, ceappes,caabes Uil oaladritmem and
20 magnesium Still preferred use is nade of an oxi de, hydroxide or
chloride of .8 y&fal isr?vl&f:tti%,fgf@f@@algi up. consi 66 i -0 BiNGeigaBper and
magnesi um en a conpound of iIs used as the inorganic netal conpound,
it is preferred ta us qﬁgii o I I i S++8i8 11 a conpound
of 2n5from tsntel v]i é)mgpeofenl{arh%}%t 1 e{]%o%%r?%/ér]rg%%ghg W%ﬁf‘?[m? an acrylic nononer
can be increased, The use of a co und of . Zn ,~ Ca or is preferred
fromthe viéWﬁBFHFJEﬂﬁOT%ﬁP?ﬂﬁ%ﬁi&g}+%%F%l?é%hggf%_%%%e(é}eﬁﬁanced
transparency. It is especially preferred {o use_a biyglegt 2n _or NE
compound f r GIRTHELRA VR M0 RATEhePYi $eb8ht yof it ehkRU At "PeSPATpFEduct i on
can be regulated. In particular, when a conpound of Zn or My is used,
favorably, tdmnreanspAarency of obtained netal -containing 10 copol yner (A)
woul d be high and the tone of coating filmwuld tend to be beautiful.
Further, favorabByilfhBusdiahi bireyfesfabdych t 86 mpotrdbiyriveust omsrtiill
enpl oyed organic solvents would be high to thereby tend to inprove
wor kagoi | i ty.pddiee 1igsl of 5 at € ompasknet of bgnwe sgrspetimetyl ppeterhedntr om t he
15 viewpoi nt that the water resistance of obtained netal -containing
copol ymer (Ajogddubhe hdoghis Asodhei caabpxy! abedposerpoyidwet hREEOEAN be
menti oned, for ‘exanple, nethacrylic acid, acry?ic acid, itaconic acid,
mal efi ¢ aci ydridey . ( ., methyl, ethyl, 20 butyl,
2-et hyl hexyﬁ“%?g?h&e%‘??{)e?“?? g‘%ﬁ%@% B hoa kyl (e. g., methyl, ethyl,
butyl, 2-ethyl hexyl. ,or Li ke | rh the |ike : sed
SN fh?ikﬁ%% %nﬁ%‘%e‘?c%tbﬁia}’o e Jl gl ﬁgm%s%f?d%%ﬂl

al one or in conbination. g €Se carboxyl ated conpounds, acrylic

acid is prefer y used nd. nethacrylic acid. .SP-8...8 18 is.especially
preferably u%i'ejgH Iprfetfeﬁefa&ié’p%\r%? iggonpéf:tﬁo?%%erligzhgbijg Hﬁents%%fryartlet ‘rononer
(al) containing a netal with the use of an_qrganic solvent, it is preferred
that he or gaPiROeBEvERL b%n?%?%ahHGQIESHOFBQ BALbApBUNHETFRE &ifcohol i c

conpound is preferably an al coholic solvent, such as ethanol, isopropanol,
but anol or pﬁ@@yf@@blng coating composition.

Moreover, it is preferred that the antifouling coating
composition of the present invention be loaded with zinc
oxide (D). Still preferably, 5 to 100 parts by weight of

20 zinc oxide (D) is contained per 100 parts by weight of
metal-containing copolymer (A).

Preferably, an extender (E) selected from the group

consisting of talc, silica, mica, clay, calcium carbonate

and kaolin is further contained in the antifouling coating



gl ycol nmononethyl ether. The organic solvent for use to obtain the
conponent (al) may contain, according to necessity, an organic solvent 10
ot her than the above al coholic compound in conbination with the al coholic
conpound. A$ftfeé8organi c sol vent other than the al coholic conpound, there
can be mentioned, for exanple, an aliphatic hydrocarbon sol vent such as
pent ane, hexane or heptane; an aronmatic hydrocarbon sol vent such as
benzene, 15 tol uene or xylene; an ester Jsol vent such as ethyl acetate,

butyl acetate or isobutyl acetate; or a ketone solvent such as nethyl ethyl
ket one, met ydmpasobutol dettore wre eyt ohewernioh®? - When t he organi ¢ sol vent
ot her than the al coholic conpound is used in conbination with the al coholic
20 conpound, thernathermbéral aotwkheiconpougddar irhe cbobals iadount £ aheor gani ¢
solvent is preferably 5 o by weight or nore, still preferably 250 by wei ght
or more. Whgn dde,Origanit: sl venty £0nd @dmi nal ddee @l wobiel be epgpeusd at this
ratio is used, favorably, the solubility of polynerizable unsaturated
SF-898 1~ cant aj ny - et in the solvent woul d be increased
to thereby inﬁlgf?h%%§éigp fggﬁg%¥%%ﬁ§r€iilting i n enhanced storage
stability. The. netal, content of | yey | atu e (al)
cont ai’ni ng aép’%t ch?hlacili%ozﬁgrh Aet %d%lnbé%%ﬁ%]%#%eg oég%re?gr?gﬁq?%}r%f erably
in the range of 0.1 to 600 by weight, éill preferably 3 to 250 by weight.
The metal cdift'eht Mot i Hign U%Pbi ki ght is preferred fromthe

vi ewpoi nt that the nononmer is soluble in an organic solvent and can be

m xed 10 with anIacEyei BraBRBIEENIRALAGNYMEE] 28dPrOf ke hithet Rafd, the
nmetal content of 0. 1 o by weight or nore is preferred fromthe vi ewpoi nt
that the metwblooetbdah g wopol yrered Morcart el Prloflrrdd lefificge ALILRL | n t he
production of pol ynerizabl e unsaturated nononmer 15 (al) containing a netal
in the aboveb¢rarndrasal bheughnbherr at¢ieched weermn itrfor gaiup wenali s¢dmgound
and carboxyl ated conpound is not particularly limted, it is preferred that
the rati o ofof nEwENi @natel)al c maamnd mperalneli @feteardaylated acemound be
0.6 nol or less fromthe viewpoint that the 20 obtai ned netal - contai ni ng

copol ymer (A)q baye i ghtrapsparency. On the other hand, it is
preferred that the ratio of inorganic netal conmpound per nol of

car boxyl at ed Comgﬂgeygggggglﬁeﬂgkv@ﬁt R @ o EOLRE VT ENOIL AL g

coating filmfornme ant | ng pai nt “can excel SE-QQ8 "?0 in
wat er resistance, In the production, of | yoeri zab saturat ed nononer
(al) contai niAg” B hetat THroligh #%gétF%ﬁg%%?ﬁ%%ngaﬁgF%grggn%c net al
conpound and a_carboxyl ated co oandb as 5da%orerrentci.onedh Lt is Breferred
to heat undePOR§ieht? %nc?ﬂngﬁ i BPhBLRPC cBYpbEAG T ARE & cal'BoR§ ated
conpound in the gresence of an organic solvent and water. In this Q&gction,

the rHtio ofMeBRErcePIWe tot el Hivumtaof Y} Hordfail chethf RGmssint,

car boxyl at ed conpound, organic solvent and water 10 (excludiqg t he amount
of water foraedhelialgls exgarim) siogvent and water. Still preferably,

the inorganic metal compound is an oxide, hydroxide or
chloride of a metal selected from the group consisting of
zinc, copper and magnesium.

20 Further, in the present invention, it is preferred that
the polymerizable unsaturated monomer (al) containing a
metal comprise a metal di(meth)acrylate (all) and a
metal-containing monomer (al2) of the formula:

R'-C00-M-L, (1)



preferably in the range of 0.01 to 300 by weight, still preferably 0.2 to
15 o by weight. Wen water is present in the reaction systemin an anount
of 0. 01 o by melght or nore, the polynerizabl e unsaturated nononer (al)
contai ning &F1%%metal as resultant reaction product is obtained in the form
of a solution, thereby enabling efficient copolynerization of the

pol yneri zabl e unsat urat ed nononer (al) contalnlng a netal with an

unsat urat ed nononer (a2) capabl e of r adi®cal pol ymeri zati on contai ni ng no
metal s. 20 Upon the production of polymerizable unsaturated nononer (al)
contai ni ng ahmeeah Rhrotghesentei on berdRbh GhCVRORYEhNE %%tatuéenﬁdund and
a carboxyl ated conpound in the presence of an al coholic organic solvent and
wat er, genebahdy, saleicktdr & rafn aorpoment Cab)s i stdmganift Gbktdatsand

SE- Q@8 21 water is subjected to copolynerization reaction with an

unsat ur at ed cppoone| (683)-capahleanti nedtcali=patynerj zatbendeontnani ng no
nmetals. I'n the copolymerization with the conponent (a2), it is preferred

that the com@@ﬁntnapaﬂf)orﬁl M X8 GQNtaigy wal efsddy an anount of 0.01 to 30
by wei ght, especi al to 150 by weight. Wen the amount of water is 30

0 by %elght or %eagé %é@%ﬁ1§c bility g%5£|the unsat ur at ed nononer (a2)
capabl’e of radical d) neriza |on contalnlng no netals, such as an acrylic
nononer, organic soIvent etc, g gh S0_as tg §napé8 EEfICIent
copolynerlzatlodtdﬁsddnﬁ%n%ﬂteb(%f aﬁ%st %5 TeRhESGREEF B¥ntdrned in the
m xture containing the polynerizable unsaturated nonone contai ning a
metal nmay béW@ﬁK§lWaBeﬁe§dd€@nF§ %%éﬂdéactﬁdny%§%§%5¥t0@-% %EFFHﬁeghe
conponent (al) , or may include water 15 further added after the

pr epar at i on cof usewpohehtitedl romatie hydepeprdpn BAPUPHeT aroaht 1 b¥ Lwat er
contained in the mxture containing the conponent (al) be in the range of
0.0l to 5, especially O . 05 ~0 3 tines the nolar anount of inorganic netal
conmpound used (rolar ratio) fromthe viewpoint of operation 20 efficiency.
As the above polynesizabl gunbsat agasedcoonoseraladyeconnbeni of meneflal ,

t here can be nentioned, for exanple, a conpound (al2) of the fornula:

R1- C00- M Lnyf 1), SE' -8J8 00 uaherein R represents an organi c group

havi nc unsaturated bond sel ected fromthe group consisting of CH =C(CH3) -,

CH2=CH, HOOC- CHr, E%ﬁ%l&%ﬁ&&&&ﬁ? prOEQYLHed Hhﬁ;po§§EtEﬂE¥bﬁ%r”]a
metal salt or an este presents a netal  atom Is an organic acid
resi due represe

cycIoaIkyI %ﬁﬁ éqn‘nomer stlgﬁg dlﬁggngt fdhcgggggé%dnmgngp, an
ar al kyl , the sane organic grou havi ng .unsat urat ed bond a

repr esent ed R aHE E R1)e gﬁ%gp R %htelrn%n% r“e4ual C?%P‘t%e v%l ence
nunber of metal M- 1. In the above fornmula (1), Mpreferably represents

My, Z® or CEPaQﬂﬁf1e§beC|ally preferably represents Zn. As the

Moreover, in the present invention, it is preferred that
the unsaturated monomer (a2) capable of radical
polymerization containing no metals consist of at least one
monomer (a2l) selected from the group consisting of

20 (meth)acrylic acids and (meth)acrylic esters represented by
the formula:

R*0OCO-CH (R?) =CH; (2)
wherein R® represents a hydrogen atom or methyl, and R*

represents an alkyl, a cycloalkyl or an aryl.



15 L representing an organic acid residue, there can be nentioned a residue
derived from a nonoval ent organic acid, such as nonochl oroacetic acid,
nonof | uoroacetic acid, propionic acid, octylic acid, versatic acid,
i sostearic a€id’®palnmitic acid, cresotic acid, cx-naphthoic acid,
(3-naphthoic 20 acid, benzoic acid, 2,4,5-trichlorophenoxyacetic acid,
2, 4-di chl or ophenoxyaceti c aci d, quinolinecarboxylic acid, nitrobenzoic
aci d, nitronaphthal enecarboxylic acid or* pulvic acid. Arong these, fatty
acid residues are preferred. sF-898 23 Exanples of the conpounds _.
represented by the Hhoweerenvul AVERT 1PRel Hde Wotdichl Hrshferaitadiedi um
(nmet h)acryl ate, nonochl or oacet at ozi nc (neth)acryl ate,
nmonochl or oacetpatcdeo pperr Jdmeta) oy el z &t homof d o bated at@nmghessum
(meth)acryl ate, nonofl uoroacetatozinc (neth)acryl ate,
monof | uor oagateatencNppetcf Pt b} ad yt atee,s thonpimamateragnesi vm § netipaer yl at e,
propi onat ozi nc (neth)acryl ate, propionatocopper (neth)acrylate, 10
octyl at omagnesiim A netyhhaer ¥k at 82 s 0céyd abozbher (eth) anr ¥hat €ormula:
octyl at ocopper (netﬁ)acrylate, ver sat at omagnesi um (net h)acryl ate,
ver satat ozi nc (ngtde ;ﬁ%ﬁ%@,zy I sat at ogppper (meth)acryl ate,

met

i sost ear at omagnesi um Yacrylate, isostearatozinc 15 (neth)acrylate,
i sost earat oco

er (meth)acryl ate, pal mtatomagnesi u t h).acryd at e,
pal mi t at ozi N (Gt ) rﬁlegfé,se §|Smat é’tyéfcréjﬁq&enr ga(ncr%? h%nl]acry hggle{, ¥
cresot at omagnesi um (et h) acryl at e, cresoiatggigc %neth acrylate,
cr esot at ocoFFEE Rt &¢t fil&veenso a- nAphPROAY bARGNRS i Umi e e ANt e,
a- napht hoat ozi nc (neth)acryl ate, a.-naphthoatocopper (meth)acrylate,
~i - napht hoatFontigr&sisemtenmat Ay aeeyy ht ean -3 L raspht hoaat%ﬁlr?@l(l?%ﬂrg & frat e,
a- napht hoat ocopper (neth)acryl ate, benzoatomagnesi um (neth)acryl ate,
benzoat ozi naryl®Hk#13. ~* 8 yL (meth)acryl ate, benzoat ocopper
(meth)acrylate, 2,4,5-trichlorophenoxyacet at omagnesi um (neth)acryl ate,
2,4,5tx richl orophbanokyaset af ozl ieg (et th) sgrogdmbesition of the present
2,4,5-trichl orophenoxyacet at ocopper (nmeth)acrylate, 5
2, 4- di chl or ophenoxy&e etratonBgaest ot § TR Ay acdpd Bfsr (A) is preferably
2, 4- di chl or oohenoxyacet at ozi nc (et h)acryl ate,

2’4'diChlOr%ﬁ%%@QﬁXﬁﬁﬁ;@Eﬁﬁ?@@?ﬁg(?ﬁkﬁﬁ@%rW§@kﬁghtcxfcomponent units

gui nol i necar boxyl atomagnesi um (et h) acryl at'e, qui nol i necar boxyl at ozi nc

h | . i | i
(meth)acryl g e.; 10, qul n%l{?%ﬁ%ér@ﬁé@f‘%ﬁ?@pﬁgg%g’(ﬂ;%ié&erv ber (al)

ni t robenzoat onagnesi um ate, nitro atozinc (nmeth)acryl ate,

ni t r obenzoat ocopper. (neth)acryl a ni ty.Qnapht hal .eneca i um

(neth)acrylé?%ﬂ€$hT+ %ébﬂ%ﬁﬁﬁéﬂgigpb%%f*ﬁi%gfﬁ%g?ﬁigﬁf%%&§¥g e?q?gﬂ§§

ni t r onapht hal enecar boxyl at ocopper (et h)acryl at ul vat omagpesi um

(met hixcr yl A% 1 pef vaBy FRg Y rzfdrl"raigl é‘,oxlﬁﬁl @%{% g&&ﬁﬁéﬁ‘e(%gtrlﬁcglccr% ate

and the |ike. The conpounds of the above fornmula (1) may be those
polymerization containing no metals.

In the present invention, it is preferred that the
metal-containing copolymer (A) be a copolymer comprising 0.1
to 49.9% by weight of component units derived from the metal

20 di (meth)acrylate (all), 0.1 to 49.9% by weight of component
units derived from the metal-containing monomer (alZ2)
represented by the formula (1), and 50 to 98% by weight of
component units derived from the unsaturated monomer {(a2)

capable of radical polymerization containing no metals.



obtai ned by reacting, as aforenentioned, an inorganic netal 20 conpound and
a carboxyl ated conpound, such as (nmeth) acrylic acid, in the presence of an
al coholic or anlc solvent and water, and al so may be those obtai ned by

ot her proces$eé?® These polynerlzable unsat urated nmononers (al) containing a
metal may be used alone or in combinat ion . In SE' -89~ ~J the present
invention, it is especially preferred to use the netal di(neth)acrylate
(all) in conbination with the netal - con%alnlng nononer (alt) of the above
formula (1) as the polynerizabl e unsaturated nononer (al) containing a 5
metal . Unsaturat €d hbhopees¢al) lodpabienef adagi earfpsbpreri £t on
containing no netals As the unsaturated nononer (a2) capable of radical

pol ymer i zat int aclondaitrd Ingl mpcopbalysetrhat) iis £ oppbyreeirzecnd Ol svtd Ot.He above
conponent (al), use may be nade of, for exanple: a (nmeth)acrylic ester
nmononer, such, a9 . et hylydieithpaceyhpbeenetiylt { aBth)aer yraheshe metal
2-nethoxyethy| (meth)acryl ate, 2-ethoxyethyl (neth)acrylate, phenoxyet hyl

15 (et h) acryl aténn Zac(Lzyleatﬁyl QQ&@OXM) et hylsd met Bgz&@éy 8t - &6 component
1- net hyl - 2- net oxyethy neth )acryl ate, 3- nethoxybuty (meth)acryl ate,

3-met fyl - 3- 'H%t %ﬂ{]%’xlec( ’?}J}R Gy Al fa1 IEOE h@‘%ﬁ 4101(1 théi‘?ﬁy' ae.

p- met Hoxyphenyl acr o- net oxyp eny et acry at e,

n}nethoxyphen Ieth th) cry ate phen IetoI Lr%ghcrgate
n- pr opyl ei/ﬂ %}P%ﬁ‘g% tg‘r h c’rﬁ(aﬁ ?? yIPY( st acroglate

i -butyl (neth)acr | ate, t-buty neth)acrylate 2. ethylhexyl
(neth)acryléF@WQQﬁRSHUQ#ﬁﬁrﬂ%ﬁ%@@%lgrogt%%f§?a5tc®netmo“0@eé $g21)
(meth)acryl ate, benzyl (meth)acrylate, phenyl (neth)acryla e, isobornyl

(et h) acryl ateeleatyaed oheony It hemstto)uac rapreties tomaloyci (angit hy) r@@trh’)lei@ WS, a

hydr oxyl at ed nonomer, such as 2-hydroxyethyl 5 (neth)acrylate,

2-hydroxypr0pyi(@mﬂﬂhbauwﬂhate$t6rhydepx9peop§dk@nﬁbh)égrmuaae§2> and
2- hydroxybutyl (neth)acrylate or 4-hydroxybutyl (neth)acrylate; an addition

produat from 2t medrooxyet byl wéhehh) acr ybapenand et hyd eteer Oxé dief, r pu apyd ene
oxi de, y-butyrolactone, 10 s-caprolactone or the like; a dinmer or trinmer of

2- hydr oxyet hydndhet h) 2er y| adere Loy Oy PERBY EothBL A) agfyl ate or the Iike;
a nononmer having multiple hydroxyl groups, such as glycerol (neth)acrylate;

a vinyl mononer ??&é' ?t?f&ﬁifﬁ&yc& t2h ngmd@fyuﬁéﬂp&%&rrwamﬁﬁmﬁ

butyl am noet hyl acrylate or acry am de; "a vinyl nononer having

atertiary anlno such.as dij neth Ianlnggggg (et h) Xéate
1
dlethylamluﬁﬁrﬁp $m§¢ﬁad$y %ﬁm LA ¥ anm nopr op ﬁs(negﬁ§ ryl at e,
di met hyl am nobut ﬁb th%g late tﬁg noethyl (met h) acryl at e,
di net hyl ani fodbH %?f th 5¥%n?ﬁﬁs P ¥ Fﬁbﬁgﬂinopropyl(neth)acrylanlde
15 The marine vessel or underwater structure according to
the present invention is covered with a coating film produced
from the above antifouling coating composition of the
present invention.
The fishing gear or fishing net according to the present
20 invention is covered with a coating film produced from the
above antifouling coating composition of the present
invention.
The method of rendering a marine vessel or underwater

structure antifouling according to the present invention is



a heterocyclicbasic nononer, such as vinylpyrrolidone, vinylpyridine or

vi yl carbazol e; or Sf-898 "? r a vinyl nonomer, such as s-~yrene,
vinyl tol uene, a.-nethylstyrene, (nmeth)acrylonitrile, vinyl acetate or vinyl
propi onat e. SAmBHY t hese unsaturated nononers (a2) capable of 5 radical

pol ymeri zation containing no netals, preferred use is made of (neth)acrylic
acid or (neth)acrylic ester nononers (a2l) represented by the fornmula:
R40CO-CH ( R3') =CHZ ( 2 ) wherein R3 répresents a hydrogen atom or nethyl,
and R4 10 represents an al kyl, a cycloalkyl or an aryl. Also, the

unsat ur at ed arereTere (i) ckapacbi\eemfnq ali oot £ au y@wﬁrmamh@n‘f@@ﬁ@hl @afng no
netals for use in the present invention can preferably be nononer (a22) of
t he for mul a:urk=REGERCH t ukS Wr e=GH2 h( a 3cda tlbn ¢ whielre igr R deeprresentsea
hydrogen atom or nmethyl, R6 represents an al kyl ene, a cycToal kyl ene or an

aryl ene, ang, RBvd epfrasenis iy WeHOXYd cab Ko o f €xEl gabkexyl or an
aryl oxyl . As t he nononer (a22) of the above formula (3), there 20 can be

menti oned, f,0r. npl e, 2-nethoxyethyl (neth)acrylate, 2-ethoxyethyl
(neth)acrylate enoxyethyl (neth)acrylate 2- (2- et hyl hexaoxy) et hyl

(met h).acryl ate, t hoxyet h agryl ate t ho I | at e,
3-net r?yl 3-net hoxy%uq1e h%%rnf ]fené/ & r}’ hogfrlshenﬂ geaén%& gg%%gag et

(meth)acryl ate,, t hoxyphenyl (neth)acryl ate, met hoxyphe: yl et hyl

(et h) acryl &, 4%4&% >§ﬁ%ﬁﬁ§ﬁ%§r1 % %ﬁﬁ@ﬁai%v%?t gﬁefﬁoxyphenylethyl
(neth)acrylate At | east one of these can appropriately be selected and
used. 5 AWDW@QQﬁﬁR?Hﬁﬁﬂﬁm?%‘F&E%1HQ<%éFHG%W§rﬂﬁ %t?9+%@ege@rn%¥hoxybuty
acrylate or the like is preferred. These unsaturated nononmers (a2) capable
of radical polshierg zett oni don ad¥d hignof et B o degedef ngedt g onkeowve in
conbination. In the present invention, it is especially 10 preferred to use
t he nononer Hre2ilfowdfirntd e cdiovwey fammdsa H(i2n of cherbipratsieont Wwnienthennonomnmer
(a22) of the above formula (3) as the unsaturated nononmer (a2) capable of
radi c@l pol ymerization containing no netals. Metal-containing copolyner (A)
15 The netal -contai ning copolyner (A) for use in the present invention is

obt ai ned by gopplydmRy | Zat | ORPF Tideo@POoVEe: PAI YT t 3igbl e unsat urated nonomer
(al) containing a netal with the unsaturated nononer (a2) capable of

radi cal pol yner i ZaL 140 LofU ?k%ﬂglea JEL LS. dﬁ?s%w{@%hdé@éﬁ below.

met al - cont ai ni ng” copol ymer I'S not partlc mted
5 to 40~ by

fer abl d. of 2 L f er.ahl
el gt of uni (500 Fved”f PO CHE EBHbORENEOREI f SafEE Ta 58 0 by wel ght

i1l preferabl i.gh f.uni riv from
st prete aanb flfoGL?lfr?g %%%tblyngm%lgn} agd, ucoxgesred wu'jel'g theoantl%oullng

15 coating film, marine vessel, underwater structure and
fishing gear or fishing net according to the present
invention will be described in detail below.

<Antifouling coating composition>
The antifouling coating composition of the present

20 invention is one substantially not containing cuprous oxide
and organotins, which comprises (A) a metal-containing
copolymer, (B)
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one and (C) a

metal pyrithione compound.



SF- 898 29 unsaturated nononer (a2) capable of radical polynerization
containing no netals. Also, the netal-containing copolynmer (A for use in
the present invention is preferably conposed of 0.1 to 49.9%5 by wei ght,

still prefersdbF¥® 1 to 400 by weight of units derived fromthe netal di
(meth) acrylate (all) , 0.1 to 49. 9~ by weight, still preferably 1 to 400

by weight of units derived fromthe netal -containing nononer (al2) of the
above formula (1) and 50 to 980 by weight, still preferably 60 to 10 90 o
by wei ght of units derived fromthe unsaturated nonomer (a2) capabl e of

radi cal pol yn)i 2attiadn @ontaaimimg erpavetred’s. Furt her, the metal - contai ning
copolyner (A) for use in the present invention is preferably conposed of O.
1 to 49. 9 0 by weight, pseskhtpielenabby, 1the 4aabyceeicghhiofy units 15
derived fromthe met al di (meth) acrylate (all) , 0. 1 to 49. 90 by weight,
still preferapot yhdo (400nBy ¥ei gitureft iwWHd sisderdwesk 5 amddiecoating

met al - cont ai ni ng nonomer (al2) of the above forrmula (1), 0.1 to 97.90 by
wei ght of unit i X NAE, {+ 824091 P i hegaboye forpyla (2 )
, and 0 . 1q?8%b$%wﬁgﬁééﬂf§%ﬁai%g t, st?l% pre%tra%ly % t%¥900 bgymeight
of units derjved fromthe mnaoner_ (a22 f e far «FQr
exanpf%, whe eh“ﬁ&@yﬁﬁ??%a B &ﬁgﬁﬁ'n%%ia&ﬂe&Qggxgghgfggéga%§%ﬁgpganic
met al conpound with (neth)acrylic acid in the presence of an al coholic

or gani o Sol VEHERHPMAP ot LIEEBY P9 IR Be The (oS IPr S dBre S

unsat urated nononer (al) containing a neta],.preferablﬁ, a m xture of
reaction produatymyed grepaner st Viertoriril wak@r 2 ahttah ¥mdattur at ed nononer
(a2) capable of radical polynerization containing 5 no netals are subjected
t o copol ynenirssttiwratiad sychome meiaght capeh bethatrads aad 97 lpaetrs zBy iwsi ght
preferably 40 to 90 parts by weight, and still preferably 60 to 80 parts by
wei ght of campanentir(@azjo isetuses. per 100 parts by weight of the total of
the m xture and conponent (a2). 10 The netal -containing copol yner (A) for
use ifp the presgpte dventd om LA RIRiEnabbhehe (aby atoeeh Dyi sppomen®ii zat i on
of the copol ymerization conponents in the above ratio. The netal -containing
copolyner (A) obfainedqhytear byige?dtabhe coRekIRzakicRBreR t(2a jabove
ratio, when 15 forned into a coating film exhibits appropriate water
resistance ang, aald St Mok IV drobygabl i XLOL <21 BRO) o0Gad Rerlad, of, ti e
and excels in a balante between coating filmcrac esi stance an

hydrol yzability. Al though the nethod of. copol ynerization_for obtaiping 20

t he netal-cdﬁ?%pnfﬂﬁpc Ty%%ra(QSPY%eﬁb%agé? i Cu 3??§’IF%?f%d$asoEe
exanpl e, the netal -contai ning copol yner (A can be produced by _reacting a
mxture of RGN i FAbIE uraaf‘?&%r?dn%‘}et(%aha)crcyg‘ﬁ[taﬁ Hiar]rgﬁa Yet al
and the unsaturated nononer (a2) capable of radical polynerization

SE- 8~-18 31 comediadi dgatd) il ld s t BBTpPesentbedf aoP dof AantiatShttor at

about 60 to 180C for about 5 to 19 hr. In this '
low polymerizate, such as a dimer or trimer, thereof which

has polymerization activity. At least one of these monomers
may be used alone or in combination. Herein, (meth)acryl
means acryl and/or methacryl, and (meth)acrylate means
20 acrylate and/or methacrylate.
As the metal di(meth)acrylate (all), there can be
mentioned, for example, magnesium acrylate of the formula
(CH,=CHCOO) ;Mg, magnesium methacrylate of the formula

(CH,=C (CH3) CO0O) ;Mg, zinc acrylate of the formula



copol yneri zation reaction, a chain transfer agent can preferably be used.
It is preferred to use a chain transfer 5 agent other than nercaptan as
this chain transfer agent fromthe viewpoint of mscibility with the

pol ymeri zablS&-8R%at ur at ed nonomer (al) containing a metal. For exanple, a
styrene dinmer or the like can be used as the chain transfer agent. 10 Wth
respect to the nmethod of copol ynerization, use can be nmade of the solution
pol yreri zati on, suspension pol ynerizati &, enulsion polymerization, etc.
Anong these, the solution polynerization conducted with the use of an
gener al or gafite=€8lC0eNtZ2hs piefeneedatrodatie ofi &Wgoifarmefals hi gh
productivity. As the organic solvent, there can be nentioned: an aromatic
hydr ocar bon, (csueh (@si;xgbenszor dappenescapl at & pbat tlee hfdroecas bon, such as
hexane or heptane; an ester, such as ethyl acetate or butyl acetate; 20 an
al cohol , suclriascugernopy! abgghel netnhhutyh agkcolfokheanoehher, such as

di oxane or diethyl ether; a ketone, such as nethyl ethyl ketone or nethyl
i sobutyl ket ~Qrt i i r rr t t ig er

nol ecul ar wei ght chgﬁ?gggl) gvgj ((%\]/{N)ﬂ,ﬁerrgla@%%éd%c}y l(%%tcsit( gglewggr ?élae%?éog%g;’ﬁ

chr omat ogr aphy) f the netal -contai.ning copolymer .(A)_ f use in the

pr esernt invgor%iso%leb%teg naérf*%lllli/eﬁ?'n 't%ﬁer%hr gfnegS of" argéooutthel)s(i?ogrrettoa 0, 000,
especially 3000 to 10,000. The wei ght average | ecul ar wei ght of 20, 000
or ese 15 PO et Yo o vi oV FHE SHEAEG Mt Er BREDF Ao aes Wr. ¢ he
viscosity of copolynmer solution can be prevented and that gel ation of the
resin by netfaon tdesy ¥ aRp FeisH StHEcop A Yifer CPESEH » cht e r SVEFEd™ On t he
ot her hand, the nol ecul ar weight of 1000 or over is 10 preferred fromthe
vi ewpoi nt t hatd upoomd ormathencoitainedt aagthel mptat . exMi big ssterbkk

resi stance. Although the amount of netal -containing copolyner (A) in the
anti foul i ng astd e oS4 inta0f ddiequreasefiton mhenigiromp someti sting
particularly limted, it can be, for exanple, 15 in the range of about 15
to 300 by wet ghinc predsrabl yind mdgn@5ouhybuetght abased on the anount of
antifouling coating conposition. (B)

4, 5-di chl oro- 2- npQetyky4- 4 $QL Bé@}y!n@'r%‘z%%Qel OnkBeurRF 889 ndmveNtdon, 20
4, 5-di chl oro-2-n-octyl -4-isothi azolin-3-one (B) together with the above
met al - cont ai nj C V. ) h I j thione )
descri bed | a%]derﬁp%:bﬁr)lg%t%?{eest%ﬁe%g%tr itef gﬁfﬂ’lg IE%%‘H%‘S&Q% %g%%owr}%oag&t%e
present invention. The coating filmfromthis antifaul ing.coatin

conposi ti on COTEREY CEENeS g%ﬁcreeae%%r?%n%njtrhqrq%&é: g‘ﬁ&%clar?oén oquonlc%

excel lent antjfouling performance and excel | ent adherence tao the surface of
agi ng det er i'6rielt e CoERPRYL2FPHECOMRORRA pr hehS SPMAPDE i (& WorffBheit (B)
be generally 5 contained in an anmount of 0.1 to 40 parts by wei,%ht,
espectnl |y RBtabnod burfsasyingi yht 1perIzodcpartslbgonePyae with a

carboxylated compound preferably in the presence of water,
still preferably in the presence of an alcoholic organic
solvent and water.

Although the process for producing this polymerizable

20 unsaturated monomer (al) containing a metal is not

particularly limited, for example, the component (al) can
be obtained by heating under agitation an inorganic metal
compound and a carboxylated compound in the presence of an

organic solvent and water at temperature not higher than the



of the antifouling coating conposition of the present invention. \Wen the
conponent (B) is contained in the above anbunt in the antifouling coating
conposition of the present 10 invention, the obtained coating filmtends to
excel in ant5F88%i ng performance and al so adherence. Per 100 parts by

wei ght of metal -containing copolyner (A) , it is preferred that the
conponent (B) be generally contained in_an anount of 0.5 to 100 parts by
wei ght, especially 1 to 50 parts by 15 %éight fromthe viewpoint of coating
filmproperties. (C) Metal pyrithione conpound As the netal pyrithione
conpound ( Odeaumpd §ipnt e ipYleseintme rilentd bh, there can be nentioned
conpounds of the formula: 9 RRl6 g RMWM1 + . . 20 SF-8G8 34 wherein each
of R~ to Q11 i nHepemdemnblrganepr msénflscanhydndgerscatem bamad&ydf gnoup, an
al koxy group or a hal ogenatea a 1 kyl group. Mcan represent a netal such
as Cu, Na, My npdBmdPuhizHeaadcAlyitutcdibdsy preder cetdpdbatis Moepr esent
Zn fromthe viewpoint of durability of coating filmwasting. nis the

val ence of mgialo M Mg, mRiall Rt opg RETRAURAS re8R hecused akena or in
conmbination. 10 In the present invention, It is preferred that the netal

pyrithi one caompound e eral.ly c I 1.0 a .of 1. 90
parts%by weiogﬂtc?esesspl‘facgl? zflgl fqgr&t g%géﬁa%?gﬂbl&%\%e%}gﬁtégberlg%li%gu%ap%éh%y wei ght
of the netal-conlainhgg c%@%%ynerréﬁg (%olid coq%entgg igxg e,aﬂg£29uling
coating confo¥ittor s uf DHeTRnt* T Ay &M T JFF "YHER° T he™ Wet al "By Fit hi one
conmpound (C) is contained in the above anpunt in the antjfquling coating
conposi ti on BIAERELFRBSTHN idV et Fom Y TR 8 5 DU Y ﬁ8§lgﬁat an
antifouling coating filmexcelling in antifouling performance can be
obt ai ned. 2c&Fetwerhydrodider efepFed RHAFOXHIS dragyeFiAffone conpound
(C) be contained in an anmount of 0.2 to 40 parts by weight, especially 1 to
20 parts by hwedghtiger 400 wardals dyloeidhs ofich hes antn€¢oaghlagideati ng
conposition of the present invention. Wien the netal pyrithione conpound
(O 105F- 8~8 Bomisu ofr Bh etk | ncd hei aboyel anbdet ¢wmpthe anlobtodki ng coating
conposition of the present invention, the obtained coating filmtends to
exce~ in anthfou & Ngm PE T OF TN CEn d Then gBh@be PYKidhi@oe conpound (O),
different from5 cuprous oxide, exhibits reduced environnental |oad. The
ant1fouling coal g faRoSeE ! " ESUl4ding: IK a1 QERIAL O O difict et al
pyrithi one conpoun ) W th 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one

(B) excels in the penetrahil]j ik nt o tr coat ed:. . Thet hus 10
obt ai ned coatingy afnf)cfnrﬁ’ef?é%l é&%ﬁp?ﬁé T}g%g- erln%aggté?ggﬁlsnggbeﬁ%’r ﬁrkl)c'e

mai ntaining capabi}ity apd the long-term oo yr1p and vIIT of the

15 periodic table. The inorganic metal compounds may be used
alone or, according to necessity, in combination.

As the inorganic metal compound, preferred use is made
of an oxide, hydroxide or chloride of a metal selected from
the group consisting of zinc, copper, calcium, aluminum and

20 magnesium. Still preferred use is made of an oxide,
hydroxide or chloride of a metal selected from the group
consisting of zinc, copper and magnesium.

When a compound of Cu is used as the inorganic metal

compound, it is preferred to use the same in combination with



coating filmuniformwastability, so that it can be appropriately applied
to long-term conti nuous uses such as ocean-goi ng vessels. Further,
thecoatlngflln1|s resistant 15 to cracking and peeling, and the coatlng
filmfornedis®dhe having hi gh adherence as conpared with that realized in
the use of pyridine-triphenylborane or the Iike. Thus, the antifouling
coating conposition is suitable as an antifouling paint for marine vessels
and underwater 20 structures or as an ahflfoullng pai nt for fishing gear or
fishing net. Optional conponents In addition to the above essenti al
conponent s corsimgtaurg off it af @bt g ni Ry ropol yReet (A)e SE- Q8 3(-~

4,5-di chl oro-2-n-octyl-4-isothiazclin-3-one (B) and neal pyrithione
conpound ( C)gopdieymentiifaduil i ingy edati argacowposintdrormef cehdopriasertsienvent i on
may be optionally |oaded with various conponents as commonly mxed in 5
antifoul i ng pai ntse €8 ExanplogpqumsbifciZersgsuch @s xhlier pratted rear af f i n,
col or pignents such as zinc oxide (zinc flower) (D), extenders such as talc

(B), inorgani G dehydratd ng, agentisar atd fQM A Sq espegi abhis Of §apk e
antifoulants (F) other than the above itens (A to (C, 10 plasticizers,

anti saggi ng/ anti set e oatd._n f.or t r than
t he a%bve cé%bEVH§¥}5E%'%gﬁﬁ£en gl é?cqs %DE%CQaqhﬁgﬁﬁ%%%gqgﬁe%copgg

pi gnent, use of various co ani ¢ and no n

D! ront 5. Beriel BT (e 5 g SRR G S T tde oY BOA" bl B e

Pht hal ocyani ne Bl ue, Prussian Blue and the |ike, | es of t organi c
pi gnents i nCTHRRE T 05 & Vb TS @r &t n%%%%%lp%?ﬂi‘lﬁbh?%aﬁgﬁv%e E%(é‘ﬂ ° ftani um
white, red iron 20 oxide, baryta powder, chalk and iron oxide pomder and
those (active pléﬁemﬁeylﬂhﬂéﬁrawéena§l§0@ﬁéuﬁéa@ﬁ it R radiddile s\dssbances in
t he paint, such as zinc flower (ZnO zinc oxide) , white |lead, red | ead,

zi nc powder fnbragdd/,sutioxi thea popaiesnc Dyes itk bobermeaal ogsntal ok agt s may
be contained in the SP-f3J~ 3r pignents. In particular, zinc oxide (D) is

pref erabl y us@sh1 yien (A wsuldbentesh badadt zbhe okicdetib)y, fiimiweoudcef erred
that zinc oxide be added generally in an amount of 5 to |00 parts 5 by

wei ght per [{Q0,pard $DYRItGMu 0] MRirdheegntraibirag 1Gopehemeb 1) 1arg 0.1 ~0
900 by weight based on the amount of antifouling coating conposition from

the vi ewpoi f1§f RIS td&gpmgtm 'chlét@ﬁgré@g)eérﬁﬁf V\%Q& %ﬁﬂ’?@oq_%tn't%g film

<Extender (E)> 10 T e ext ender i's a pignment ich exhibits ow

refractive inde (j%gghﬁgthowEggrgg ngggdwggrkﬁgkgwé &g}ﬁgg&ﬁfE P%

t ranspar ent it does coat I'ng surf e exten ere can
be nenti oned, for_exa

|l c d
antisetting &fertt o %?%%1%Srgﬁnggaésﬁégf?ﬁigrpﬁgaﬁfﬁ§8m§§§@ ano used

as a .
15 viewpoint that the water resistance of obtained

metal-containing copolymer (A) can be high.

As the carboxylated compound, there can be mentioned,
for example, methacrylic acid, acrylic acid, itaconic acid,
maleic acid {(anhydride), a monocalkyl (e.g., methyl, ethyl,

20 butyl, 2-ethylhexyl or the like) itaconate, a monoalkyl
(e.g., methyl, ethyl, butyl, 2-ethylhexyl or the like)
maleate or the like. These can be used alone or in
combination. Among these carboxylated compounds,

(meth)acrylic acid is preferably used, and methacrylic acid



flatting agent, white carbon, al um num hydroxi de, nmagnesi um car bonat e,
barium carbonate or bariumsul fate; bentonite also used as an antisetting
agent; or the like. Anong these, talc, silica, mca, clay, calcium
carbonate anf kHdolin are 20 preferred. These extenders (E) can be used

al one or in conbination. The level of wasting can be regul ated by the type
of extender enployed. Taking into accou&% the cost reduction and buil dup
SF-8~~3 38 effect for obtai ned paint and the transparency and thickness

| evel for obtained coating film the extender may generally be contained in
t he anti f oulisngseeatiadg e osdsingldiy iufssh anount of 0 to 50 o by wei ght,
preferably O to 30 o by weight . 5 <lnorgani c dehydrating agent
(stabilizer)> Then thergesperaehydcdt pobyagentabseabidatzerdteghabheser
enhancing the storage stability of the final antifouling coating

conposi ti on.(akyagphesiafinghe mdéwos panith dakydsatohgragentsiicnebudenanhydr ous
gypsum (CaS09), synthetic zeolite 10 adsorbents (trade nanme: Mol ecul ar

Sieve, etc.)+ 0fLhQeshals SHED @% ABREAY cydihalior FBLEadAtBLBYholic
ort hoacetate, orthoboric esters, silicates, isocyanates (trade nane:

Addi tive TI) | ike. S r. .Sieve
are pPeferaEP@g%Ee . TE@%&”&%%%%@%?SOﬁggggﬁggf§?¥ﬁggggggggwggﬁsﬂéqé§ed

al one or in cqnbination, <Oher organic_antifoulant, (F)> The_antifaouling
coati ng comIGeNErin RghCORERTn e ¢ RGP ARPPP St Nt St hoSE GEREY Fhdn ¢ ne
above netal - containing copolynmer (A, 20

4, 5- di chl or GL2SR-Lo@Ine a6t I E¥01 4 n- 3- one (B) and netal pyrithione
conpound (C), especially organic antifoulants (F) . Exanples of the organic
antifoul ants (F)Thacume iesparenhyiahigeah? dididim gee coampafattepdildons (e.
g., zinc SE- 8~8 3~J di net hyl di t hi ocar bamat e and nmanganese

2- et hyl enebimedi tdvindeairbaret@®)rdidl, 15 Gra@tsachy or o sophahat osdivéene,

N, N- di et hyl di chl orophenyl urea, 5 2,4, 6-trichl orophenyl nal ei m de,

2- metiyl t hi @thelr bubyl ane b Gre pdlcopioapyl asmpousdt fn azimb ieva thasi eicdpper
acetate and the like. These other organic antifoulants (F) can be used

general |y i Rhaugh camAMmRURLrHRahdt. heasum ofoeddnf oW antentl®thB)yr the®) + (F)
isin the range of 1 to 70 o by weight, preferably 5 to 50 o by wei ght

based on theAMRVALKGH 1 28NS OMADY &R AN GURESLELARY, |b .t BRapHESENt
invention, it 1s preferred that substantially none of borane conpounds,

h 15 Ldine-tri i,ph d d
ot raphenyl BH ARA DR AU IR CAaEaY el T DPARLE Bat ERr PUBTI Nt Can No.

54(1979)-1571 and none of cupr.ous oxide as inorgani.c antifoulant are
cont ai ned i MEHE Yt iFbAT ?P' N (%ﬂt%?ﬁ%ent Al 5L AL

15 toluene or xylene; an ester solvent such as ethyl acetate,
butyl acetate or isobutyl acetate; or a ketone solvent such
as methyl ethyl ketone, methyl isobutyl ketone or
cyclohexanone. When the organic solvent other than the
alcoholiﬁ:compoundjjsusedjjlcombinationv&thtjuaalcoholic

20 compound, the ratio of alcoholic compound to the total amount
of organic solvent is preferably 5% by weight or more, still
preferably 25% by weight or more. When the organic solvent
containing the alcoholic compound at this ratio is used,

favorably, the solubility of polymerizable unsaturated



20 <Pl asticizer (chlorinated paraffin)> Exanples of the plasticizers
include TCP (tricresyl phosphate), chlorinated paraffin, polyvinyl ethyl
ether and the |ike. These plasticizers can be used al one or in conbination.
SE- 898 ~0 TH&sé&®pl asticizers contribute ~o enhancenent of the crack

resi stance of the coating filmfrom obtained antifouling coating
conposition (herein also referred to as "antifouling coating filnf). Anong
the plasticizers, 5 chlorinated paraffid?(chloroparaffin) is preferably
used. Thechlorinated paraffin (chloroparaffin) nmay be |linear or branched.
The chl ori nat@tbpar afé1h atnroomtenpernatateinayhbesbigand vpruddl g
(powdery). The average nunber of carbon atons thereof is generally in the
range of 8 tin&Psaddd pteferatdny 1oHiwi26.cdytsdasl proafmrtriech t ocasse taing
chlorinated paraffin having a nunber average nol ecul ar wei ght of generally

200 to 1200,; espeeiatdy 300ri®e 1d00siaiviyscosity of generally 1 or higher
(poi se/ 25C), especially 1.2 or higher (poise/25C) and a specific gravity of

1.05 to 15 1. 80/ 25, 6Speaidaliah ol 1ol 0,4 704 26C When. her shlprd it o

paraffin of the ove nunber of carbon atons Is used, the obtalned

antifauling coating conposition, enabl form a coating film¢that is
resi s'?‘:gnt to{:% ac%?‘htga W%@eﬁeﬁaa’Mﬁgﬁk&oﬁgmnggﬁgpgtl)?gc%gb%%eati%prr% o
chlorinated 20 paraffin is |less than 8, the crack inhibiting effect may be
unsati sf act dt§tabn the Bt hand? Whén r@ﬁgenﬁﬁbgrlo’focél(?% At fof
chlorinated paraffin exceeds 30, the surface of obtained coating film may
exhi bit poorsiwakt inwke rordorenee 4 edenalsiidntyy) ARG Pobrl RMFuF iTHY:
performance. It is JF-~~"~ Lt | preferred that the chlorination ratio
(chlorine comtent)ing @ byiveidEd psrafefarbedgerer aheyviewphent diget of 35
to 75 ~, especially 35 to 650. When the chlorinated paraffin of this

chl ori nati oncf@tiandne isedso el cobhakmed gentiid eullvagt coat icag Be coinpasi ti on
enables formng a coating filmthat is resistant to cracking and peeling.

As sugh a chjprinat gdrpanaffdibndihene ganyRermeati ongd: heost B A i,
"Toyopar ax 150" or "Toyoparax A-70" produced by Tosoh Corporation.

<Anti saggi ngl/Rotisett LBgradens ot AkXoL LapighiageMtdre 18 Jh€rerred from
anti saggi ng/ antisetting agent (thixottopic agent) may be added to the
antifouling t] Sifl ' bi | pAy i ot one
Gotriment a’ (oot Feoup SPRg et St e T Ch Gl PR ey e ) o
conposition, such gs a organic ﬁéay. Exanpl es of the 15
ant i saggi ng/2nt PEREEFRY 5§entsSTheYude organic clay salts such as stearate,
| eci t hinate, alk%lsulfonate salts of Al, Ca,ang Zn, and furtger i ncl ude
pol yet hyl ene wax,Ilafl8eP 520U iRt GdeRALSHCCALER  CorP S NakE 2 hBF YA Y& hax, a
m xture of hydrogenated castor oil_ wax and pol yam de wax, synthetic 20
parti tul ate &2} cacnhdipaonyed Hydlehke bxides o vOman®le, oty et wax,
synthetic particulate silica, polyethylene oxide wax and organic clay salts
are preferabtyteapbeywdenAsnbhgannti paggilngrapriusedt vndg cagdory laissl can al
so be made

compound is not particularly limited, it is preferred that

the ratio of inorganic metal compound per mol of carboxylated
compound be 0.6 mol or less from the viewpoint that the
20 obtained metal-containing copolymer (A) can have high
transparency. On the other hand, it is preferred that the
ratio of inorganic metal compound per mol of carboxylated
compound be 0.1 mol or more from the viewpoint that the

coating film formed by obtained antifouling paint can excel



of those commercially available, for exanple, by the trade S~-89~ 12
nanmes "Di sparlon 305", "D sparlon 4200-20" and "D sparl on A632-20X", all
products of Kusunbto Chemicals, Ltd. <Gther coating filmform ng conponent >
The antifouﬁﬁﬁé9%oating conposition of the present 5 invention may contain,
as coating filmform ng conponents, resins other than the above

net al - cont ai ni ng copol yner (A) as | ong g@ these are not detrinental to the
obj ect of the present invention. Exanple&s of these "other coating film
form ng conponents” include sparingly water-soluble or 10 non-water-sol uble
resins (herdimafatar alsy gtefetged to as "sparingl y/ non-wat er - sol ubl e
resins"), such as an acrylic resin, an acrylic silicone resin, unsaturated
pol yest er resinsInalfd popduesiion afpodypuw enmab bsiumsat widiagbmenouislver, a
uret hane resin (rubber), polyam de resins, vinyl chloride 15 copol yner
resins, a chiani nairech ribhera (esi D) threhdior i awd etbol leétweersans, a
styrene/ but adi ene copol yner resin, an ethylene/vinyl acetate copol yner
resin, a vinyle U ord detLSi dbmpbludd Ky I £5¢ 4 b dk FLEBE @NEohBSA, Aas
petroleumresin and the like. 20 In particular, specific exanples of the
above svinyl ChlOlidlg GORal YIB! (1eBLs LRehuds e Mrladhlofiidie/sddih,
acetate copg\yner resin, a vinyl oride/vinyl acetate/vinyl alco _-Co
copolymer resin, a vinyl chloride/vinyl i-butyl ether, copol r.resin, a
Tohy1 Y TS S8t e e dor PR N I chatertssory e RSP YIS At STEN or de
of ethylene/vinyl acetate copolyner. In the present invention, these resins
and rubber s R BEUSERRICTHETOC PRLIEERDI #E M8hETIn (R Y BLERCH N ent i on,
5 the above sparingly/ non-water-sol uble resins can be used in conbination
with the foltheiiafFatet wadlamlte tds iptExampres of the rwRieC §&tdl e
resins include rosin (e.g., trade nanme ~~rosin WV), a nonocarboxylic acid
and salts t hemgofund Asarivexydrdeat boxploundacpdgan hereo baenbeamemeitenved, 10
for exanple, a naphthenic acid or fatty acid having about 9 to 19 carbon

at omsl0 Exanplescnidihe tgad tagndin thmond carteax yid reneac idds iimc Inedes tGon )Zrisand Ca
salts . Exanples of the rosins include gumrosin, wood rosin, tall oi

rosin and the dikeapihese wid heatgexeepbion eanshe wsedeighthestdipresent

i nvention. These water soluble resins can be used alone or in conbination.

<Sol vent > | ;k?fé‘felaé%in%w.'é NG G33L iNO,EQRROS! thPdh Afaddie Y gsaNdedvignt i on,

t he above various conmponents are di'ssolved or 20 di spersed in solvents .

Use can be de of vario vent I d ] j aints,
such as aligﬁéiﬁ?a%ﬁ%%%gggigkéfgﬁﬁégﬂgg?@rggﬁgqgfh%&'ggﬁgégﬁg%qgggﬁples of

the aromatic golve ts include xxlege and tolugne. gggypgg%tggngge getonic
sol vent s i nctideP R BREE BXANDT 4 0F FHRa et hBy MO SE. 82 9

15 metal as resultant reaction product is obtained in the form
of a solution, thereby enabling efficient copolymerization
of the polymerizable unsaturated monomer (al) containing a
metal with an unsaturated monomer (a2) capable of radical
polymerization containing no metals.

20 Upon the production of polymerizable unsaturated
monomer (al) containing a metal through reaction between an
inorganic metal compound and a carboxylated compound in the
presence of an alcoholic organic solvent and water,

generally, a mixture of component (al), organic solvent and



44 sol vents include propyl ene glycol nononethy' ether and propyl ene glycol
nononet hyl et her acetate (PMAC). Production of antifouling coating
conposition The antifouling coating conposition of the present 5 invention
can be proddéed’¥rom the above metal - contai ni ng copol yner (A),

4, 5-di chl oro-2-n-octyl -4-isothiazolin-3-one (B) and netal pyrithione
conpound (C) together with optional conponent s according to necessity by

t he appropriate use of common 10 net hods! For exanpl e, the production can
be perfornmed by adding in given proportion sinmultaneously or in arbitrary
sequence, aitt&ti Ag/ HIRIRY tEtd th spErcsl g hirad sy Ve el -&bnt ai ni ng
copol ynmer (A), 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one (B) and netal 15
pyrit hi one compaurdtel) mbogekher add tdgpalsled] cdccerddicad polpeeessptyona col or
pi gment, especially extender (E) such as zinc oxide (D), talc, silica,

mca, clay, ealteiiumneankonaitelay. kael ithe abpbngmganiza tdehy driati ngeagent
(stabilizer), an antifoul ant, especially organic antifoulant (F), a 20

pl asti ci zer . R ARLISAGP NG/ BNti Sl dd N reGeHhatotdies eaddddehd i [4n f ormi ng
conponents, a solvent (e. g., xylene), etc. The antifouling coating

conposi tion of . af, ti c I £ of

vari O§S shaﬁ)ng&“g}%Egéggggé ﬁggﬁg lsrggﬁl %Eoﬁﬁ%g}r)f\?vgtgg Eter%d(;%l? eg%ﬁgg}c'
exanpl e, supply water inlets d waste. water outlets for thernal r

pl ants and ﬁ%é%@éﬁtlggv\gr 2p1l;téfn?§;° EVU‘&%&\@?Ht‘fg\leonn%ﬁlree\%nr?tlﬁn\}}l‘eOﬁ%?%ﬁgs f or
use in various_nmrine civil engineering works 5 such as coastal roars,
under sea t unrfePq® P HFNE L }FEF edhe @%Mﬁébﬁ%?naﬁaum?ﬂe
vessels and fishing materials (e.qg., rope, fishing net, fishing gear, float
and buoy) omsaame il plcapeihss cdcéefdicag PolyRerégdtontr jorbehhtfle. As a
result, there can be obtained, for exanple, 10 marine vessels and

under wat er sta metaies converedaniddrahntd flonbinayg , coad & nyc fidlmamti,.cAtEs
excellent in antifouling properties and can sl ow yrel ease anti f oul ant
conpaent s fuayulal peoh Daigesh per itede0fibl & nef faind arti clop cdgspirtie atthent hifck
coating, has appropriate flexibility and is excellent in 15 crack
resistance. Jh@HMHfOukl NG PALDNY fihdvabkai etk byn ePRhyd Hgmt keuabove
antifouling coating conposition of the present invention to the surface of

various Sha&%egdimga%éawfy%@giimlém?sé@u%@@éIrﬁ@ﬁoﬂ]@r aptifouling

properties 20 and, for exanmpl e, can continuously inhibit attachnment of

aguatic or 9301 UGN ARS8 kel HECSn LDAIIACE Ciadlf A8 hidy Bacraghpul as,
oysters and ugualajf a prolonged period of tinme. In particular, en the
materials for marine vessels F - 8 ~? 8 46 . etc, are. F steel, wood,
an al um num3L3 Gy gﬂﬁ SEIRSERENS tﬁﬁec%{ﬁ??‘?%fh‘i i‘ﬁ‘g%o%i.mf”‘ glr(l:%rrlf)%esf”gi%grrl
satisfactorily adheres to the surface of these terials. W('(tj{}]1 res&gct to a
st eel13poat driEme GG PESEY, TORePABBRFEAt PBNC b CYMRCEMEY £ Gut)i ng

coating conposition of the present invention is generally carried out to a
substrate surf neefhavPAg FdenNsefiRsht af Mpter contained in themixture

containing the component (al) be in the range of 0.01 to 5,
especially 0.05 to 3 times themolar amount of inorganicmetal
compound used (molar ratio) from the viewpoint of operation
20 efficiency.
As the above polymerizable unsaturated monomer (al)
containing a metal, there can be mentioned, for example, a
compound {(al2) of the formula:

R!-C0O0-M-L, (1)



coated with a priner, an anticorrosive paint and, according to necessity, a
bi nder paint. Further, this antifouling coating conposition nmay be applied
as an overcoat to the 10 surface of any existing antifouling coating fil ns.
Mor eover, fof &Xanple, the application of the antifouling coating
conposition to the surface of undersea structures enables inhibiting the
attachment of sea lives so that the capability of the undersea structures
can be 15 nmmintained for a prolonged period of tine. The application of the
antifouling coating conposition to the surface of fishing nets enabl es
avoi di ng t hehelreggi Mg 6EPrREcREShes ©FJ@Réct PERANAghABLBCwWANF@tHESSERI ng t he
danger of environnental pollution. 20 The antifouling coating conposition
of the preséund,nweenitdaredreyrdre tdier eotdue appls ek g fosHithgCriéts) —or may be
applied to the surface of marine vessels, underwater structures and the

| i ke whi ch las=been foooi-shednw thdanounderewatcHsueh psoaidast threventive
agent or a priner. SF-~J~ | Furthernore, the antifouling coating

conposi tion efoduhed) asent 4 nwantl gl besappii&d; as an overcoat for
repair to the surface of marine vessels, especially FRP ships, underwater

structures and_t@eréégg which has. &l ready.been 5 coated with conventional
antifouling paints o the antlfouFlng coafing conposition of the present

i nvention. The thickness of the antifouligg cgatkn e%glg1%hU§ E%%QEd on the
surface of the narthe?VeR58PRICunter wat et “EFr GePEFES SRd Phe PIrke, alt hough
not particularly limted, is, for 10 exanple, in the range of about 30 to

1 50 um per a¥RISEEET Bn FEFE SRGS dbtedined &n?Y?gﬂ?rhﬁic&hFFHatFFPﬁFdor
coating filmon the surface of parts of marine vessels and underwater
structures ToUGEEPPRESUEEAE AL R hYTECARADOFNE + t B PR [grese Rt
invention is forned fromthe above antifouling 15 coating conposition,

| essens t he tdengemefo myan Yo rgwentralhpolnat wose bnde exd dbend m3 he | ong-term
antifouling capability against a wide variety of organisns which attach to
mari N vesseleprayibrimgernatere sdsaiet IR'@s. aAecording to the present

i nvention, there can be 20 obtained an antifouling coating conposition of

wi de applicability;gnahki AgmBYENcgHQUUESLI BRcOfadewhict auabkif 6l ag apai nt,
whi ch antifouling coating conposition is capable of form ng an antifouling
coating filmexcelling in long-termantifouling performance and exhibiting
vari ous 5F-~8 ~~8 excellent characteristics, such as -realizing ef

excel | en~ antifou,ioge aghbyltyo Wil £ (189UG) NG BRGNS 9Rkg LR FgnMent
uni formwasting of coating filmat constant ‘rate for "a prol onged peri od of
time so as tp excel in the 5 uniformwastabjlit f i fil

mai nt ai ni ng oék?@VIQHF ﬁﬁPﬁgéﬁﬁgﬁgp%%f?E?%% c%e 5?§§§%%0 ohg£%96€$ﬁod of
time so as to excel in the long-termantjfouling cap biIitg i ntaini ng
perfoF%ance:%fr%ﬁﬁﬁ??ﬁf¥?$n?nb% %@F%%i?%b?er?ﬁlgﬁﬁangﬁﬁf%g %£2§%|S,
resistance to cracking and peeling, 10 increased adhesion as conpared with
that of a Cd@gqqk93¢¢,ﬁ residue derived from a monovalent organic acid,

such as monochloroacetic acid, monofluorocacetic acid,
propionic acid, octylic acid, versatic acid, isostearic acid,
palmitic acid, cresotic acid, a-naphthoic acid, B-naphthoic

20 acid, benzoic acid, 2,4,5-trichlorophenoxyacetic acid,
2,4-dichlorophenoxyacetic acid, quinolinecarboxylic acid,
nitrobenzoic acid, nitronaphthalenecarboxylic acid or
pulvic acid. Among these, fatty acid residues are

preferred.



based on pyridine-triphenyl borane, etc., sharp hue and reduci ng of

di scoloration after water imersion or exposure. Furthernore, there can be
provided an antifouling coating filmforned fromthe antifouling coating
conposition*ﬁﬁa?815 covered with the antifouling coating film a marine
vessel , underwater structure, fishing gear or fishing net. Wen the surface
of coating substrate, such as a marine ssel, a marine structure at its
part imersed in water, a fishing gear of a fishing net is

coated/i npregnated with 20 the antifouling coating conposition of the
present inventioh¥aidalascestihg FPmﬁPU§dﬁoﬁﬁ@ée§ﬁ“FﬁQngdrﬁéﬁéfﬂ¥ﬁﬁffouIing
and damagi ng thereof can be reduced to a striking extent, and the service
life thereoffacamle 6trikinglde exarendedor dace het asegwds anni f oul i ng coati ng
conposition | oaded wth a col or SE-:3~8 ~19 pignent, a coating film of
sharp nue camdaeh ot sy nedk, Then@attildoohcagacoat hag(conmppsctiydntef the
present invention is soluble in organic so~~vents, so that it excels in

appl i cabi | i thyd-ii S netiSsomier bndbe) s8riDgrygssel , underwat er
structure, fishing gear and fishing net according to the present invention

are obfai ned, 4 {He 1S K orf N1n A0 i oWk Pg) §0aL 1 fige cONpoOsi tion of the
present invention, and exert excellent antifouling performance over a

prol onged period.of tinme. 10 EXAW invention will further be
iIIustratedWﬁﬂ?)fkﬁ¥?F?% %??ﬁ&?t&ﬁ%%@ﬁ?§¥§g§f%g Exanpl es, whi ch however
inno way limt the scope of the invention. 15 In the foll ow ng Exanpl es
and Conpar atiRR Exapit e ?t?ﬁﬁ?%PR%?efm?Bhgﬁ?F¥lﬁ§eMBight. Product i on
Exanpl e 1 (Production of netal -contai ning nononmer al-1) In a four-necked
flask equi ppethin e BoRdHIRHSER | (BeDD) R REY hDRBL ePTORIAPBPBFAAGCT unnel and an
agitator, 85.4 parts of propylene glycol nethyl ether (PGW and 40.7 parts
of zinc oxi denswereachatgyed apnbheare@dotorPsSC (nakh) agrvaéfeén. Fromthe
dropping funnel, a mxture of 43.1 parts of methacrylic acid (MAA), 36.1
par t s1of acrodt ¢l acoradiéds iand(bepa) dsrplateSFoctyrabOziater was dropped at
a constant rate over a period of 3 hr. Upon she conpletion of dropping, the
reacti on sol yhdom) derpedts pnosi y kyvbtbppee tmapbspacentytefurther, agitation
was carried out for 2 hr, and 36 parts of propylene glycol 5 nmethyl ether

was added, thereby.ebhalnt8gutr aRsPRYl 8RLyMhXEUr ees0hthteni6A) contai ning
met al - cont ai ni ng nononer al-1. The annun¥ of solid contents

(met al - cont aj pi al - i i i | ution was 44.8
wt. o. Produgﬁégﬁ)£§g2g%%62 E%}? ?%%Qg?P %go?ﬁ%%gg?%gg%?g%ﬁing nononer

al-2) In a four-necked flask equi ppe Lth nde rooneter, a

dr oppi ng f unhie? SRRt AR RGP E Rt oF gﬁ?ghgggfgﬁgﬁgh-gg?%&%ﬁéfkggéﬁ%, 61.1
parts_of xylene and 40,7 garts of zlne oxi de re Epar eg %nd heated to 75C
underl%gitaifmﬁﬁh acrylate, i1sostearatocopper (meth)acrylate,

palmitatomagnesium (meth)acrylate, palmitatozinc
(meth)acrylate, palmitatocopper (meth)acrylate,
cresotatomagnesium (meth)acrylate, cresotatozinc
(meth)acrylate, cresotatocopper (meth)acrylate,

20 a-naphthocatomagnesium (meth)acrylate, a-naphthoatozinc
(meth)acrylate, o-naphthoatocopper (meth)acrylate,
p-naphthoatomagnesium (meth)acrylate, P-naphthoatozinc
(meth)acrylate, B-naphthoatocopper (meth)acrylate,

benzoatomagnesium (meth)acrylate, benzoatozinc



15 From the dropping funnel, a m xture of 43.1 parts of nethacrylic acid,

36.1 parts of acrylic acid and 5 parts of water was dropped at a constant

rate over a period of 3 hr. Upon the conpletion of dropping, the reaction

sol ution turhedffomnilky wite to transparency. Further, agitation 20 was
carried out for 2 hr, and 36 parts of xylene was added, thereby obtaining

transparent m xture solution (B) contai ?,;ling net al - cont ai ni ng nononer al - 2.
The amount of solid contents (netal-containing nononer al-2) in the

obt ai ned m xture solution was 44.9 w. o. SF-89n 51 Production Exanmple 3
(Product i on @fetfetelyderitcai Yy InorRrPel - @) ih af¥vt@thecked 1 ask

equi pped with a condenser, a thernoneter, a dropping funnel and an

agi tator, 8%,9,dartsidhlefrquhapyderecet yootagreadin etieh haelrwbat®, parts of
zi nc oxide were charged and heated to 75C under agitation. Fromthe

dr oppi ng fume,,5-a MicHlwrepfedxydcpadtsz ic metdEcrytirglaceéd, 36.1 parts

of acrylic acid and 5 parts of water was dropped at a constant rate over a

period of 3hrg diaon 4he, e et st e dOa 0 c s PPi fgs t i hecFeagtéon sol ution

turned frommlky white tosem transparency. Further, agitation was carried

outfor 4 hr o andy A pardeholy Aoyl ansgm yaal Hﬁ‘é@ﬁ({a@ﬂ)?&té@@s added,

t her eby obt al’nl_ng iIg y turbid mxture solution (C) containing

met al - cont aini mnoner .al-3. The 1 sol tents

(et al - cont e%in‘{]%bln%onoorr%orheé}q%a$%t$ﬂgy%? aﬁ“neggdﬂnﬁ%x g%%‘)%bl ution was 44.90.
Production Exanple 4 (Prqduction of netal -containing nonoper al-4) In a

f our - necked 415k EH R TH G CONYERRRT %%“%%%F%ﬂﬁg‘?er, a droppi ng
funnel and an agitator, 70 parts of propylene glycol nethyl ether, 15.4
parts of watdirmdl s ar surtis? oP Mg hes BT dENsiet & ehat 68 and heated to 75C
under agitation. Fromthe dropping funnel, a mxture of 43. 1 parts of

met hacryl i ¢ @arinhl Beecdripartlsaobzaee ylhetlacddraice0 . 6 parts  SF-89g 52
of water was dropped at a constant rate ever a period. of 3 hr. Upon the
ccnpli®t i on ofuh@pmary riddiey reactoppesolmeticnacuy hedérom mi | ky white
totransparency. Further, agitation was carried out for 2 hr, and 20.4 parts
of propyl ener ol yeodn Doamidydnes her wastapdedy1sther ebyt obbahnbagottanspar ent
m xture solution (D) containing netal -contai ning nononer al-4. The anopunt

of solid contgntys éé%t?éﬁ&,om:@wwgngyaea@ép@ér4}méﬂh§Q@r beakped mxture
solution was 44.20. Production Exanple 5 10 (Production of netal -containing

nas ¢ . Pr ¢
monomer a %ﬁf(]?rga UL %&&%%gﬁmgeﬂagﬁggw 8:£00deYSsEe, @

t her nonet er, pi nga nne an agitator, 85.4 parts of propyl ene

gl ycol et hyl 'ﬁ%@rﬁépfﬁ% Oﬁgcg%%%%g%gg?grqgswgncg%gfﬁﬁgg: charged and

heated to 7 i on: e droppi nnel’; a m xture of
43.1 parts of nethacrylic acid, 36.i arts of acrylic acid and 5 parts of
vvater&\/vas dr%b%ﬂ“%{?h%h?:]o%?%?ﬁb?ﬁﬁ’ agﬁ?(éf’pgeﬁe?’f‘%‘gh})?c§yp1?.teUpon t he
conpl etion of dropping, the reaction solution turned frommlky white to
t r anspar encyPUu TR Epeag eyt tat (BRLRASCERFRFEd PBLIBRECESORC2 hr, and 11 parts
of propyl ene glycol nethyl ether was added, thereby obtaining transparent
m xture sol uthebh (& rebateai Mg aeeedrront Eeniing croderhsr 284- Bhe Th&eanount
of solid contents (netal -containing nononmer al-5) in the obtained m xture
sol uti on was 44. 60e compounds of the above formula (1) may be those
obtained by reacting, as aforementioned, an inorganic metal
20 compound and a carboxylated compound, such as (meth)acrylic
acid, in the presence of an alcoholic organic solvent and
water, and also may be those obtained by other processes.

These polymerizable unsaturated monomers (al)

containing a metal may be used alone or in combination. In



SE- 88 53 Production Exanple 6 (Production of netal-containing nononmer al-6)
In a four-necked flask equi pped with a condenser, a thernoneter, a dropping
funnel and an agitator, 85.4 parts 5 of propylene glycol nethyl ether, 40.5
parts of zi RE~®¥ de and 0.2 part of cupric oxide were charged and heated to
75C under agitation. Fromthe dropping funnel, a mxture of 43. 1 parts of
nmet hacrylic acid, 36.1 parts of acrylic acid and 5 parts of water was
dropped at a constant rate over a peri66310 of 3 hr. Upon the conpl etion of
droppi ng, the reaction solution turned green. Further, agitation was
carri ed out therppesent dmdertt ipart ¢ tofs peopyliedd yPyederveehyd UseheRewas
added, thereby obtaining transparent m xture solution (F) containing

met al - cont aieitag aaneseh )abre.] afke (@iduntirofcdho isod i idrconttEnttshe

(meal -cont ai ni ng nononer al-6) in the obtained m xture solution was 44.09.
Production Examnl-echtGRHaguChbabnelr metal -eonied nivigr<gpemyurer (A 1ysln a
four-necked flask equi pped with a condenser, a 20 thernoneter, a dropping
funnel and agi.t . r f Lenelycal 1 yetdwd s gthey .o 57 parts
of xyl ene a%&e4%géﬁbgré %ggﬁifﬁgfﬁﬁ%§€§%;we chargg% gnd heategﬁio 100C
under agitatie(%r(_ll.l From the dropping funnel, a transparent m xture consi sting
of 1 Bart oFlnEthyI net hacryl ate, 66.2 parts of ~F-~39~i 54 et hyl
acrylate, 5.4 parts of 2-nethoxyethyl acrylate, 5 rts,of the mxture
2ot o (AF BBEa eSS PROHREL (47 ERRABLE TE TR0 5ar SObTIR I 2Ab 1 par
of chain transfer agent (Nofner MSD produced by N ppon 0il & Fats Co.,
Ltd.), 2.5 Zopactisisn RBNtEZcbi si sobutyronitrile produced by Japan
Hydrazi ne Conmpany, Inc.) and 7 parts of AMBN (azobi snethyl butyronitrile
produced by Japaks Hytk aziset Coapadymoneesr) (aas aroppéd af asaedeémstant rate
over a period of 6 hr. After the conpletion of dropping, 0.5 part of 10
t-butyl per eetlgates iamd iprparcirs a0fnixyd ewematré sf ahielierd sdroppédimevered peri od
of 30 mn. Further, agitation was carried out for 1 hr 30 mn, and 4.4
partsoof xyhene was added ddwsondher mmas b ahaeda highteel fow
transparent resin conposition of 45.60heating residue and Gardner
viscosity-Yéy%ﬂH&Econtaining any insoluble matter and contai ni ng

nmet al - cont ai ni ng copol ynmer A-1. Production Exanple 8 (Production of

Tetal - contai ni ng, copolyEL,(12) LOca,f aupoReckeduthask sauhpped with a

condenser, a 20 ry a dropping funnel and an agitator, 15 parts of
Doy e O MBS oL P, BRLER Sl e o dpadangt st
LEPRSL}y?aE;&pS %%ﬁ%%@?%§§9%?e% Bigg%k@? 6gegﬁ%§@¥§fa€g,gﬁ%ggkyethyl
15 (meth)acrylate, 2-(2-ethylhexaoxy)ethyl (meth)acrylate,
l-methyl-2-methoxyethyl (meth)acrylate, 3-methoxybutyl
(meth)acrylate, 3-methyl-3-methoxybutyl (meth)acrylate,
m-methoxyphenyl (meth)acrylate, p-methoxyphenyl
(meth)acrylate, o-methoxyphenylethyl (meth)acrylate,
20 m-methoxyphenylethyl (meth)acrylate, p-methoxyphenylethyl
(meth)acrylate, n-propyl (meth)acrylate, i-propyl
(meth)acrylate, n-butyl (meth)acrylate, i-butyl

(meth)acrylate, t-butyl (meth)acrylate, Z-ethylhexyl

(meth)acrylate, lauryl (meth)acrylate, stearyl



of ethyl acrylate, 5.4 parts cf 2-nethoxyethyl acrylate, 4G parts of the

m xture solution (A) obtained in Production Exanple 1, 10 parts of xyl ene,
1 part of chain transfer agent (Nofmer MSD produced by N ppon QI & Fats
Co., Ltd.),JQT%%B parts of AIBN and 5.5 parts of AMBN was dropped at a
constant rate over a period of 6 hr. After the conpletion of dropping, 0.5
part of t-butyl peroctoate and 7 parts aé xyl ene were further dr9pped over
a period of 30 min. Further, agitation s carried out for 1 hr 30 mn, and

8 parts of xylene was 10 added. Thus, there was obtained a |ight-yellow
transpar ent (PN aCopasivi &?Fd’fyﬁd.“‘f&m@aﬁlﬂﬁgﬂr%siﬁlfé‘%d Gar dner

vi scosity+V not containing any insol uble matter and contai ni ng

met al - cont ai(mietdy ) @epol harer, A-bdPmoductias Banpl &t 9 15 ¢IPtwiict i on of
nmet al - cont ai ni ng copol yner A-3) In a four-necked flask equipped with a
condenser, ankhennmmiere adrgppiiny If unrelh Jendr @ratagi tator, 15 parts of
propyl ene glycol nethyl ether, 57 parts of xylene and 4 parts of ethyl

acryl ate were Ch@rﬂféréﬂﬁlﬁﬁéaeﬂoﬁ@méppcéuaHeESZQ—agakakyeﬁhyEron1the
dropping funnel, a transparent m xture consisting of 14.6 parts of nethyl

met hagr yl at . t f , (meocPREE Sy i - butyl acryl ate,
47. 4 %arts gpeﬁﬁégnﬁlu%e&soﬁwdcrﬁ) d(?;F!é)yt%ai %e%tiﬂéPf%ducti on Exanple 1, 10
parts of xylere,, 1 part of, chai.n tr f ager SF- 898 56 MsD
produced by BNikgﬁgﬁ’%ﬁr%ﬁang%(%),a%%e{e’Z%r\rqp}é(g%\g;%?&%%N and 8.5 parts
of AMBN was dropped at. a constan~ rate over. a period of. 6 hr. After the
conpl eti on dftedtgfsi Mgt a e ?%afi%y CRMRRYY L pEPotl AT Bhe 7 parts of

xyl ene were 5 further dropped over a period of 30 min. Further, agitation
was carried out #oraddiyi@oPrPARCENEE G § Pt ofe S(M enBehAS25dHed " SThus,
there was obtained a light-yellow transparent resin conposition of 45.80
heat i ng resiathge edridy Garelneride s qosinwloe notldent urpv by ahgCieRol ubl e
matter and | O contai ning netal -containing copolynmer A-3. Production Exanpl e
10 (Prooduct isoiragfraied @t ercondai rhangl dopol yner A-4) In a four-necked flask
equi pped with a condenser, a thernoneter, a dropping funnel and an

agi tator, 15 parisdoheiSopr epyheneogl yealdrekiyplthgtihdimethl apantistef, xyl ene
and 4 parts of ethyl acrylate were charged and heated to 100C under

agi tation. Fromdhs. ¢ e ng harmeler g1 dtanspareat 10kxf ure consisting of 18
parts of nethyl” nethacrylate, 61 parts of ethyl acrylate, 37.8 parts of the

m xture sol ution (@Engge?bkgiqugg gglgggg%g%i@?o%%n@r%u%s,1gu9§1r ts; of

xyl ene, 1 part of aln trans ent produced by N ppon Gl &

Fats Co. , Ltd. 2, 5 parts of AlIBN_ and .7 rt f AVB d at a
const ant rat%lyd?lgerrd]a B%e?tr}g)da%lfy%ﬁ’. nf e ﬁtgoa}lcoo@repfekh onlgo\tgagrrgg)% g, 0.5
part of t-butyl peroctoate and 3E -898 gi 7 ga};tz of égjcgnf were further
dr oppEY over HFETTREDY IBRP TR 1 heY S agrt At Fdn*has carYied out for 1
hr 30 min, and 8.2 parts of xylene was added. Thus, there was obtained a

|i ght - yel | owtSahsTar 6h2 t ¢ el n (ROHPLIFTY bATSHC46. 0

a vinyl monomer having a tertiary amino group, such as
dimethylaminoethyl (meth)acrylate, diethylaminoethyl
(meth)acrylate, dimethylaminopropyl (meth)acrylate,

20 dimethylaminobutyl (meth)acrylate, dibutylaminoethyl
(meth)acrylate, dimethylaminoethyl (meth)acrylamide or
dimethylaminopropyl (meth)acrylamide;

a heterocyclic basic monomer, such as vinylpyrrolidone,

vinylpyridine or viylcarbazole; or



5 heating residue and Gardner viscosity+T not containing any insoluble
matter and containi ng netal -containing copolyner A-4. Production Exanple 11
(Production of netal-containing copolynmer A-5) 10 In a four-necked flask
equi pped wi h~3"tondenser, a thernonmeter, a dropping funnel and an
agitator, 15 parts of propylene glycol nethyl ether, 57 parts of xylene and
4 parts of ethyl acrylate were charged and heated to 100C under agitation.
From the dropping funnel, a transparent~fi xture 15 consisting of 5 parts of
met hyl nethacrylate, 64.9 parts of ethyl acrylate, 5.4 parts of

2- met hoxyet hyl ~ a2r yLay &, Mapopart sSBENt Ré AT XEaRe, sBE UYL 6R-PA) Sobt ai ned i n
Production Exanple 1, 6 parts of the mxture solution (E) obtained in
Product i on Bxargltey 15t viGenmar t nedfh )xad mneon it piake, ofirohlaiacQrte ansf er agent
(Nof mer MSD produced by N ppon 0il & Fats Co. , Ltd. ) , 2.5 parts of AIBN
and 6 partsvafn AVBYamsortitapped at a constant rate over a period of 6 hr.
After the conpletion of dropping, 0.5 part of t-butyl peroctoate and 7

parts of xylene wgkggfURtherudeoppedtevemnoaoperk0daof 38pAbne burther,
SF-898 58 agitation was carried out for 1 hr 30 min, and ? . 7 parts of

xyl eng was T , I Ln i - I Aansparenrt resin
conpogitionq%gﬁ%§ﬂ2%%EggkpgégFggﬁdgghg%éﬁgggd%%?n%fgg%s?%§%L not ggﬁtaining

any insol ubl.e matter an aont ai-ni ng al-c i \nu 0po A-5.

Pr oduct i on é?ar%a\(%e ﬁta( %?eod{?catcfro%llo Tre %Ié%oﬁ%@n){gn%&%%gl %%?F'A- 6) In a
four-necked flask equi pped with a condenser, a_thernmoneter, a dropping

f unnel and §WQﬂﬁ?§ﬁ(ﬁ%§%ﬂ3ﬁﬁﬂﬁ%??ﬁtﬁ%e$¥dHVFéE¥Tﬁ ol nmethyl ether, 57
parts of xylene apd 4(§$rt§ of ethyl acrylate were charged and heated to
| 00C under ~agi t aki ¥R~ ofn)téladr oppi hg) f unnel , a green nixture consisting
of 1 part of nethyl nmethacrylate, 66.2 parts of ethyl acrylate, 5.4 parts
of 2- met hoxydtdnd imdty lratoe e sB2 tES apdtdrasfert e om orume tdol lut i e (F)
obtained in Production Exanple 6, 10 parts of xylene, 1 part of chain

t ransfoer agerdpAfdNoimes AMBD pepducedepyldh ppph & lak d&ays. Co., Ltd.), 2.5
parts of AIBN and 7 parts of AMBN was dropped at a constant rate over a
period of 6 hr. Afiter the ¢osptetsesdafiodsnppi My) 22 part refditceut yl
peroctoate and 7 parts of xylene were further dropped over a period of 30
mn. Furthery,aghd A} 00 YRS HALiBth §Ho fRital shEo30ude nin akd réeard s of
xyl ene was added. Thus, there was obtained a green resin conposition of

45. 20 heat i ng, rsi due and Gardnet, vy SEOSINAE N0l r2) SEBERS gntialni Ng

any insol ubl'e na ontainin cont ai ni ng copol yner A-6.

Producti on Exanple P ti.on of ne -containing copolymer A-7) 5 1n a
four-necked fl as %%%Féﬁ%gﬂﬁﬁfkﬁé conde&gtr, a thernoneter, a dropping

funnel and an agitator, 15 parts of propylene gl ycol nethyl. ether and 61
part slf xyl EARETRtR %Eha?edé%%%gawg%gﬁrbo%%ﬁdﬁ Hhegﬁq{%]ti olrgﬁ9 From t he
dropping funnel, a transparent m xture consisting of 49.55 10 parts of

met hyl net hatepFasent SEparlky 160t RyFYSEPFLEYECNE Pard” G v @\t e

solution (A) obtained in Production
R’ represents a hydroxyl, an alkoxyl, a cycloalkoxyl or an

aryloxyl.
As the monomer (a22) of the above formula (3), there
20 can be mentioned, for example, 2-methoxyethyl

(meth)acrylate, 2-ethoxyethyl (meth)acrylate, phenoxyethyl
(meth)acrylate, 2-(2-ethylhexaoxy)ethyl (meth)acrylate,
l-methyl-2-methoxyethyl acrylate, 3-methoxybutyl acrylate,

3-methyl-3-methoxybutyl acrylate, m-methoxyphenyl



Exanple 1, 2.5 parts of AIBN and 2 parts of AMBN was dropped at a constant
rate over a period of 4 hr . After the conpletion of dropping, 0.5 part of
t-butyl peroctoate and 7 parts of 15 xylene were further dropped over a
period of 3CFPA® Further, agitation was carried out for 1 hr 30 mn, and
38.45 parts of xylene was added. Thus, there was obtained a transparent
resin conposition of 44.70 heating residue and Gardner viscosity+B not
contai ning any insoluble matter and 20 €%ntai ni ng netal - contai ni ng
copol ymer A-7. Production Exanple 14 (Production of netal-containing
copol yner A- 8)etm acifolartane gkete fH@skoleguy bpete wi tdcay tahdenser, a
thernoneter, a dropping funnel and an agitator, 15 parts of SF 8., 60
propyl ene gloramd t it ypHerstikarh y 61 rpart) s cafy Datlee ne-and h8 xpahes yafe tétyfiy|
acrylate were charged and heated to | 00C under agitation. Fromthe dropping
funnel, a trapspare£ntyded @hzepcr@@@ﬂmswﬁa}gemléﬁhpar(m@f) Jetyte. At
nmet hacryl ate, 61 parts of 5 ethyl acrylate, 37.8 parts of the m xture
solution (B) ined icn uctj o t ~ql part
1 abdal fed e Eﬁ%g%egéf&/s%mgir‘%ggl&t@%{/% %aélesc&:ifd @ngg[&gegd_ 1

of chain transter agent ced Ni ppon O

Ltd. )., 2 . 5 parts of AIBN and rts,of AMBN was dropped_at a constant
rate dver a%‘é?r?%dtl?ﬁs% Hhc?n.on}ﬁlfsér@%%) ’1026%%%1%%%'%%“%? %‘?gﬁg?ﬁ‘a: 0.5 part
of t-butyl peroctoate and 7 parts of xylene were further drgopped over a
period of 30° H%LNE¥RHer, a@‘xgﬂ(]a‘i”fr%no%a%h%aﬁf%dl%u?r? FPTi®Ar 30 nin, and
8.2 parts of xylene was added. Thus, there was obtained a |ight-yellow
transparent resi AhesApBEFEFBAEEIABOPOMES Shdati n§aPesildud fakd Gaidner

vi scosity+Y not containing any insoluble nmatter and containi ng

met al - cont aipw Ingneopod tyimer cAr8.2 iPrigducbi pat Eams e bE5 usPdodlient o ¢t

met al - cont ai ni ng copol yner A-9) 20 In a four-necked flask equi pped with a
condenser, adhelmmieder, Ia dreppimgdumnelveand can agi tiat oFspdbighry s of
propyl ene glycol nmethyl ether, 57 parts of xylene and 4 parts of ethyl

acrylaf e vergr-char ged randsbeah8tndRohdPG dndebraghbadhOve i@ the 2dr oppi ng
funnel, a transparent m xture SF-898 61 consisting of 1 part of nethyl

met hacryl at &, 64, PSPl 181N hAREULAES, (229) RS th OlatsvBtdhaxyathy!
acrylate, 55 parts of the m xture solution éC) obtained in Production

Ex le 3, 1 hal #, t - f VBD
o oduced by N bash G EUEE ee R pndpe ot CARSLEE PERPRARIS arts
of AMBN was dropped, at. a constant_rate over a,period of 6 hr. After the
conpl eti on oFPOﬁWE%H%@t,l%? SC%%??l%}rn?-BﬁtW?t%%?Oct oate and 7 parts of

xyl ene were further dropped over a period of 30 mn. Further, agitation 10
was carried Ol@t3brCANhRiBH% AOPAATST 1 (Barts of xyl ene was added. Thus,
there was obtained a slightly turbid Iight-yellow resin conposition of

46. 3ottheat i ng r edhguEcind ~CaPdRdn 1¥ids COFIYPRN IR ) c ditfaitfiehg "ariy'9 nsol ubl e
matter and containi ng netal -containing copolymer A-9. 15 Production Exanple
16 present invention is obtained by copolymerization of the

above polymerizable unsaturated monomer (al) containing a
metal with the unsaturated monomer (a2) capable of radical
polymerization containing no metals.

20 Although this metal-containing copolymer (A) is not
particularly limited, it is preferably composed of 2 to 50%
by weight, still preferably 5 to 40% by weight of units
derived from the component (al) and 50 to 98% by weight, still

preferably 60 to 90% by weight of units derived from the



(Production of metal -containing copolyner A-10) In a four-necked flask

equi pped with a condenser, a thernoneter, a dropping funnel and an
agitator, 46.8 parts of propylene glycol nethyl ether, 25.2 parts of xylene
and 20 4 pafts8f ethyl acrylate were charged and heated to 90C under
agitation. Fromthe dropping funnel, a transparent m xture consisting of 1
part of nmethyl nethacrylate, 66.2 parts of ethyl acrylate, 5.4 parts of

2- met hoxyet hyl acrylate, 52 parts of t & nmi xture sol ution (D) obtained in
SF-8~~ Op Production Exanple 4, 10 parts of propylene glycol nethyl ether,
1 part of chasattirahsfenongeat (Nof resPavER Qﬁoéa@ééa%yp@ibm%hlB@HlﬁnFats
Co. , Ltd. ) , 2. 5 parts of AIBN and 8 parts of AMBN was dropped at a
constant ratenaueniagpen e¢teflst 5 hr. After the conpletion of dropping,
0.5 part of t-butyl peroctoate and 7 parts of xylene were further dropped
over a period ofa13Q, M-Recandcheat 86t & On 109G oI fnher , (2agirbatiwn iwashearri ed
out for 1 hr, and 4.4 parts of xylene was added. Thus, there was obtained a

slightly turhid .Lightxelliow 1Q resid camposihidnf «4509% heatiagotesi due
and Gardner “viscosity+V not containing any insoluble matter and cont ai ni ng
met al .cont ai_ni ng.copol yner, ;A- 10.. Tabl | St,Sye W espect- tg Rroduction
Exarrpr5es 1 td & l@ﬁg’c%grl&eld pé:r?ofl?ﬁ:{%%l‘(%m])ll écro rqzot(i \(l)%ﬁ} %%l%géteac}fni%gl 1

reaction products apnd the sol vent anounts, ter content w._. % ,apd solid
contents ofdﬁF%WﬁP€g§3P Ebﬂ§t68ﬁ¥bV%ﬂﬁﬁ%9§§;ﬁ%% Sﬂéguc s£ fﬁé%%‘ °lists,
W th respect to Production Exanples 7 to 16, the charged anmounts (wei ght
rati o) for PYo#&éionG 26 tidtlalRiEdfttdHivng SShAYhERS %bgq%eoﬁi%ts?ti es
(Gardner viscosity), solid contents (o) and resin nol ecul ar weights (MN of
obt ai ned r esler ivenpbsot itdresmeThé -rohes bhangvied e bf (adZoho - NchelPESI ns was
measured by the use of HLC-8120 GPC wherein use was nmade of two S F-2'J8
f3 separati doreellunms) odnd 0 gel 98t ppeve BV , astdi ¥ Lmdrteerg r sl vah Oekoent
DVF ; di net hyl f ormam de) containing 20 mM Li Br. The wei ght average nol ecul ar
wei ghtp was detepti etdghh Jemms tef dpel ystiyfene.tie unkalheatedohahboher
conponent content ofgolidCharged ant. (nol ratio)netal -contg. nononer

m xt ur e(massy 0@5p%f@%%m_@é/a%a@\seﬁﬂyn%%a%%Mbaﬁgwatiﬁ@(r% 26:0350. 50. 50.
2749. 3--2. 044, 8Ex. 1Prod. p, 50. 50. 50. 27- 9. 939. 42. 044. 9Ex. 2

. Prod. 0, 50. 50. 57 49. 6-:1,944.195¢, 1 3Rr 9tk 0500 . QR5. fisr hdeB44. 2EX.
4 Prod.b.50. 50. 5003748 b5 & g o cPbodmed: 8P fox Lb<Dad

5Pr od. 0, 50. . 49750, 00250, 2749, 3--2.044. 9Ex. : cryli Cihd AA:
acrylic aci39“?%i?3%?%6ﬁpﬁﬁgngr&%%@ﬁ%ﬁ%ﬂ#QQ&ﬁgggés?gg%Q62ﬁ £F 4978

Prod. Prod. Prod. Prod. Prod. Prod. Prod. Prod. Prod. . Ex. 7Ex, 8Ex. 9Ex. 10Ex.
11Ex. 12Ex. bh3meiofiex StUisex PESET A L% ont'y 0% e {Gte 8PunPEY

pol ynmer A- 1A- 2A- 3A- 4A- 5A- 6A- 7A- 8A- 9A- 10A( Prod. 524047. 437. 8401EX. é)ggProd.
37. 8B%. 2) Mstedi LvugshE gor(Proaeitedctt OrE~Be 1Y bt bauctini/xt Br D 8d - 752Ex.

4)S 0111 . _ ‘
by weight, still preferably 1 to 40% by weight of units

derived from the metal-containing monomer (al2) of the above
formula (1), 0.1 to 97.9% by weight of units derived from
the monomer (a2l) of the above formula (2), and 0.1 to 97.9%

20 by weight, still preferably 1 to 90% by weight of units
derived from the monomer (a22) of the above formula (3).
For example, when a polymerizable compound obtained by
reacting an inorganic metal compound with (meth)acrylic acid

in the presence of an alcoholic organic solvent and water



E(Prod. w 6Ex. 5)F(Prod. 52Ex.

6) MMA11014. 6185149. 551811Copol ymm. EA70. 266. 656. 66568. 970. 2506568. 970. 2nbnom
er 2- MTA5. 45, 45, 45. 45. 45, 4nBA7. 5AI BN2. 52. 52. 52.52. 52. 52.52.52. 52. 5l ni ti ator A
NBN75.58.576?2%%%5_8_ChainhbfnertransferNBDlllllllllagent.Gardner_Y+V-22+T+
UHV+B+Y+w+\Wi scosi t yProperti essol i d45. 646. 145. 846. 046. 545. 244. 746. 246. 345. 9
cont . ( %)nol. w.5200600048005000550052008000S600500047?00( Mv) MVA:

met hyl nethacrylate EA: ethyl acrylate 2-MIA: 2-nmet hoxyet hyl acryl ate nBA:
n-butyl acrylate Al BN azobisisobutyronitrile AVBN

azobi smet hyLsutypeshias ithe ol Wrg-2ap Ik Prarfuetd ot BRIes 1¥1to 29
(Production of netal -containing copolyners A-11 to A-23) In a four-necked

=l ask equi ppedtwitrtirg comtarsler ,pre S ndiernoneterk taredroppisrct uanel and an
agitator, 30 parts of PGM (propyl ene glycol nethyl ether) and 40 parts of
xyl ene wer epeharnged (angd ,heayeditosdDO&nhungied w4 mtanohanFoosethe adreappi ng
funnel, each m xture consisting of nononers and pol ynerization initiators

as speci fi edndmEabl @23 was 1A dneppediab1ape0psbantakabe e¥BEadnpely od of
3 hr. After the conpletion of dropping, 1 part of t-butyl peroctoate and 10

parts .of xyl I p 1 1100 Of 12 Hhcn Hhus ghhere

wer e gbtainggqg%pﬁggd%géggﬁ)ggﬁgﬁbgﬁégjl-égﬁgg{ﬁ?%b cépolfﬁers A}fl to A-23
whi ch had 15 pr.operties ecified in Tahl e 3. abl e, 3
Prod.Prod.PFS%FﬁEBé?%ﬁ&H%Er%%PBF afﬁfgﬁ}ﬁggd.E%%g?ﬁ?§5Y5#6895¥%8§é£? 17EX.
]Z'EIEX%»[ ;?F)ébﬁg/ggé'ig%]ﬁ%xén zsl,zt):(ilf?’pErXe'fezrllaEt%(Iy 26505’(&'0 g E;)J(értzs?%(y w%%%)%t of

pol ymer A- 11A- 12A- 13A- 19A- 15A- 16A- 17A- 18A- 19A- 20A- 21A- 22A- 23zi nc

acryl at e812 Fe8EPZESNEt (@2 c 4t BS9F R A PRETFaBY yY ot B12 3586¢ & yFotal
(pts.)copper 16 40 16acryl ateversatat012182991829acryl ate versatato 28 35
9-, Met al - contfnethracrist tat vy . amdbnoImeroniesust €22 At ozi nc 12acryl ate) (a2) ( ts.
pi sost ear at ozi nc

met hawr yl at el2versat ateedppenaatyliageZopeihoxyet(nyl 263516£0101@1310Pol
meri-acryl at ey3- nmet hoxybut yl zabl e4040304030nononer acryl ate 3-net hyl - 3-. (b)

(pts.)nmetho 2 586 o e eret dy | 30404311320 1194 Oblpsat dedre fracr y| at enpnomer e
t hyl 25351035102510253447505050acryl atel nitiatort-butyl 7343744655546per oct oa

teGardner Prc%p%l?n?éri’i%?@r’x LY the copolymerization components in the
(25C) +Z+V- Z11 -WHZ1- Y+Z22+Z- Y+X- Z1- Z- Z3pheat i ng50. 950. 150. 650. 351. 150. 450. 950

.549.749.759ﬂ%§%tggﬂgﬁépsi Fﬁ“%%%K%%PPgéﬁhi”g %EFEﬁ'H@§ ﬁ%ghgb%%j}m%p 65

and Conpar at'i've S ul'i ng coa conpositions o

formul ati ons specifi.ed in bl es to 12 re prepar C | g . 1O
cust omary p?oé’cgaﬁfé(lfllgo?#if Eger%%?%%%e@%%%f%g%s}nc@ﬁ %?)r??%gp‘%gig’ ien
“metal -containing copolynmers A:-1 tg,fr23 obtaiped in the.apove Eroduction
Exanp“%s 7 ti¢ogd into"a coating film, exhibits appropriate water

resistance and satisfactory hyd;olyzability for a prolonged

period of time and excels in a balance between coating film

crack resistance and hydrolyzability.

Although the method of copolymerization for obtaining

20 the metal-containing copolymer (A) 1s not particularly

limited, for example, themetal-containing copolymer (A) can

be produced by reacting a mixture of the polymerizable

unsaturated monomer (al) containing a metal and the

unsaturated monomer (a2) capable of radical polymerization



Sand bl asted steel plates (each 30 cmlength x 10 cmwi dth x 0.32 cm

thi ckness) having anticorrosive paints, namely, shop prinmer, tar epoxy
pai nt and V|n I galnt applied 10 in advance thereto in respective

t hi cknesses um 150 ~mand 75 um were coated with the antifouling
coating conp05|t|ons of formulations specified in Tables 4 to 12 so as to
have a dry coating thickness of 100 um and dried, thereby obtaining test
plates. 15 The test plates were left i rsed in H roshinma Bay of Hiroshim
Prefecture for 12 nonths, during which the area of attachnment of organi snms
(o), etc. mexéﬁﬁﬁ@bﬁﬁlé@ BYER S fonttHie PHESEasEl P§ areddicsd Lndtddtiod Tabl es
4 to 12. 20 In Tables 9 to 12, as conponents of the formul ations, use was
made of the aftolalmwmgﬁ(tdimelr&ﬁ"aﬂ froduietst Thtorlhated dar dfffis: trade nane
"Toyopar ax 150" (average nunber of carbon atons: 14.5, chlorine content
(W.): 50% odscomidyizdRion Sef95i 69, poi sied 265G rapete f i eggnaveby:

1. 25/ 25C, produced by Tosch Corporation) Zinc oxide: trade nane "Zinc

FI ower No. 3'};)1(&’%%91 QYué@&'ShLI@l@aﬁSHéHérKe& Do IE@ECa drzade trame feFTK
Tal ¢c" (produced by Takehara Kagaku Koayo K K.) Red iron oxide: 10 trade

nanme '.Benga 3 r t
Ti t ani’um \?\hﬁage%{( g%%&r% %% taglt%n%l %%DSR?%%Q% gf%gg%,gé%e%ﬂé %O)m

Ch | 1 ndys hodani d d Kagak
Sangyo Co. ittt Y ﬁ%dmm%m?ﬁf?%iﬁ%aﬁa B SR BT B D Dhced By

Sanshi n Cheni cal I ndustry Co., Ltd.) 20

2- thhylthldﬂﬂi%t%ﬁﬁERQNWQQﬁn@IbﬁéﬂdpF85§PéHﬂﬁ8 & 1§43 Ly F&T £°40% Leame
“lrgarol # 05" (produced by G ba-Cei gy)

2, 4,5, 6-Tet raa@ﬁlyme@les@plﬁ@heﬂroﬁb?rllr%e C‘%Pien‘éii%a@' thprothice d 1By 5$&F Nopco
Llnlted) SE-890 10 N, N-di net pyl di chl orophenyl urea: "DCMJ' (produced by
Hodogaya Chexgemat. Co., Ltd.) N-(fluorodichl oronethylthio)phthalimde:
"Preventol A-3" (produced by Bayer Japan) 5

N, N -ai et hyl - N wpheanydsgdef ltwot bdimdt loodnet hybohingr subfaphdeasé Rragvent ol
A-4S" (produced by Bayer Japan) Tetranethylthiuramdisulfide: "Sanceler TT"

(produced by,Sansdd no £hend cad 1 hhdust p¥1de@zatbbd, ) suspension
2,4, 6- Trlchlorophenylnalelnlde "1 T-354" (produced by I|hara Chem cal

| ndustry Co. § Teiracil Ya-emethvlosul £0ay! ) Rysh gitssels
"Densi | 5106% %%r%%u%%dl E@e0|a C‘o%ro Eﬁg “. Igdo 2- propynyl utyF

car bamat e: the solution polymerization conducted with the use of an
general organic solvent is preferred from the viewpoint of
15 high productivity.
As the organic solvent, there can be mentioned:
an aromatic hydrocarbon, such as xylene or toluene;
an aliphatic hydrocarbon, such as hexane or heptane;
an ester, such as ethyl acetate or butyl acetate;
20 an alcohol, such as isopropyl alcohol or butyl alcohol;
an ether, such as dioxane or diethyl ether;
a ketone, such as methyl ethyl ketone or methyl isobutyl
ketone; or the like.

It is preferred that the weight average molecular weight



"Troysan Pol yphase P100" (produced by Troy) Diiodonethyl-p-tolyl sulfone:
"Am cal 48" (produced by Abbott) 20 Bi sdinethylditiocarbanoyl zi nc

et hyl enebi sdi t_gg carbamate: "TOC-3204" (produced by Tokyo Organic Chem cal
| ndustries, “Ef %) Zi nc et hyl enebi sdi t hi ocar bamat e: SF-898 il trade nane
"Zi neb" (produced by Tokyo Organic Chem cal Industries, Ltd.)

Pyridi ne-tri phenyl boron: trade nane "PK,Boron" (produced by Hokkc Chem cal
5 Industry Co., Ltd.) Zinc salt of 2-pyTridinethiol-1-oxide: trade nane
"AF-Z" (produced by Yoshitom hFipne Chem cal, Ltd.) Co%er sal% gf ~

2-pyri di net Hi¥1 - 16gis4& 2918Vt F&He (ASHePeEBRPET OPy FIFRNBREI X EBF8ducBl by
Adin Ltd. ) 4,5-Dichloro-2-n-octyl-4-isothiazolin-3-one: trade nane

"Sea- Ni ne 2tite (erteduced tiy NRottmcamd IR Chipary) UespidusNexPgesels
average particle dianeter 8 um trade nanme "NC 801" (produced by N ppon
Chem cal | ndustanitdonCobe ddrk)a Poy yiet hiyé enegexd debwt 10Pade AEREBOO,

"Di sparlon 4200-20 (D spal 4200-20X)" (produced by Kusunmpoto Chem cal s,
Ltd.), 200 xdrrapast 820 Ad plrtdoo amrde wax ghtr ade raayee noiespdrdron
A630- 20X (Dispal A630-20X)" (produced by Kusunpoto Chemicals, Ltd.), 20%
xyl eng past g Rrppybens gocsl nononet byl ot het r Adrdde NAE, pHuat 8+ PG
(produced by Kuraray Co. , Ltd. ) , SE-~~8 12 solvent. The eval uation
criteria arg s Lol fazésinéggéggtamh%rﬁgmf Vot yatd anbrd Lei,@i0p area

of attachne unaer sea organi sns (evaluation criteria on stationary

antifoul ing performance) > marks. ... .. t he. area_of attachment of unpdersea
organi sms | §pa(’30;be4 H”Ffrvlf‘)§‘.t.?d.5.arf41lécsrh?‘%ageojfa aﬁ?réccfiﬁm%}fe o?e%lnrggk? enzlietﬁ)P

organi sns i s over. O but not greater. than 50; 3 marks..... the area of
attachnent SFafTdersdd DrigariishCaRC IS 560 Gt Ry S5y 1688; 2
marks. . ... - the area of attachnent of undersea organisns is over | oo but not
greater tharfiEss®@they hayghk.the mokerubreaoiglt taEhhed? oF eveersea
organi sns is over 250 but not greater than 500; and O mark...... the area
of atlitachnentrefe e sem tdrgganeypeing Twsr ubon foadhet emceftdcdetéenpor at ed
antifouling coating filnr 20 The adherence to deteriorated antifouling
coating filmsilm, it exhibits crack resistance.
Although the amount of metal-containing copolymer (A)
in the antifouling coating composition of the present
invention is not particularly limited, it can be, for example,
15 in the range of about 15 to 30% by weight, preferably 15 to
25% by weight based on the amount of antifouling coating
composition.
(B) 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one
In the present invention,
20 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one (B) together
with the above metal-containing copolymer (A) and the metal
pyrithione compound (C) described later constitutes the

antifouling coating composition of the present invention.

The coating film from this antifouling coating composition



was evaluated in the following manner. First, the surface of each of
deteriorated antifouling coating filnms resulting from applying of the
foll owi ng now avail able antifouling paints to test plates and inmersing of
t he test pI ates’fin SF-898 i3 seawater for one year was coated with each
of the antifouling coating conposi~ions described in the Exanpl es and
Conpar ati ve exanpl es, thereby form ng qﬂ;ifouling coating filns of 100 um
dry filmthickness. The test plates wittf 5 the antifouling coating fil ns
were inmersed in seawater, and upon the passage of 6 nonths, the adherence
was eval uat €N /eaBE6T @éﬁﬁ’clef%“teﬁltt% 10\?1%3@%4@6)( Wl}%]atpeeﬁﬁﬁwt. The now
avai l abl e antifouling paints used in the test were "Chugoku AF", "Ravax
AF", "Vinyl apE'ifcuNamioneeStiarrmefidkaidnd ExceAR ea e 2ngo 1EHSe " Sea
Grandprix 500", "Sea Grandprix 700" and "Sea G andprix 1000" (all produced
by Chugoku MarifaecPaifntasyind digter<Metaed afoareiasyriingneoati ng fil mwasting
rate> Iron plates with a size of 170 mm (length) x 70 mm (width) 15 x 4.5

nm (t hi ckness) wer e prové dedreanthsurvieds i dohpenbpngibudbaalederectiivon with
R=500 mm (radi us of curvature). Threaded hol es for nounti ng on a rotary

drum were f o/ e g.l%tedf LORR IO £IEN oo e plales,y d bl ast ed.
The sand bl asted iron p at es on the curved protrudent sur ces wer e
sequentlally a sho prlner a i ca vinyl

- paint, and t @ogt vaPhl) ptéﬂ %er??tsoﬁ I m ﬂckness
200 un) The t s obta test ates were rmunte n.arotary drumfixed
to a rotary9fe §hji C%Fr]élqsaﬁ?”@%l@é)%%g?g‘?—ﬂ?%

Prefecture. The test pl at es mere rota~ed at a rotatiagnal speed of 15 knots.
The coat i ng fivemiiesti nheat ehasLiRanénTt hd lb‘i/cﬂ’lné\ﬁlﬁéfdub“ tHhe fBSYVSpl at es
fromthe seawater and neasuring the coating filmthickness thereof every 5
nmont h. TabireunhtEkn thRx an2EXoudErRg At LIBECOTpRE 1 tZpn o8mhe DERSSDUEX.
11Ex. 12Recipe of antifouling coating conpsn. (pts.wt)netal-contg.
copolyner A-itA&qhimnetrgl -tdontagpt aiopal yarert k@ 4545met @ethd € ot gexcapol iyner

A- 345net al -cont g. copol yner A-445netal -contg. copol yner A-545netal -contg.

copol ymer A-GASTRhAliTRP G- f FAReIAETBhd e T46 i r £00& . FOPQOYNBErts
A- 845net al - cont g. copol yner A-945net al - contg copol ymer A-1045chl ori nat ed

paraff|n222%§p t of metal-containing co mer (A), it is preferred
oxi de1010101 1010%010101010 10ta|cl?17f7 171 171717171717red iron

0Xid€222222ﬁ%§ﬁ?%¥}tg§h§ §E3ﬁ§4§é4 4%§4¥1P§ é@ﬂgafﬁed in an amount

2- pyri di net oxXl| copper sal pyri di net hi ol - 1- oxi de 3

34, 5-di chl oro-

|soth|azoI|n:%%52%2 %bfo?@fooT%iﬁib%%ﬁbfﬁ?ﬂ%?%%%l%xuJébgo artIeng oxi de

wax, 200 xyl ene €222222222222a] i nlde Pﬁ% 200 x¥tene

paste’3°333333!@2‘3:«.*l ’”e‘?{‘éz 2‘232%‘2%%‘5 n%o A YeD1 L rbRoRETRY SRt her ~ 2 2 2
2

(C) Metal pyrithione compound
As the metal pyrithiocne compound (C) for use in the

present invention, there can be mentioned compounds of the

formula:
S
10 8
R AR
[ |
" -
R" S
N / n - (4)

¥
20 O



2 222 2 2 Total 100100100100100100100100 1100 ~1001001CG O__ c~ (To be
coruti nue; Table 4 (Continued) Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 Ex. 6 Ex. 7
Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12 Properties of antifoulingcoatingstationary
anti f oul i ngperféf mance/ 5 mar ks555555555555f ul | score(3 no. seawat er

i mrersion)stationary antifoulingperformnce/5 mar ks555555555555ful |l score(6
no. seawater immersion) stationary antifouling_ perfornmance/5

mar ks555555555555f ul | score(12 no. seavater i mrer si on) adherence to
deterioratedantifouling coating film010101010101010101010).0(6 no.
seawat er | mveTssion) ewast AR of o Roatinggpendently represents a hydrogen
filmi2.539.943. 091. 593. 144. 940. 892. 047. 393. 491. 738. 63 no. total wasti ng of
coating fil rAgpmn7pn588k285;401p,7 an981 Box§5g fou ®.r0a Y92 dger80- 8a -85yl 77. 6
no. total- * 30~ xylene soln. of

4, 5-di chl or gg&sd; oct yl - 9-i sot hi azol i n- 3-one Table 5 Ex. 13Ex. 14Ex. 15Ex.
16Ex. 17Ex. 18Ex. 19Ex. 20Ex. 21Ex. 22Ex. 23Ex. 24Ex. 25Reci pe of
antifouling coatjng,GoNDSfesd Dt S WekaBt 8126008 Gy CRRC! MFBrCa, Ba, Pb,
A-1140net al -contg. copol'ymer A-1240netal -contg. copol yner

A- 1340net al -cont g.,, .copol.yner .A- 144 - .

A- 154 netalf%%n:%?Udo%btyggrli—ﬁ%ﬁggg%gﬁ-gg%%gv %é%g%%%ﬁg Zn from the
A-1740net al -cont g., copolyner A-1840nefal - contg. _copol [

A 1040met al ~CG - Copot yer AL DOnet aFosbATY. ooy Erna-
A-214pnet al - contg. copol ynmer A-224pnetal -contg. copol yner A-2340chl ori nat ed
par af fi nzi nc n is the valence of metal M.

0xi de10101010101010101010101 010t al c17171717171717171717171717red iron

oxi de2222222222222ki mahilinp whi t e 4Zapaaaaidy iqeg 9&| wsedfalone or in

2- pyridi net hi ol - 1- oxi de, ; 3333333333~3copper salt of

2- pyridi net hahbinaxided, 5- di chl or o- 2- n-octyl - 4-

i sot hi.azolin-3-0ne*10101010101010101010101 010cupr ous oxi depol yet hyl ene

oxi dejgvax, 20s xyhetige pasiedd?2?2aven?23r2al 4 phap i €f ant €le thax, tR8-metyd ene
past e3333333333333xyl ene ' 777777777777.._ .propyl ene glycol nononethyl

t her 222222 A JPSLO0L QA,004, 0 e To b
gon?{nue) a%}%hgg?%g%tinued)qg§9Q%3 Ex. ggi%k%ggéggﬁgp%g %ggﬂQ%P%&F 28 ©

Ex. 19 Ex. 2 2 o Ex =X [ -
antifouling6%%5?%8&%55?5%§H§§§ﬁ%%§36I?ﬁ %SE?%%%S%E%?%§%%r%% Q§‘Nelght

mar ks55555555555~5f ul | _score-(3 M. s ter .imrersion)stationar

ant i f oul i ngpeF¥ ot n%%?%sﬁ%¥R§%§§§5é§§§§%% %ﬁ%gfégﬂ%ﬁﬁ?ﬁ%% %ﬁﬁﬁéﬁ%ﬁr

i mrersion)_stationary. antifoul i ngperformance/ 5 marks55555555555~5f ul |
score(| 3 1D, AbaVER I FRASEETEN) HARGIOABE 16 derer T'or ol BaTTTH U T H
coating filnl010101010101 U 01010l 01010(6 no. seawater i nmmersion)wasting of
coati by filnBD. B39 REESEAB. 1BBSARHOD44. B3N gUBe (VYT FREAOUT T4R123 .

total wasting of coating .

filnB9.072. 3BEINROBNE90C279s386n1788n6641972h8680896. 6BQURE AH. thet al .
,.rC 3 * 30, xylene soln. of 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one
Tabl e 6 Ex. 26ExfolYExg 28&Xxin@%Eomp3OERioB1ER. L1382 B eB3EX. 184X, 1 HEX.
36E~;. 37Reci pe of antifouling coating conpsn. (pts.w)netal-contg.

copol ymer A-d9548nmet aku€0Nd Ot e 0t y Nt a - 2 Sbivet @l kot a teiopg | Fine

A- 34545net al - cont g. Copol yner A-44545net al -contg. copol yner

A- 54545met al £ 0Bt 91 ngORAl ¥ARH rHuB4B45 Rt mEeREY catopel YERE ined.
A-7met al -contg. copolynmer A-8netal -contg. copol yner A-9netal -contg.

copol r A-10chlori.nat ed .par.af finz t thi ral PRy

oxi de%"io10101015%%‘%&?’01%%1?%@5%?%%561%1?1%151811551%el5a18rpe36r1i Fon ¢
oXxi de222222222222ti t.anj Whi t e4444444444447i nc._ salt-o

2 pyr i net hBTEUBY, 46 50T §OACR" 18 11541 SNIRGpper baf Tprl0 PArts

2-pyridi net hj ol - 1- oxi de9, 5-dj ch| oro0-2-pn-octyl -4- ,
Py by weight, especially 1 to BO pagtsinlwelght per 100 parts

by weight of the antifouling coating composition of the

present invention. When the metal pyrithione compound (C)



isottriazol in-3-0ne*515515515515515515cupr ous oxi depol yet hyl ene oxi de wax,
20a xyl ene paste222222222222al i phatic am de wax, 20 o xyl ene

past e33333333333: 3xyl ene77777- 7propylene glycol nononethyl ether 2 2 2 2
2 2Tot al 100$608901001U010010010010010010010U (To be conti nu~:) Table 6
(Continued) Ex. 26 Ex. 27 Ex. 28 Ex. 29 Ex. 30 Ex. 31 Ex. 32 Ex. 33 Ex. 34
Ex. 35 Ex. 36 Ex. 37 Properties of antifoulingcoatingstationary

anti foul i ngperformance/5 nmarks full 5003%555555555555(3 no. seawat er

i n~nersion)stationary antifoulingperformance/5 marks full_ .

scor e555555555555(6insd Sedlst e oviemameion) sk athoraty foullng coating

anti foul i ngperformance/5 marks full scoreb555555555555(12 no. seawat er

i mrer si on) adletercier itan det ene opad edant ifoenh { hon codtd wptained coating
filmOl 010/ 010101010101 U1010(6 no. seawater inmersion)wasting of coating
fil nmU_g42. 539./04Q B4 .t1A2:840. 439. 2381 B4 D43 . Sddf ddnamcet ot al wasting of
coating filng3, 185.070.584.989. 189. 274. 668. 272. 475. 390. 387. 66 non. total

30~ xylene sol n.r6L feBadi GhLoF 01208 e6kybutui 304 hi azoickiedzone on Tabl e 7
EX. 38Ex. 39Ex. 90Ex. 41EX.” 42EX. 43Ex. 44Ex. 45Ex. 46EX. 97Ex. 48Ex.

49E i .. 50E: .. 51Reci pe of jfoul i n LN . t ajy cont g.

copol?ner Af%%gﬁﬁﬁﬁ§§%§%§4§%gkgﬁ§%%9%i§§§%§n%gQDR&QneAP&? YoAEEt Ané

0xi de1010101010101010101010101010t al c1419141914 4141%%%}9%%#%§%%%&% iron

oxi de222222FIRLHH TR FedR437256289598 bppetd rHSaanae3 51 ne

dinethyldithiocarbanateSZ-nethyIIhio-4-t-butg|anino¢6-cyclopropylanino-s-tr

i azi ne32, 9, RB-ets dedit B G wopht Hap - compound  (C) with

nitrile3N, N-di met hyl di chl orophenyl urea3N- (fl uor odi chl vronet hyl t hi o) - pht hal

m deN, N - di netdyd it lptemtn(Ne Y ot obs Chh b2 seki hyP1AND) (B ¥ Hetet r anet

hyl t hi ur am

di sul fi de32,#h&édariethtadridphenyiine ei suthe32a3e556-betcaztedr o-The rigtusyl sul f o

nyl ) pyri di ne3-i odo- 2- propynyl but yl car bamat e3di i odonet hyl - p-t ol yl

sul f oje3bi sdiwes e di ddociarpanom znesthyilrenghi ddinghitecar baretfe37iimey

et hyl enebi sdi t hi ocar bamat e3zi nc salt of 33333333333

2'pyr'd'UeFrﬁé&féfﬁ%ﬁ@@§§§99@¥§ﬁi§?|&apability and the long-term

of - 2- pyri di net hi ol - 1- oxi de4, 5-di chl or 0- 2- n-oct yl - 9-

| sothi azol i s ones 10104 QHOLAI104010L 0101030106 UBRgUS  oxidapabyet hyl ene
~22~ )Y

oxi de wax, ene paste22222 - - - -aliphatic anide wax, 20%

xyl ene33333333333333paste _ x.yl e 2 2. - en I

nononet hyl eﬁ@%ﬁ%&ﬁﬁ%gaéﬁf§¥¥6fgf%%bé%%gg%%%%?f88t?%88¥%0u§%g %%%kfﬁb 7.00
100 100_ 100 100 rG (Te be uqQ!-atin~_i=_  [Table 7. tinued) Ex. Ex. 39
Ex. 90 Ex. GACEX-9OVESVeRSORR- 4AUEKNCHs e C%ttﬁ?—?ofznf%“t%.s I&Fa%gtg E ..
50 E:.. 51 prties of antifouling coating Fstationary, .

ant i fBul i ngpe? forarindyd SPaPRS LGN §Eﬁr%@%5§§§§§§5%5%§(§Oﬁ6?dsbﬁﬁﬁﬁér

i mrersion)stationary antifoulingperformance/5 marks full _ ,

scor 5555555586566 3(87hme dheganetep S| ARBPaT A )Wttt toagr yealized in the

anti foul i ngperformance/5 marks full scoreb55555555555555(12 no. seawat er

i mrer si on) adhse entepyoidieberioiphedahbbfenki ng ¢tbat Lage. Thus, the
fil1m010101010101010101010101010(6 no. seawater i mmersion)wasting of
coating fil nddc 896uR4Rg945a2039g992mP43i893n542. 302480894, 291. 5~20. 83 no.
total wasting of coating

filn75.q76. 984+ 0B3u270g243i880r480mA74né796681589na72ABGHaTer t Ot al 30~
xyl ene soln. of 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one Table 8

20 structures or as an antifouling paint for fishing gear or
fishing net.
Optional components

In addition to the above essential components

consisting of metal-containing copolymer (A),



Ex. 52Ex. 53Ex. 59Ex. 55Ex. 56Ex. 57Ex. 58Ex. 59Ex. 60Ex. 61Ex. 62Ex. G63E~.
64E. ~;, 65Reci pe of antifouling coatingconpsn. (pts.w)netal-contg.

copol ymer A-24595459595954595454545459595zi nc

oxi de101010$6197101010101010101010t al ¢ _1414141419141419141919191419red iron
OoXi de22222222222t it ani um whi t e44444494444443copper rhodani de3zi nc
dinethyldithiocarbanate32-nethy|thi0-4-(;butylanino-G-

cycl opropyl am no-s-tri azi ne3”, 4,5, 6-tettachl oroi sopht hal o-
nitrile3N, N-di met hyl di chl or ophenyl urea3N- (fl uorodi chl oronet hyl t hi o) -

pht hal i mi de3NSNiginderRyR-R-sHehyl4(INFINicrediich oruet B ehPoTe384l f ami de
tetranet hyl t hi uram

di sul fi de32pgrétiriockl oropwemd ntdl)ei rhibde32,t3,fu6-itredt reel B1D- 4- (met hyl sul f o
nyl ) pyri di ne33-i odo- 2- propynyl but yl car bamat e3di i . odonet hyl - p-t ol yl

sul f one3bi . sdimpeishylidint io@c ameanmmd samc etriwdrenedi s diatyhioec adtdmetadZiync

et hyl enebi sdi t hi ocar banmat e3pyri di ne-tri phenyl boranezi nc salt of 33333333333
2- pyridi net hin@lgelr @titte3336eRPercct@dnents as commonly mixed in

of - pyri di net hi ol - 1- oxi de4, 5-di chl oro-2-n-octyl -4-101010101 D101010101010

i sot hiazol i n-3- * 1 LIRr.ou ' }gﬁﬂgl et ; ' Waty 255 ' 0% xyl ene
paste%ZZZZZ%E%l%%?llillglﬂgi E%gh&csqa%%e_émx, 555 Kd(}igxﬁl:cn%%gft 3333333333 ' : :

yl ene222222222222' ' propyl_ene gl ycol -nonaonet hyl. et her,22 22,
?_TotallOOlﬁ%@ﬁﬁfﬁﬁ%ﬁﬁﬁ @f6§¥%6%06f86fbéTéﬂf%ﬁfbd”ﬁéﬁ %%32%%% £ Gntinu a
Table 8 (Cbnthue%) Ex. 52 Ex. 53 Ex, 59 Ex. 55 §$. 56 %?. 57 Ex. 58 Ex. 59
Ex. 60 Ex. 6ZiBE fgover) 6¥)px ceers B8 prhdries of/ alt¥oitt hg
coatingstationary antifoulingperformance/5 marks full score5555555555555513
nD. seawat eﬁeikm%@r@n@n)aﬁeéﬁ%naﬁﬁytlaﬁﬂ%admﬁfnge‘psé?ef%%%%e?%g%%‘ks full

scor e555555555555(6 np. seawat er i nmersion)stationary

anti f oul i ngpertfidravdred/s5 (Fr katHeit | tispordB55885555558965( (2) b sebmat er

i mrer si on) adherence to deterioratedantifouling coating
filni0l0101@1dEILERLEGEIE)160001682'9910G /rmL iSeanangr agenes siardtiast ifagmof
coating film, 3t |3g,99D. 839.67.7

341, 090. 390.£13%i1238 AP 2N 194 2t HSHD. 53 e dbve avasdl pge of (Epati ng
filnr3.179.977.184.190. 375.477.180. 276.5B3. 0 ~80.3 ~75 04 ~ 8879 26 no.
total ... 30Q%&ne saddy. of 4,5-~ichloro-2-n-octyl -4-isothiazolin-3-one
Table 9 Conp. Ex. 1Conp. Ex. 2Conp. Ex. 3Conp. Ex. 4Conp. Ex. 5Conp. Ex.

6Conp. Ex. ZEQﬁRn;ﬁﬁ;néSﬁﬁp- Ex. 9Conp. Ex.|OConp. Ex.|I Conp. Ex. | 2Reci pe
of antifoul i ng coat’ conpsn. (pts.w)netal -contg. copol yner

A- 14545net al - cont g., .copal.yner .A- 24545net al - cont opel 1g
A—34545netal-con%%fj5%68l ﬁéplﬂpﬁﬂg45ﬁ%?éFyhgﬁt%?d%dggf%ﬁ§¥n“sCommon
A-54545net al - cont g. copol yner A-64545zi nc oxi de1010101010101010101010_
10t d15c20152t¥11332611%290'%§ BHALLT - FPOR-Dxi de222222222222t i t ani um
whi t e444444449949zi nc_sal t _of 2-pyridinethioI-l-pxideSSSSS%ng%?r i@lt of
2- pyri di net hi ol - BxaRpea, &t dithrgderinpsghgnta.include carborl black,
i sot hi azol i n-3-0ne*10101010. 1010cuprous oxi depol yet hyl ene oxi de wax, 20%
xyl ene past 222222222090 i hhiati cPansdeamaklu@rny| ehe like.
past e333333333333xyl ene21221221221221221; pr opyl ene gl ycol nononet hyl
et her 222222222222%ainpl 4604001030 10010H1AC100406H U71 0OL04E | il s € Td ilgd
conti nue)

are neutral and nonreactive, such as titaniumwhite, red iron

20 oxide, baryta powder, chalk and iron oxide powder; and those
(active pigments) which are basic and react with acidic
substances in the paint, such as zinc flower (Zn0O, zinc oxide),
white lead, red lead, zinc powder and lead suboxide powder.

Dyes and other various colorants may be contained in the



Tabl e 9 (Continued) Properties of antifoulingcoatingstationary

anti foul i ngperformance/5 marks full 555555555555score(3 no. seawat er
|nner5|on)stat|onary anti foul i ngperformance/5 marks full qqq44444444score(6
no. seawat erfiftfer sion)stationary antifoul i ngperfornance/5 marks

full q34343439343score(12 no. seawater i nmmrersion)adherence to
deterioratedantifouling coating fiIn11Q}D10101010101010101010(6 no.
seawat er i mrersi on)wasting of coating °'

film3.g40. 242. 840. 044. 742. 340. 839. 438. 937. 045. 144. 63 no. total wasting of
coating fil PBOMENES571. 074. 280. 580. 175. 469. 378. 167. 384. 982. €6 nv. total
c,~.. 30~ xylene soln. of 4,5-dichloro-2-n-octyl-9-isothiazolin-3-one
Tabl e 10 In particular, zinc oxide (D) is preferably used. When
Conp. Conp. Conp. Conp. Conp. Conp. Conp. Conp. Conp. Conp, Conp. Conp. Conp. Conp. Ex.
13Ex. 14EX. i15E%. iABEXded7Es. ad8EXind P dR0EX., 2tEXs B2ESer28BXxtha4E~ .
2SE. :. 26Reci pe of antifouling coatingconpsn. (pts.w)netal -contg.

COp0| ymer A-,195439548454 5400945254349 1AZdMGmount of 5 to 100 parts
oxi del1010101010101010101010101 10tal c1717171717171717171717171717red iron

oxi deg222222 ni 4 hodanidedzi
dlﬂEt§y|dlth§§%§% e fggzw?ﬁithylth %ggiﬁﬁfgﬁgﬁ&ﬂ% 36-cycl opr opyl am no- s-
triazinek

4,5, 6- t et r aCPSrSTSSpHPRaPE 3R Er PPN N st 11 i €§¥8nth§IaW83§N-(fluor
odi chl or onet h |t hig)-3phthalimdetd, N -di

(N-f1 uor odi O GPEAEOMAYE HeHsUS é?ﬁ“&é’tse]ttrja%t%
di sul fi de32, 4, 6-trichl orophenyl - mal ei m de32, 3, 5, tetrachloro 4- (et hyl sul f
onyl ) pyri di mes3iingdeuzapedpyny Ppdt §RN S B et %%WWFW¢lﬁgt Sy

sul f one3bi sdi net hyl di ti ocar banoyl zi ncet hyl enebi sdi t hi ocar bamat ezi nc

et hyl enebi sdiExtieoc@rbalfite34, 5- di chl oro- 2-n-octyl -4-1L.0101010101010101010101
01 isothiazolin-3-one*010cuprous oxi depol yet hyl ene oxi de wax, 22222 2 2 2
220s oyl ene pastm22-eatéplati ¢EanideawakgB8388338388B 2@hikykenéow

past e3333xyl ene2222222227?22pr opyl ene gl ycol nononet hyl

et her 222222222222 atal LHHOHO! 04 0206 0H0 100408400k 0O 081 Ui DOor (d0 be
conti nue' Tabl e 10 (Conti nued) Conp. ~ Conmp. ~ Conp. ~ Conmp. ~ Conp. -~
Conp.  ~ COMpR.4 /7 i@Pi st arefPHhd dofaMbt maGXR- coatGaPsuc@rre .Ex. 13

% aYﬁevypOLrlt of

Ex. 14 Ex. 15 EX 16" Ex. . 18 Ex. 19 Ex. 20 Ex. 21 Ex 22 Ex. 23 Ex.
24 Ex. 25 E 6 ry tal
antlfoullngperlt(})l%‘n%%(g:gﬁgEe ihg%uﬁﬂﬁg%gﬁgéggééggé ? segmé?er

i mrer si on) st at.j,onary antlfoul performance/ 5 narks uI

scor e494944 49944544 (6" Eéﬁy%g {%%E¥SI%H ta?l%%alsettlng agent,

anti f oul i ngperformance/5 nmarks full, score 1244444444494 eamater
|nnergion)adﬁ@ﬁéﬁ@éQﬁTQRQQﬂ?OHEF@déhPFf8$§Wﬁ8a08§fFﬁg 56 el W'Y
fil1m0101010101010101 U1010101010(6 no. seawater i nmersion)wasting  of
coating fil rBt39'939540. W23t 9 FR I/ 394 UBAD T IEY GEY< L. TGPP3 3 np.
totalwasting of coating film~79.268.1 ~67.478.085. 1~ 73. 077 1 ~86.975.9
~63. 172. 576. 28 h@HE 26 or i wot @k rbo@se xgt lepsligs| Auldpte; bentonite

4, 5-di chl oro-2-n-octyl -4-isot hi azol i n- 3-one Table 11
Conp.Cbnp.CamuxCoapdGnﬂmncmnpiébnpiﬁ@m@eﬁanpoﬁdﬁﬁaC@kp,thmMGDﬁbe@@np.Ex.
27Ex. 28Ex. 29Ex. 30Ex. 31Ex. 32Ex. 33Ex. 39Ex. 35Ex. 36Ex. 37E::. 38E.:.
39E. .. .1ClRegigpe afl ia, hawd,ng169at LAY OOPSBarbphat wt Imetialolcentge

copol ymer A-14545454545454545954595459545zi nc
oxidq&plo10%%;9%@%@;@;01010101010taIc121212121212121212121212121-red iron
oXi de222222 222222titaniunlmhite49494944449441c0pper r hodani de3zi nc

di-met hyl di t hi OCa&péEBt 2B by | () eagﬁe-agﬁﬁzﬁlé 06 SexckeRraRylAm no-s- {

riazinez, 4,5 6-te rach OF Oi sop halo nitri dlnethyl I chl or ophenyl ure
a3 N—(fluoro | or hyIt
% SR HUAS TN %ﬁ@ﬁlﬁe CROPILGSSHPE NS SVBERST SRS 5<ul f ani d

3_phthalim
etetranet hyl t hi ur am
di sul fi de32, %mEiQY¢%hlorophenylnalelnlde32 3,5, 6-tetrachl oro- 4- (nethylsulfo
nyI)pyr|d|ne33 i odo- 2- propynyl butyl 3car banat edi i odonet hyl - p-t ol
sul f one3bi sdi net Aypkdingi oc@pb@mﬂuﬂtn@@@mﬂ%ﬁem%q%%mﬁar%@é%{mc

et hyl enebi sdi t hi ocar bamat ezi nc salt of 555555555555552- pyri di net hi ol - 1- o} ;

i decupr ous oxi depol yet hyl ene oxi de wax, 20~2222222222 xyl ene paste22 °
-aliphatic am de wax, 20~

xyl ene33333333333333past exyl enel21212121212121212 121212121. . propyl ene

gl ycol nononet hyl et her 222222222

22Tot al 10010010010010010010D1001001D0100100100100 W (fo be contlli Ll ~
T%Mll“MUmM)@m @m @m @m @m @m @m @m @m



fl uor odi chl oronet hyl t hi o) sul f am de5zi nc et hyl enebi sdi t hi ocar bamat e5cupr ous
oxi depol yet hyl ene oxi de wax, 20% xyl ene paste2222al i phatic am de wax, 200
xyl ene past e3333xyl enel21212i 2propyl ene gl ycol nononet hyl

et her 2222Tot*4r169100100100Pr operti es of antifoul i ng coatingstationary
antifouling performance/5 marks full score (3 nb. seawater immersior_) 5 5
5 bstationary antifouling performance/5 marks full score (6 np. seawater

i mersion) 3 3 3 3stationary antifoulinagperfornanceIS marks full score (12
no. seawater immersion) 1 1 ' ladherence to deteriorated antifouling
coating fil mi{fEam foseamer ered pransi om) the 10216r20RASY ixg 6h1i€satiSTy film
3 no. total 35.534. 24C. 437. 3wasting of coating film®6 no.

t ot al 60. 267.16/4A&18T9x3obt 30Aex Wane rsplfn.lmof the extender may generally

4, 5-di chl oro-2-n-octyl -isot hiazol i n- 3-one SE-89d 92 CLAIMS 1. An

anti foul i ng HeOAJAIG GAWOS tHHeN asbFloantirg] |36 atdingC edpbliifd cBUAMOWS OXi de
and organotins, characterized by 5 conprising: (A a netal-containing

copol ymer O%ﬁjd}f*@p@oc@&‘%@%ngl(/i%@f&}%, A r & PLAYTRIO 28D B WIS lULAked

nononer (al) containing a netal and an unsaturated nononer (a2) capable of
radi c pol yeri zati.on I ni.ng no al s,
4,5-d?ihlor5¥%¥ﬁl3&%&-ééﬁiﬁk{ﬁégﬁﬂ%?é%%oL%Faégé£%%§)3 nmetal pyrithione
conmpound. 2. The_antifouling cqati onposition a lLaimed.in _claimil,
characteri zed inTsﬁafngﬁgépgﬁtgﬁﬁyggﬁgﬁggoﬁgfggt#F§ﬁ§ﬁ§ﬁ5855ngn§%§es

t et raphenyl borane conpounds is contained therein. 3, The antifouh[n
coating comfe¥iAt G Asted af rREPTH THR At ¥rod, thRat e br?2ett PRIEREL 0.5
to 100 parts by weight of 20 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one
(B) is conta@asdipeconp@spairs -byExenghesoif beal ook hilRg YEEEsIyger (A).
4. The antifouling coating conposition as claimed in claim SE -898 93 1
or 2, charact@ritzed rial udemtanhytleod@ papssmbyCelDght syithetic zeolite
4,5-di chl oro-2-n-octyl -4-isothiazolin-3-one (B) is contained per 100 parts
by weigght ofzdmiabecont @iridegnsapoMITRIcIA)r SSebe, The: ant birahbierg eaeat i ng
conposition as clained in any of claiml1 to 4, characterized in that 0.1 to

40 parts bY such as methyl orthoformate and methyl orthoacetate,
orthoboric esters, silicates, isocyanates (trade name:
Additive TI) and the like. Of these, anhydrous gypsum and
Molecular Sieve are preferably used. These inorganic
15 dehydrating agents can be used alone or in combination.
<Other organic antifoulant (F)>
The antifouling coating composition may contain, as the

antifoulant, those other than the above metal-containing

copolymer (A),

20 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one (B) and metal
pyrithione compound (C), especially organic antifoulants
(F) .

Examples of the organic antifoulants (F) include

tetramethylthiuramdisulfide, carbamate poisons (e.g., zinc



wei ght of 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one (B) is contained per
100 parts by weight of antifauling coating 10 conposition. 6. The
antifouling coating conposition as clainmed in any of claiml to 4,
characteri zéd PA®that 0.5 to 20 parts by wei ght of

4,5-di chl oro-2-n-octyl -4-isothiazolin-3-one (B) 15 is contai ned per 100
parts by weight of antifouling coating conposition. 7. The antifouling
coating conposition as clained in any of“clains 1 to 6, characterized in
that 1 to 90 parts by weight 20 of netal pyrithione conpound (C) is

cont ai ned petimEOt Wetitth inramiaght of2 et 1EBHI S ni ng copol yner (A). 8. The
antifouling coating conposition as clained in any of clains 1 to 6,

char act eri zed-datrh it hatelsi tdi t56 quaartisanyyt avei ght 5E-898 94 of netal

pyrithi one compound (C) is contained per 100 parts by wei ght of

meal - cont ai i ,ng, T,0pa atEicHIAro %S odhehandn foord ieng coati ng conposition as
claimed in any 5 of clains 1 to 8, characterized in that 0.2 to 40 parts by
vei ght of mef al- Pirid 1y e rcommaunsh (Qlrés, cont ai ned per 100 parts by

wei ght of antifouling coating conposition. 10. The antifouling coating

conposi tion %34 Cégé%&o%&ré{%&ﬁl&iﬂé@ 1 to 8, characterized in that 1

to 20 parts ‘wei g pyrithione conpound (C) is contained per |00

parts by weight of tifoul.i coating cor i ti . The_antifouling
coating co 'ﬂ?ﬁ%ﬁ@l%—l%t@r}g“%% %IrﬁjyrgiSé)g&)%jf%érggb}i}%%l{g, Sgﬁgééggéri zed
in that zinc oxide (D) is contained therein. 12. The antifouling coating
conposi ti on %rs RAA PECHRECIZFHTATS ThArbetett%2d in that 5 to i00 parts by
wei ght of zinc 20 oxide (D) is contained per |00 parts by weight of

met al - cont ai ni ngTBEE6! PREET(AYIan3C TRELARLILABGRI N§) c68TT R§ dFFSbsition as
claimed in any of clains 1 to 12, characterized in that an extender (E)

SF- 898 ~J5 sptmetadlyrom sieh oupneonsi shéhgtlod sanhcofsantédoupieas cl ay,
cal cium carbonate and kaolin is contained therein. 14. The antifouling
coatiyg conpEs)+ O+ aB) dlsalmathd naagy &f Gf tel/disnby WeiogH3, poledreactdryi zed in
that an organic antifoul ant agent (F) (excluding the

4, 5-di chl or o5 20150t} wéibRetdH SZ@loinnt Be @ urB) oantht ntowkt @y qoarditrk one
conmpound (C)) is contained therein. 10 15. The antifouling coating
conposi tion as,claipegdyin any of claims 1 to 14, characterized in that the
pol ymeri zabl e unsaturated nononer ( al ) containing a netal is at |east one
nononmer selected_fr t LOUP - i.sting;af . | ates, netal
di (net h) acryl at egfna%?el g\?ve%gggollgﬁe%?llt;%tnés l’?helrggggef(leg%t%ﬁami fouling

coating conpositjon a | ai med ny_of clains to aracterized in
thatI tﬂe pglpfl‘ik:}#?%Bfglgﬁsrlé?W a‘%gdg%%ﬁegoflé?)m%%ht aﬁéﬁlpnéga net al | iZs aI 20

I i zabl ( d obtained b ti ' ' t al d
wi th [iet h) eV yHfLoact 8t PROThed BF 688nc8oP Jin® af EOROFTE 1BPGaAF sol vent and

nater. compounds and tetraphenylborane compounds, described in
Japanese Patent Publication No. 54(1979)-1571 and none of
cuprous oxide as inorganic antifoulant are contained in the
antifouling coating composition.
20 <Plasticizer (chlorinated paraffin)>
Examples of the blasticizers include TCP (tricresyl

phosphate), chlorinated paraffin, polyvinyl ethyl ether and
the like. These plasticizers can be used alone or in

combination.



17. The antifouling coating conposition as clained in claim SF-39S 9G 16,
characterized in that the inorganic netal conpound is an oxide, hydroxide
or chloride of a nmetal selected fromthe group consisting of zinc, copper
and nagnesiﬁﬁf8%518. The antifouling coating conposition as clained in any
of claims 1 to 17, characterized in that the pol ynerizabl e unsaturated
nononmer (al) containing a netal conprises a netal di (neth) acrylate (all)
and a netal -contai ning nononer (al2) of “the fornmula: 10 R1I-COO-MLn ( 1)
wherein Rl represents an organi c group having unsaturated bond, sel ected
fromthe group COMSStTIRS oFCTHOES( PRy L IPETZ=Ex SN ROOESRREEHO fTahd®

HOOC- CH=C( CH3) -, provided that -COOH may forma netal salt or an ester; 15
M r epr esent sraaketrals isttemcel dfs taye crapdning dcildn riegirduebrabredent ed by
-OCOR2 (wherein Rz represents an al kyl, a cycloal kyl, a substituted or
unsubsti t ut echtadrromating bydt oagrdanpgs dupoor(harednrabkyb) refadrd to Bs t he
nunber equal to the val ence nunber of nmetal M- 1. 19. The antifouling
coating conpQsidiifm1asCldjaredd reiany )of ahahes thet @158t iafaacterized in
t hat the pol ynerizabl e SF-8G8 Or unsaturated nononer (al) containing a
met al scont a'c@ﬁo@gg}t%'%hgs'r%%tf% fremot-he 295@4R nGon s ?&b@grgklﬁr;_ﬂged@Opper

and nmagnesi um antifouling coating conposition as clainmed in any

of claims 1 to 18, eharaclarizeda ek At Jne Apsalyr Al a0 agnaes oLa2)

;
capabl e of radical~ polyneri I'on contai ning no ne S ists of at |east
one nononer (a2l) selected fr the group consisti of (peth)acrylic acids
and 10 (netH&é@Fﬁngegstefgeréﬁﬂ%%%ﬁéﬁfﬁkﬂ?ﬁ#ﬁ?%Q) IﬁgmeggEB-éﬁt%rEB )
=CHZ ( 2 ) wherein R3 represents a hydrogen atomor nethyl, and R9
represents m&alh@ll,l%llél{/)(ﬂroaﬂ%ﬂid of PNAEY) - TH e BVeR A itumRAA i Hy
coating conposition as clained in any of clains 1 to 19, characterized in

t hat the unsaturat edomsnoherecd2)scapabireldy tadikal rpodymel iS40 6A -
containing no netals consists of at |east one nononer (a2l) of the formula:
20 RgOCO CHrd¥:nakAGHA 0( t2 R o(whet el iR ffeapreas et sise lay dhdgen natem or

met hyl, and R4 represents an al kyl, a cycloal kyl or an aryl), and at |east

one ntnoner A2 iaf Hae rfpran @b &-R60£0aH fo Ryl #£H2e (gBt ) of SF-8~8 98
(wherein R represents a hydrogen atomor nethyl, R' represents an

al kyl ene, a gyed0alkybenecer 1200ar ¥kgagiaand Fo represent s aikydsaxyl . an
al koxyl, a cycl oal koxyl or an
of generally 1 or higher (poise/25°C), especially 1.2 or
higher (poise/25°C) and a specific gravity of 1.05 to
15 1.80/25°C, especially 1.10 to 1.70/25°C. When the
chlorinated paraffin of the above number of carbon atoms is
used, the obtained antifouling coating composition enables
forming a coating film that is resistant to cracking and
peeling. When the number of carbon atoms of chlorinated
20 paraffin is less than 8, the crack inhibiting effect may be
unsatisfactory. On the other hand, when the number of carbon
atoms of chlorinated paraffin exceeds 30, the surface of

obtained coating film may exhibit poor wasting performance

(renewability) and poor antifouling performance. It is



aryloxyl). 5 22. The antifouling coating conposition as clainmed in any of
clains 1 to 21, characterized in that the netal -containing copolyner (A is
a copol ynmer _conprising 2 to 50% by wei ght of conponent units derived from

t he ponnerPEé e 10 unsaturated nononer (al) containing a netal and 50 to
980 by wei ght of conponent units derived fromthe unsaturated nononmer (a2)
capabl e of radical polynerization contajning no netals. 15 23, The
antifouling ccating conposition as claifmed in claim 18, characterized
inthat the netal -containing copolyner (A) is a copolynmer conprising.0.1to
49.90 by wepgmfeéreéo%%éﬂte GRS 1a8FEPBdr # F ofh t i car Fﬁé’['hgf
acr.ylate (all) , 0. 1 to 49.9a by weight of conponent units derived from
the 20 met akhéontaatricnganehbherbq 4eRFredpresentedl neydehel for el 4°¢1) , and
50 to 980 by weight of conponent units derived fromthe unsaturated nononer
(a2) capabl espkchiadilgabs pol gaeri Z@téonheonhabming ted peetaf Sin cfSEh888 99
24. The antifouling coating conposition as clainmed in claim 21,

characteri zed)bRihhat Jnhea Fed Als €o8d Al RieNGo €QPALY BRIt (AN liihgac csapohymer
conprising 0.1 to 49.9 by weight of conponent units derived fromthe netal

di (mgth) a%}ﬁhgfs?t&%'énabi’esﬂféﬁnﬁ 42-&%%'? aht + 194 £ GaNPonEent AHRi t's

derived fromt nmet al - cont alr ni ng nononer represented by the fornula

1), 0..11t0.97.. 9 a by weight it i th
onoter (a2i FORrELBR BHhyEhd For T a (3 Snf0CL 13 6%, FOYe by “uéi ght of
t units derived from.th 10 (a22), ted by th
Formil 5 (3) C15e RA"BS PO ) Sebatioy F1TH0 B ot Sl 11 Lt Anf oul i ng

coating conposition as claimed in any of clains 1 to 24, 15 26. A marine
vessel or undeyRReER st u& ulF 8 IR Y PR MR Cered with a
coating filmproduced fromthe antifouling coating conpcsition as clainmed
in any of cl<&nmg shod rRy.argol SELLIAG iagfidy (dakx @ r e shi dEL Het>
characterized by being covered with a coating film produced fromthe
anti fioul i ng coatThyg aroposdd i oy ast dati tedg iageny (oh idodirepit eged4)
SF-898 100 28. A nethod of rendering a marine vessel or underwater
structure amtaif @dl bbgedchar atlebnzedohy iaoveniang ngy swhbase tabnman ae Vessel
or underwater structure with a coating film producedfromthe antifouling
coating COMRQS)ili it ASsnd #iBthBedd BNy Hinst abhs detPimdnt2D. tAH oREhod Of
rendering a fishing 'gear or fishing net antifouling, characterized by
covering a surface df fishing 20k nth NG HiekoliRaAoABbERG 1 bk, m

10 anti u I

produced fromth l'ing coating conposition as clainmed in any of

clainms 1 to 24. .AF. AYY. ALN A(. Al AYY. AY; -Al ( . YN . Al ;

. AYN. AYuy. AISHC AIRSY FAYNY- S NS A a?Y'A{é.X%W%A‘(YuﬁAﬁ\E n. Al ;.Aval . AN Al ;
. Al aE, AvaY. Al ;. A AY. AYu, A(Y. Al ;. AYl . ALN AL NY, Al ; . )
L Ava. W a. AvIATAY: SAGE LA MA TS AN ARSRTA S Hidlide organic clay salts

3E. A(l . Al NE. AYNI . Al aE. A(l . Al NY. AYa, Al . AYN. A3 .AYuY.AIa.AYNY.A/AEKYqA.~_5.AY
NRA. {ye such as stearate, lecithinate, alkylsulfonate salts of Al,

.Al'N. Al . AvaY. AYul . AyaY. Al . Au/ A. A A YA KTA F, ATA A &UA 9rA A {A KA ,A YAy
A a, A DR A &€a and Zn, and further include polyethylene wax, amide wax,
hydrogenated castor oil wax, polyamide wax, a mixture of
hydrogenated castor oil wax and polyamide wax, synthetic
20 particulate silica and polyethylene oxide wax. 0f these,
polyamide wax, synthetic particulate silica, polyethylene
oxide wax and organic clay salts are preferably employed.

As the antisagging/antisetting agents, use can also be made

of those commercially available, for example, by the trade
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of time.

In particular, when the materials for marine vessels,



10m 10m

10nf 910%1& () - f Y7310%r& () -f @10%m& () - f &310%1& () - 2ndEnbCf @ #109&' () -

L109%& ()-S f109%& ()- @O% ()-S10%& ()-10%& () - Do

UdEmbCf @109 8¢ | #109%& () - S10%& () - S10%& () - S10%& () - S10%& () - U=ydEmbCf @*

109%& () - S(109%& ()-f &#109%&' () - SL$10%& () - S3"109%&' ()-S

10%. ()-S t dEnbCf @7Z109%&' ()-f @

109%& ()-f3109& ()-10#109& ()-f.10%& ()- 16 10%& ()-HoCf @

' 109&' () - 10%& ()-109&' ()-10%& ()- 10 10

10y 9310%&' EtcHH\-dELCRE) g$09&1 ( ) wS109@a T )2t urlouan (3189 BOR T 18169 () -

109%&. () ->M dEbCF @ L$S109&' () -, Y" z10%& () - @

10%&' () - QL1e%& Ent YALQYENG) codOURY (QompWHEDCE @Y B TA%E a(C)-0S.110R dheres

, T109&' ()-S*109&' ()- | (10%& ()-Yf& 109& ()- NxmbCf @O0% ()- 10 10

igfy;?(l?"/&' Oro SBELQU&r L) of 5f LOME a3 %R 1(9).- MIEFRG GBM A0S (9 =t @EAWR () -,

y109%&' () - 109%& (,) - 109 (1) - 98 -l I 1Q%8 £} -orkO % routQ%& () -, 10

AU TR PRl AT il
() - % () - Y7.109&' ) - S510%&' ().~ - o

2@ 0% () -| (?(C?fd%)}é&“% )C-@pfg)é e §,f(1%37§ 38 ﬁgt@lfﬁ%'t(l)o?l60?&'gf)“-ef€0}ézy( ) - 10%&

'()- 10 10 10 L9F10%& (‘g ddEbC! @ 109 %)-, 0% () - .

F109& ()-y10%E ()29 CHuRO (J S¥PStag& S FL4IaER @lé‘i@%@”( Feapenfgeg ) - | |

t 1098 () - @, 100/&%) -1 #109%&' () -, 10%&' () - LdEbCE @ 0#10%& () - @ 10%&' (g; @ 109& (

)- *gl0%& ()Co@Usv®iONr peoniove ( P ARLiFBOr @IooerT IRt B0 2 PO () -

Y710%& ()-yS510%& ()- @10%& () - 8dEMBCF @ 10%& () - S9S109& () - f

10%&' () - S10%&S (1) SIDURL Y ) -4 094 49+ eofGoiErrh CFE@HIUwR /( thitn i Y ) feubiey () -

&109&' ()-f109%&' () - S109%&' ()- (" dEnbCF @ *109%&' ()-f( 10%& ()-f &

1098 () -y $ZARMBE {J - cRHAOYEE {Jr fra l Q9K & Pp BUENDLS @F7A08BEOREf 520%Re( ) -

3109&' () -1 OMLO%& ()-f.109& ()-f, 109& ()- EbCf @@ Y10%& () -

109 {0) - 10%&: (1) £ LALOYEE (Any 10« 16k 10y SOLOVES () 1 ) COEDES (@ 16%&in6) - GLOYR' () -

| g109%&! () - S#10%&! () - S910%: () - @ 10%& () - HIEbC @B9$10%&’ ()-S " 10%& ()- S

109%& () - @ 109%& () ELOUK (e @LA%ERL) =, C NaifED Q#1QY&( L eSHAOYE () - S, 109%&

()-S*109%& ()-Sl (109& () - SET0%&' () - N6789AXNDCT @ 10%&' () - 10 10

107 910%' () - 109 () = o%& () 0k -().- AE9 Y& Aes o0& () -
,101/2‘0/?,) (|) v %ﬁ%@{?ﬂ%%&i ﬁ%%ﬁ?@xﬁ%&(ﬁ)&éﬁ éﬁé@g&@&f«%r@er&@ O
& ()-1z#109%& ()-, 109Kk ()-.9l0%& ()-, 4109 (),.- O& () B\ 109&
)1_0%1(();/% (2) a?'ﬁ%ﬂéé%)& ?? _0%&%]0 J.(I’)ﬁl(%iajola& t(}ie_ ,(a}ttglc]h(?né%t( )oé S%Ecntiqv@ (
%' ()-1 20 7109& ()- @10 ()- @B10YR ()-10z#10%& ()-@10%& ()- @ 10
% () - 0% Cf @VYRNT -tﬁ%w&aé’%@%@y (‘)’&6@@ E?ge%eioégéfzfgf%é iR ‘fj( zzlEb@Cf @
109%&' () -, 10%&' () -, ;I.O%&'t() -f-#109& () - LZlQ%&II%%- 3 10%& ()-j PAEPCfF @ " $
10%: 19 - @ Savvga{ped, L@ ORI P} C@OIR T L V& TR PS - | 1o dPRlication
AzdEbCF @O0S#10%&' ()- @F10%& ()- @10%& ()- @ 10% () - @ 109%& ()-|f&#109% () - 3c
xnbCf @ 0% (9f tWBel8ntifouling coating composition to the surface of
10Ss910%&' () - @710%& ()- @ 5109%& ()- @10%&' () - 6ndEnbCf @EB#109%&' () - 9109%& () -
fishing nets enables avoiding the clogging of the meshes of

the fishing nets while lessening the danger of environmental
pollution.

20 The antifouling coating composition of the present
invention may be directly applied to fishing nets, or may
be applied to the surface of marine vessels, underwater
structures and the like which has been furnished with an

undercoat such as a rust preventive agent or a primer.



@O%& ()- s10%& ()-10%&' ()-10%& ()- USdEnbCf @S109&' () - Y#10%&' ()-, @
109%&' ()-, 109%&' ()- s10%&' ()-, Y@ O0%& ()-8t &?1 dEmbCf @* 10%& () - S(m
1098 () -1 S&#10%&' () - @$10%&' ()- @ 10%& ()-, 109&' ()-I0i dEnbCf @
7109&' () -f 5B69RSY ) - f 2mLO%& () -1 0#10%& ()-f. 109& () -

, @LOY&' () - WO @, 109%& ()- @ 10%&' () - 10%& ()-, 10%& ()- 10 10
10f L910%& () - WewdEbCf @AL0%&. () - SL0%&' () - @LOY& () - y#10%& ()- " 310% ()- @
Y10%&' () - W% dEbCf @ s$109%& () - @™ S10%&' (}1 S@
10%&' () - S&L0%&' () -#10%&' ()- @O%& ()-2ndEbCf @9! 10%&' ()-f.
109 () - f, 10%8 t(edmclGUR e SCHOYROY) 118F #A0VR! (9 -RuxndCt @0v@> ) £he0 10
10y910%&' ()- 17 109%& ()-fy5109%& ()-f&310%&' ()-F| dEnbCf @ #109%&' () - L10%&' () -
10%& () - 10% & {esartO ¥R vty BOYdkaly) begdEphCE@A9%R (vl dd0Y& (x) vePR%R' () -,
109%& ()-109%&' ()-, T1I0%& ()- G "' dEMbCF @ 0#109%&' ()-S. 10%& () - S, S10%& () - S* @ 0%&
() - (910%& ') &3 LOUE {Je "o X F @A 0YEs 415 1A dbedDally FRP ships,
ig, 10((%)&' %—fl 7F10%&' ()-f,510%& ()-f3109%& ()-)edEnbCf @#10%& () - @?

0%& () - R ().~ @ O%R' ()@Y 9% (i 1109 ( been
Tooe (g_ o o ‘%l%rfv)@t%% ( r@ézlt%%%a@@ L% (e IR ERD @ & 1Q%E A b
109%& () - f RdEmh * 1098 () - S(109&' () - &#109%&' () - fs$109%. ()-SY: 10%& ()-S
109& ©) - EdEr?boérq@ ﬂ%‘%ﬁvﬁéﬁ}ﬁ%)%&é{%&)ﬁ -E?Lajfb‘f/‘%z(%f -5 1098 8 S,@:LO%&
()= () *13kbCt @ 109%& ()-, 10%& ()- 10%& ()-10%& ()- 10 10 .
10f 9s109&' (A NHESCH @ AR O A RIS Wee ) P E0vESEF 1 89F -1 -
109&' () - 6v(_dEbCF @@ $10%&' () - @" 109&' () - @@ 109&' () -
&910%&}()_yﬁﬁugm@dgcgqgﬁﬁyq%.;gﬁyﬂgyyﬂgnjygy%QO@Fing film thus formed
109 () - @ 10%&' () - @109 () - @ 10%&' () - | y&z#10%&' () - HxnbCf @AL0%& ()- 10 10
10f S910%&' ( )orSithe0%Et (3cS@10YE Mhr$BE09RS $9 1 SpdEdsEi@q@r structures
1098 () - @10%&' () - @
1098 () -, , GEOUR {Pe , 110848 (LIRS ) nrd Bob el @ &INOORBy () ih#108&' (3, CAELOYR () -,
10%&' () - @O0%& ()-, 10%& ()-D~*bdEmbCf @ * S109%&' () - @
109%& 1) - | &OHLOUES (9 - SHLONE KAnd@ HOUE k- @to 150 um per application.
1/2:)/«(&') (%(- gng@nb@c{:fl@l 7109 () - @510%&' () - @310%&' () - YI#10%&' ()- @ 10%&' ()- @ 10
% ()- K~ "{na Y& (e d QA& (Do Y64+ 1ndOr or coatin
10@10%: () - ~QdE i %%/éﬁb(é)% : &eo%l/%ﬂf% -f,olol%%(%%%flgé/&'f%%?@lo&& 0%

10%. () - 8sdEh 0% (- @" 10%&' (). .
g10% ()0 %ﬁ%@%ﬁ@%ﬁ%ﬁ; oS B IRI5RA D)2 R v () -
* 109& () - % ()- & 109%&. ():" " 0% ()- .10 10 .
igﬁl(();/&@gf ) -Ztﬂ‘ﬁiie)ﬁzg%ﬁsi Pé@f@@g%??%%% Y}tgrziﬁrﬁ)ecﬁ'@?!cfﬁd?&l(‘)g-?o the

% ()- @ 109& ()-,, 109& ()-, 109& ()-10%& ()-5t dEnMbCE @ &10%&' () - L0%& () -
, 109%& ()-@@Wﬁnf@m)&@f(‘sl-%fi R ?%“c’?‘{d‘éﬁﬁg@el /&V?)?%Hé%&%?g&g! 15)())/&'(
) - SS$100& () - S| " 10% () - S@ 10% () - ROndEmbCf @1 710%& () - yS510%& () - f &3
109& 19) - 1#100@ {Ing . a0 )L FonpoReEFeRES e 189 IEY - of ehvironmental
-109&' ()-109%& ()-, 109%& ()- 10 10
10y9n0o%&' ( )pRCHELTIraB10%R: €9 - @i0vieh ¢ Lo@Ho%& r(n) 2 Y 09Ri 1§ PRI (O F
10%&' () - 9sdELCF @10%& () - SY"10%&' () -f @
109%&' () - S&10%Ra (st #HLOKR( yaSieUR ©O)- SCydEHEh@WHIOBa{)ach to marine
. 10%& () -, 10%& () -
*109%& () -f(1L:P9@sd) s &yid 0%ad dwsnb el @ OUEL(1Yed0%& () -y10%& ()-10%& () -

According to the present invention, there can be
20 obtained an antifouling coating composition of wide
applicability enabling even production of a white
antifouling paint, which antifouling coating composition is
capable of forming an antifouling coating film excelling in

long-term antifouling performance and exhibiting various
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based on pyridine-triphenylborane, etc., sharp hue and
reducing of discoloration after water immersion or exposure.
Furthermore, there can be provided an antifouling coating
film formed from the antifouling coating composition and,
15 covered with the antifouling coating film, a marine vessel,
underwater structure, fishing gear or fishing net.
When the surface of coating substrate, such as a marine
vessel, a marine structure at its part immersed in water,
a fishing gear or a fishing net is coated/impregnated with
20 the antifouling coating composition of the present invention
and a coating film is formed on the surface, the fouling and
damaging thereof can be reduced to a striking extent, and
the service life thereof can be strikingly extended. 1In the

use of antifouling coating composition loaded with a color
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15 In the following Examples and Comparative Examples,
parts refer to parts by weight.
Production Example 1
(Production of metal-containing monomer al-1)
In a four-necked flask equipped with a condenser, a
20 thermometer, a dropping funnel and an agitator, 85.4 parts
of propylene glycol methyl ether (PGM) and 40.7 parts of zinc
oxide were charged and heated to 75°C under agitation. From
the dropping funnel, a mixture of 43.1 parts of methacrylic

acid (MAA), 36.1 parts of acrylic acid (AA) and 5 parts of
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was carried out for 2 hr, and 36 parts of propylene glycol
methyl ether was added, thereby obtaining transparent

mixture solution (A) containing metal-containing monomer

al-1l. The amount of solid contents (metal-containing
monomer al-1) in the obtained mixture solutionwas 44.8 wt. %

Production Example 2

(Production of metal-containing monomer al-2)

In a four-necked flask equipped with a condenser, a
thermometer, a dropping funnel and an agitator, 24.3 parts
of n-butanol (nBuOH), 61.1 parts of xylene and 40.7 parts
of zinc oxide were charged and heated to 75°C under agitation.
From the dropping funnel, a mixture of 43.1 parts of
methacrylic acid, 36.1 parts of acrylic acid and 5 parts of
water was dropped at a constant rate over a pericd of 3 hr.
Upon the completion of dropping, the reaction solution
turned frommilky white to transparency. Further, agitation
was carried out for 2 hr, and 36 parts of xylene was added,
thereby obtaining transparent mixture solution (B)
containing metal-containing monomer al-2. The amount of

solid contents (metal-containing monomer al-2) in the

obtained mixture solution was 44.9 wt.%



FA109& ()- [k
FA109& () - [ %
FA109& ()-[:
FA109& ()-[
FA109& ()- [k
FA109& ()-[
FA109& ()-[
FA109& ()-[

F4109%&' ()-[K F4109%& ()-[Sl }r"' w+/ D4:::::::eFlk F410k F4109%

% FA10% ()-[% F410% ()-[k F4109%& ()-[k F4109%& ()-[k
o :nT: Flk F410k F4109& ()-[k F410%& ()-[SI }r"' w+ Ddk
EF&l@%&'() [ 050:cllk FA109%&' ()-[k F4109%& ()-[k
FA4109&' ()-[k F4109%& ()-[k F410%& ()-[k F410%& ()-[k

siiwi>lel Tk F410%< FAL09& ()-['k FALO%& ()-[Sl }r"' w+ Dak
k FA109& ()-[; i (;-;2;4;8P1/ k FA10% ()-[k F410%: ()-[k

k F410%&' ()-[k F410%&' ()-[k FAL0%& ()-[k FAL09%& ()-[4;6;:

CB0P1/ k FA109& (PrpShchrdhwekDaR1FA30%& ()-[k FA4109%& ()-[k FA10%& (

HI:J;KL;
FA4109%&' () - [
FA410%& () - [

MN }cl/k FA109& ()-[k F4109%& ()-[k F4109%& ()-[k FAL0Y%& (3
k F41098b8het koR4d 8%t haFkoRé 20%En () nbNHOER; QIR3X; Y; | >$ck
kK FA10%&' ()-['Sl }r"' w+/ D4k FAL09% ()-[k F4109%& ()-[k

FA109 ()-[Y;Z [1h: ki four-n8ckel/ Ok B41Q%&ibpebkwith a condenser, a

ot

10

15

20

thermometer, a dropping funnel and an agitator, 85.4 parts
of propylene glycol methyl ether and 46.8 parts of zinc oxide
were charged and heated to 75°C under agitation. From the
dropping funnel, amixture of 46.1 parts of methacrylic acid,
36.1 parts of acrylic acid and 5 parts of water was dropped
at a constant rate over a period of 3 hr. Upon the completion
of dropping, the reaction solution turned from milky white
to semitransparency. Further, agitationwas carriedout for
4 hr, and 43.5 parts of propylene glycol methyl ether was
added, thereby obtaining slightly turbid mixture solution
(C) containing metal-containing monomer al-3. The amount
of solid contents (metal-containing monomer al-3) in the
obtained mixture solution was 44.9%.

Production Example 4

(Production of metal-containing monomer al-4)

In a four-necked flask equipped with a condenser, a
thermometer, a dropping funnel and an agitator, 70 parts of
propylene glycol methyl ether, 15.4 parts of water and 40.7
parts of zinc oxide were charged and heated to 75°C under
agitation. Fromthe dropping funnel, amixture of 43.1 parts

of methacrylicacid, 36.1 parts of acrylic acidand 20.6 parts
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was carried out for 2 hr, and 20.4 parts of propylene glycol
5 methyl ether was added, thereby obtaining transparent
mixture solution (D) containing metal-containing monomer
al-4. The amount of solid contents (metal-containing
monomer al-4) in the obtained mixture solution was 44.2%.
Production Example 5
10 (Production of metal-containing monomer al-5)

In a four-necked flask equipped with a condenser, a
thermometer, a dropping funnel and an agitator, 85.4 parts
of propylene glycol methyl ether and 20.2 parts of magnesium
oxide were charged and heated to 75°C under agitation. From

15 the dropping funnel, a mixture of 43.1 parts of methacrylic
acid, 36.1 parts of acrylic acid and 5 parts of water was
dropped at a constant rate over a period of 3 hr. Upon the
completion of dropping, the reaction solution turned from
milky white to transparency. Further, agitationwas carried

20 out for 2 hr, and 11 parts of propylene glycol methyl ether
was added, thereby obtaining transparent mixture solutiocn
(E) containing metal-containing monomer al-5. The amount
of solid contents (metal-containing monomer al-5) in the

obtained mixture solution was 44.6%.
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thermometer, a dropping funnel and an agitator, 85.4 parts
5 of propylene glycol methyl ether, 40.5 parts of zinc oxide
and 0.2 part of cupric oxide were charged and heated to 75°C
under agitation. Fromthe dropping funnel, amixture of 43.1
parts of methacrylic acid, 36.1 parts of acrylic acid and
5 parts of water was dropped at a constant rate over a period
10 of 3 hr. Upon the completion of dropping, the reaction
solution turned green. Further, agitation was carried out
for 2 hr, and 11 parts of propylene glycol methyl ether was
added, thereby obtaining transparent mixture solution (F)
containing metal-containing monomer al-6. The amount of
15 solid contents (metal-containing monomer al-6) in the
obtained mixture solution was 44.9%.
Production Example 7
(Production of metal-containing copolymer A-1)
In a four-necked flask equipped with a condenser, a
20 thermometer, a dropping funnel and an agitator, 15 parts of

propylene glycol methyl ether, 57 parts of xylene and 4 parts
of ethyl acrylate were charged and heated to 100°C under
agitation. From the dropping funnel, a transparent mixture

consisting of 1 part of methyl methacrylate, 66.2 parts of
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(Nofmer MSD produced by Nippon 0il & Fats Co., Ltd.), 2.5
parts of AIBN (azobisisobutyronitrile produced by Japan

Hydrazine Company, Inc.) and 7 parts of AMBN
(azobismethylbutyronitrile produced by Japan Hydrazine
Company, Inc.) was dropped at a constant rate over a period
of 6 hr. After the completion of dropping, 0.5 part of
t-butyl peroctoate and 7 parts of xylene were further dropped
over a period of 30 min. Further, agitation was carried out
for 1 hr 30 min, and 4.4 parts of xylene was added. Thus,
there was obtained a light-yellow transparent resin
composition of 45.6% heating residue and Gardner viscosity-Y
not containing any insoluble matter and containing
metal-containing copolymer A-1.

Production Example 8

(Producticon of metal-containing copolymer A-2)

In a four-necked flask equipped with a condenser, a
thermometer, a dropping funnel and an agitator, 15 parts of
propylene glycol methyl ether, 60 parts of xylene and 4 parts
of ethyl acrylate were charged and heated to 100°C under
From the dropping funnel, a transparent mixture

agitation.

consisting of 10 parts of methyl methacrylate, 62.6 parts

}rotw DAk F4109&' ()-[(k
F4109& ()-[k

Yrot w DAk



FA109%& ()-[k F4109%&' ()-[k F4109&' ()-[k F4109%& ()-[k

FA109%&' () - [ <<<<<<Obj K, /k F410%& ()-[Sl }r"' w+ D4(k F4109%& ()-[k
FA109& ()-[k F410%& ()-[<<<<<<<<<}cl/k F4109%& ()-[k F4109%& ()-[k
F4109%& ()-[ K Fa109%& ()-[k F4109& ()-[k F4109%& ()-[k F4109%& ()-[k

FA10%&' ()-[ <<<<<<=] D# k3 LY 10%’& ()-k FA410%& ()-[SI }r"' w+ D4k

FA109& ()-[k FA109&' ()-[k FA4109%&' ()-[==%&=' =(=0=1=2=vZ>LY

109%7& ~f h41094& () -)~f h41097& ()- k: 109%% ()-107107107 k3 S10%& ()-' kL<
1097& () - 2=8=>=D=J=P=V=_?vZ>LY

1097 & ~f h410%7 &thy1 4t 0veg (9 -+PhaLeIF & L meiRprnosatsy ¥ P omRetreww &0() - ~f h4
1097&' () - V=\ =b=h=n=0=+?vZ>S#(, : 0c4~f h410%&' () - ~f h410%&' () - ~f h4109%7&" () - ~f
h4109%7&' () - geprtg=w} theh i ZoeSH(e  Oeldxf 1 00& () taf e 007 &P {dud hidd09r & () -

~f h41099& () - ~f h4109% & () - ~f h4109 & () - =======_2vZ>S#(, : ~f h4109% & () - ~f h410
W& ()-~f hAERAR& 100 1 T IIARAKEE & F -yf IR0 & Dt ot IO & HarsFer=agbRd ?2vZ>S~f
h410%7& () - ~f h410%/& () - ~f h410%7& () - %-f h41097&' () - hS#(, : 0c4=======_?vZ>S~~

£h4100G8 () - . AADRE  Jor AR (i ' Ehraf bA1097&4() - ~bhE1097 &
) - LTSS e A by f(d) i r%o%ﬁ%%g??ogﬂfsh%ow%ﬁ )( Ay rrsat (§

- =>>>3>> OvZ>S~f h410%-f h4 1007 &: () - = V& (). Y& ) = 0y & ()-~f
410988 () - R%rhso&%%‘% ' §§%>/§'>9<§Ff>gs%%? %{%@3%%54%8%}%%%&%2 g%%’{%) - ~fh4l
09%& ()-~fh410%'& ()->> | . .

S >#>$>%>p@$%3€‘~’-%%14’@‘1@@%®?)O-f~? RFr00d & BY - Hh G887 8 (PP -HhF 169887y - ~f ha10
o7& ()-~f h410% &' () - ~f h4109& () - %&>' >(>) >* >t pT8>SS~f h41097 &' () - ~f h410%F7 &'
() - ~f h41097 & {9 P14 PEVFELLEYY RATWQ DS SPRaT0PRETE) OLf RY16HPEVEF S+ >+>, >4
>5>6>pT8pT8>SS~f 41097 & () - ~f h410%7& () - ~f h41097 & (E) -~f h4109%& () - SH(, : 0c46
>7>8>09>: > further dropped over a period of 30 min. urther, agitation

><>A>t X8>SS~f h4109%7& () - ~f h4109& () - ~f h4109%7& () - ~f h4109%7&' () - ~f h4109%7& ()
-~f h41097 &' (Was-fdedtOse’iof)- AsB>C>DrESD > X8t X8 ES-fmaooes Ky-lened ve%r & () - S
#(, : 0c4~f h4109%7&' () - ~f h4109%7& () - L>M-N>O>P>Q>R>S>t X<>SS~f h4109%77&' () - ~f h410%
7& ()ro~f h41Q0ake d ) - Thindl 09 & & )wads bhLRIBE& (Y -1fhd IO oW trhheébaYRR':() - SST>
U>V>Wed>X8t X<>SS~f h4109%07&' () - S#(, : 0c4~f h4109%7&' () - ~f h4109%7&' () - ~f h410%77& ()
- d>1 >MPn>0>prgey P oSfassd ALAVT&E () 6 —f 4O & § ) reé DdIO% & (Earih420%W & () - ~
fh41090& () - (~1 h4109%07& () - (~f h4109%&" () - r >s>t >U>V>W><0S7>SSH( , : 0c4~f h410%7&
' () - ~Fh4109G& () - ~f hAX0WE& ()snf hA109H &, () - 0 =£h41Q097& () - ~f h41l
0978 () - ~f hﬁﬁo“g}é‘ﬁ”( -{\?rﬁ%o%&m%?-%gﬁ%‘g%ﬁﬁﬁ%)?ﬁffﬁﬁ%%i}(541#1‘?—4 h41097& ()

- >>>>>>p0S7>S~f h41097&' ().- ~f h4109% &' () - ~f 4109 & () -5f h410% & () - ~f h4109% &
()-~f h410w<9??‘3t-‘59rrhlzf1%%%§a(1) -%élgﬁi%%%s%%%?ﬁ%wé&z( ) - ~f h410%& () - ~f h410
W& ()-~Fhal0w& () - S#g - 0C4>>>>>>>>t X<>S~f h41097&' () - ~f h4109%7 &' () - ~f h410%
& ()-~fha1099& (FroPHEt97EFFIerRaT00& () - ~f h41097& () - >>>>>>pT8t X<>S~f h4
109%7& () - ~f h4109%7& () - ~f h4109%7&' () - St(, : 0c4~f h4109%7 &' () - >>>>>>>>t X<>S~f h410
0w & (32 ~f h4109%7 & (P¥ O34 R% 109y &L ( NELTPHA FOIRFE O Nf KA 8 AFH4a109%7& () - ~f h
4109%7& () - >>>>>>t T4t X<>S~f h410%/ &' S) -~fh4109%@& () - S#(, : 0c4~f h4109%7& ()-~f h4
1097 & () - >>>>>>>InXa>SouhAnewk&d( -1t EOs&PEr- Wi GO S H410w & () - ~
fh4109%0& () - ~f h41097& () - ~f h4109%7& () - >>>>>>8t X<>SS#(, : 0c4~f h410%7& () - ~f h4
10978& () - ~f hdlOsEhé Y e ~f A BBUPL Ny Eunne 3 anT8rSaths 80%FE (P-P4H4L0%W & () - ~
fh4109%&' () - ~f h410%'& () - ~f h410%'& () - ~f h41097& () - ~f h4109% & () - >>>>>>t pT8>
S~f h41090&' (P rohPAdRNSRE v 1hbah0Ya {9 r ~BNAJ09ES ) x v rdd G’ (Darish41097 &
'()-~fh410% & () - >>>>>>pP4pT8>S~f 4109 & () - ~f h410%/ & () - ~f h410% & () - ~f h4l
0% & () - SH( ,éPcéﬁi?>33?%@€§~®éﬂé0%&'rééd~éhélﬂ&@&'e6) tof 14008T &nfpr~f h410%
78& () -~fh410%& ()-~f h410% & () - ~f h410% & () - ???2?2?X<kB>S~f h4~f h4109%7 & () -

4SH(, 5 Pca~f 41024 &: () - ~ W& L)on 1) - 27 SHNA% & () - (

~f ha1 (g/a&' ()‘?‘é%%%%&' (E;}ﬁ‘?rﬁ%oé%%p%?%ﬁﬁﬁo%}d&g(??%@%g ﬁ%@?&' ()= (~f h410%

) 55 220 SpT BT 10 L |2 WL (| L RATOOFE () o2t hTOORTR ()

h410%/ & ()-~fh410%& () - ~f h4109%& () -' ?*2+?,?-?2.?20pT8>S~f h410% & (),- ~f h410%
7& () - ~f h4109%F & (WY -PRATHSF L (ﬁgfprf?ffo%ﬁé' ‘t‘)kiuiﬁh]zlf&oﬁé'a(t)e-u% 2@@?&‘)& )-.72/?
0?7?879?pT8pT8>S~f h410% & () - ~f h410% & (L- ~f h410%& () -~f h410% & ()- SH#(, : Oc
49?: ?: of the mixture soluticn (A) obtained in Prododuction Example
?2<?=7>???7@t X<>S~f h410%’& () - ~f h410% & () -~f h410%' & () - ~f h410%' & () - ~f h410%
7& () - ~f h410% & q parth4IDKF& ') @@ AIBACRGX 7 T tXarSHa4a 007 &' KI\)Of-errm10W&'
()-~fh410% & () - S#(, : 0c4~f h410% & () - |1 ?L?Q2T?V?X?"?_?<>S~~f h410%’ & () - ~f h41l
0% & ()-~fh410% & ()-~fh410% & ()-~fh410%’ & ()-~f h410% & () -"?a?c?e?f ?p?K/ ?
<>S~f h410%& () - S#(, : 0c4~f h410% & () - ~f h410% & () - ~f h410% & () - p?s?x?} ?2??7_
?<>S~f h410%f h410%/ & () - ~f h410%’ &' () - ~f h410%’ & () - ~f h410%/ & () - ~f h410% &' ()

fh41090& () - ~f h4109& () - hSH#(, : 0c4?22222??] PO>S~f h41094& () - ~f h410947& () - ~f

A A PN S N A A PO N\ 1. A A PN 1 A A PNAI S PANNONININSS . v L N



6yB! $' +a. 15| 8{ 8p81090& () -{8p81090& () -{8p810%& () -{8p8109Y& () - HHHH
H H' H#HpT8e&

6y{ 8p81090& () -{8p810%R& ()-{8p81l0YB& ()-{8p81l090& ()-{8p81l0%& ()-{8p810%®
& ()-{8p8Lo% &8%8) - #HSHUH&H H( H) H* Ht X<e&

6y{ 8p81090& ()-{8p810%0& ()-{8p81090& ()-{8p8l0%0& ()-{8p810%& ()-{8p810%®
& ()-{8p8L0%& ()-*HrH, H HeHeH-bB&E X<{ 8p81099&! () - { 8p810%& () - {8p8109&! ()

-e& 0

6yB! $' +a. 15| 8{ 8p8109@& () - =H>H?H@HAHBHCHDHt X<{ 8p81090& { 8p8109@& () -{8p810%
9&' () - { 8p81UFOELEPI8pE10YE&L PYON SPpBLIVSLTE) Cr8psitone: (¥~ PepBIBIORL () - DHEH
FHGHHHI Ht t X<{ 8p81090&' { 8p8109%0& () - {8p81090& () -{8p81090& ()-{8p810M& () -{

8p81099& () ATB8PS20M0&. 6) pRBPSLOFORMEN- b &t HKEDPORRHEDBA t 3¢ B8pBA0YORA [ ¥- { 8p810
99& ()-{8p8l090& ()-{8p8l0wW& ()-e&

6yB! $' +a. 15L,8BHSHTBMHZHRH i ] 8p8 104882 £ ) = { 8pBABYD&L { pr { 8PBADSBAL Y+ { 8p810%
9& ()-{8p81090& ()-{8p81090& ()-{8p810& () - HcHf HgHhHI HkH{ 8p810%®& ()-{8p
810%@&'()-{%p%lg%@%'ek-£8gﬁ%?%9 kbt 80820988’ () ph8P8LOYOR, (3néBp8LaYR& () -

i H HnH H H-HZ Z: {8p8109@&' () - {8p8109®& () - { spslo%&' ()-{8p81l0W& () - e&

6yB! $'-+a. 15| 8~ 98 ()- UR&S £ ), BPBLOWR& () - 4 98 ()-{8
DB10988 () - (SRETOT0R (70 PRRBTOVBE () (BOOLOWE () - LT 20784 () { 8pB10%

{
9&' ()-{8p8109%0& ()-"{8p81l0Y0& ()-{8p810%0& (). {8p8LOYR& () - 099& ()-{8
810((%29&'{(;) - Hﬂﬁﬁ%&@% ?%&5"81 /Eafé:) P%-?@Mt@@(%-‘?e&p@{%ﬁg Fﬁ?g%ﬂ%g}@g (§-2
& . .
6yB! $' +a. 15PgdadHHHEN X<SHBA0E S PO E8HBIBA IO L ST PHRRATSP2F DB 109& (
)-{8p810Y@& () -{8p81l0YME& ()-{8p8Ll0IM&E ()-{8p8L0WDE () - HHHHHH t X<8e&
6yB! $' +a. 15/r&fems tove S)t-i8p 3D oA §3) {egpermere ) AYSB pEId 9&%F 40 & HHHHHHHHK O
/ 8e{8p81090& () -{8p810YD& () -{8p8L0YR& () -{8p8LOWE& () - ({8p8LOW& () - ({8p8L
090& () - ({ 8pAERYEE t(y)-ZaHH-HHHNYKY Bie{ 18138 09O & {96 1 8psd 00@R: §1 -418H8L0%0&’ () - {
8p81090& () - & 8p810%R& () -{8p810%& () -{8p8109& () - HHHHHH-">" gK{ 8p810%0& (
) - { 8p®L0YO& drt{ 3P HP & {9 -eontaining copolymer A-3.
BYB! $' +a. 15| 8{ 8p81090&’ () - HHHHHHHHt X<8p8109M&' () - { 8p8109M& ()-' {8p8L09ME ()
-{8p8109W& () - { BpPAIRYE&: bh- £8RBR0&OEN () - { Bp8Ll0WW& () - { 8p8l0YO&’ () - HHHHHHE t X
<8p8109M& ()-{8p8109& ()-' {8p8Ll09M& ()-{8p8109®& ()-{8p8109®& ()-{8p81l09B&
Sl (BPS109E () 14 BOBI0NE (b HkE-bERE Xek 8RBLOYDEA (ol SR81990% ()~ (8p810
008& () -{8p810%& () - e&

6yB! $' +a. 15| 8HHHHHHHHE X<{ 8 Q& 10998 () - 04O (lin 1099& ()-{8

pélO%)&'a()-{Sp81 %%f%Méﬁ%igéﬁ&f?ggﬁsgﬁﬁ?&gﬁ )§ ?Eﬁl |4|9 ?8%‘ %i<< g‘%gioég&' %ép{m

099& ()-{8p81090& ({8p810%R& ()-{8p8l0Y%0& ():{8p8l0YR& () - 99& () - {8p8

Tooma )+ 1| A S 8 do T00BRLCF § SUATDIBE () TBpBI00BK () LLausI00mE () e

&

6yB! $8ra. 15IMHRYYGNT FXLLEPE10TRRL LENSTO0RR PO - BPE THAES FLEghBIGISs ()-{8

p810%0& () -{8p8l0YR& ()-{B8p8Ll0YD& ()-{8p8LOW& ()-111111*tX<e&

6yB! $' +a. 15/ SPBHOvERE (Y14 8pei1ouR &3 tdEhaatdneeiyed sp81b9R & (yrder

| =1.1/101 31 41 pP4e&{ 8p810%0¢& () -{8p810%8& ()-{8p810%& ()-{8p810%0& ()-{8p81l

090& () - { 8pBIPUEE: (or { 8FELEYORE (Jrapibirgl FH8NGIL, | & transparent mixture

| t X<e&{ 8{ 8p810%0& ()-{8p810%0& ()-{8p8l0YB& ()-{8p810Y0& ()-{8p8Ll090& ()-{8

p81l0Y& () - {Ep&ELE&®d Jof, 18 parts of methyl methacrylate, 61 parts of

| <I =1 > G HI ~bB&t X<{ 8p8109%0&" ()-{8p81090& ()-{8p810%0& () - e&

6yB! $' +a. 15I@&%p§1418 [ 4de H 37 J6 Kbatdd N O txs{ BpRLOYO&S 6 BpBLOAOE&A( ) - { 8p810%

9&' ()-{8p810%0& ()-{8p8l0%& ()-{8p810YB& ()-{8p810%& ()-{8p8109& ()- O PI
RI SJT1 t t X<{,8p81090& UD& & ' & ()-

Q 5%9(9& o %%%%8%%%???&%@%&)&{ HOYD&) )54 SP8HIYRE! £hef BPBLIWE () - {

8p810 8p8I0®& () -T1 UIVI ]I AT | ~AB&t X<{ 8p81090& () -{8p81l
090& () - { 8p8L0YR& () - { 8nBLOYDE’ () - - .
6yB! $'( 1a{ 151 Ak %lt{éﬁap Sif%‘??ﬁ%&ﬁﬁ%%iﬁ%%81%5/%%“%??{%Ypé“f 8 O sps10%

98 ()- (831088 ) - 8031090 ()£ 8FLOVB () 5 8RB1 PR, (L5 kit Lkl * X<

6yB! $' +a. 15| 8{8p81090& () - {8p8109®& ()-{8p8109W& ()-{8p8109M& ()-kLI I m plql
Clulvi | P4e&{@éf8qp@%&t( )af %8}%826@@85 i‘;é ioé%grljemr%?é%%éégb%&'%é%%%‘fow% ?)
-{8p810YM& ()-{8p8LOW& ()-viwW xlyl[I1111IL,e{8p81090& ()-{8p81l09W& ()-{8p81l
090& () - { 8p8dos@Ee (e SpBIDMaR (NG { $pS10e& ¢F - 8p8IVLER (9S19319 By c=! | { 8p8
10908& () - % 8p81090& () -{8p8109& () - pe&

6yB! $' +a. 151 8({8p810%A& ()-I11111111tX<p81090& ()-{8p810Y0& ()-{8p81l0YR& () -
({8p8109W& ()-{8p81l0W& ()-{8p81l0YW& ()-{8p810IW& ()-{8p810%W& ()-1Il11I11ttX
<p81090& ()-{8p8109M& ()-{8p81090& ()-({8p8109M& ()-{8p8109M& ()-{8p810%R&
()-{8p81l0IB& ()-{8p8Ll0YB& ()-111112zZ:ttX<p81090& (){8p8l0W& ()-{8p810I& (
)-{8p8109W& () -e&

6yB!'$' +a. 151 81 111111 _?<p81090& () {8p8109W& ()-{8p8109W& ()-{8p810W& ()-{8p
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109%: " & () -TITFTLTTTT| [:vU4& 6y { {@"10%:"& ()-{ { @ 10%:"& ()-{
{@f10%:"& ()- {Y MO% :"& ()- { gl0%:"& ()-

{, GlO% & )FTT UOU{ UUU| [ : vUA& 6y { { .109%:"& ()-{ {f,310%:"& ()-{ {
*1098 : [8%0%:"& ()- {ly& 10%:" & ()-

{s‘$f10%. & () UULRVBVYVZV] W\ V| [ NA4& 6y10" : o 710" "{ {y910% :"& ()-{
{yl 7:10%:"& ()- { @109%:"& ()- {f938&1096: "

{19109 : & ()- \VchVVWV|[ NA4& 6y10 { 10% & ()-{ {@F F 10% "& ()-{
{@10% : (7) S109%:"& ()- {109%:"& ()- {,109%:"& ()- VW VI [ - NAGE,
6y10 {Yz#lO pagte) of 5@@%@ W%E%)fl{rt{h%%}f@%m§ oyeL fo@e”l@d( Pf
{@0%:"& ()- {y 109%:"& ()- WK XCXRXXX] [ : NA4& 6y10 {y(lO% é)

{1 y&#109% : " &if).- { FREE$E0W a@&*t@)uop@raslg%rrl&d(wt{ farsione: 3 LD,
{@L0% : " & () - XXY>YVYYY| [: NMd& 6y10 {@Z10% :"& ()-{ { &310%:"& ()-{
{Y010% : " & @nd gy2ndHelis "o& kylefe,d9add&d.) - Thus, there was obtained
{S*109%: " & () - YY! 2" Z#7$7+2. Z7ZvUA& 6y {, 410%:"& ()- {109%:"& ()-

{,109%: & Oz 3Q'Gn' 0 e 11y tro{rFsFQa]{(é%t 'edin composition of 46.0%
(117100 :"&()- 7 ZsZZZZ$[|[ VUAE 6y { { 10%:"& ()-{ {m0%: "& ()-{

#10 Oy i I containi
{{0% & ()(h)f[g[ rt%?[éz%lld‘[%e()and{ﬁifrdﬂ-@/v 1%60/(53 t 48 r}[ot Q ts%n ngcg(

f‘l?f%) 154%5) wl {SY]lO%]{e@néx%%% a&g % rttgé{ (rljlrbti /(') J& /61 c‘%n(t)a(lf%tg\g\ é;éb?%tlyh{e?{:gg‘ 6y

10%':"&'() (539109 : " & ()-8] s]]]" A\ A]AMA "|[NA4& 6y 10"

{@10% :"& B4 {1 710% : &() {@@10% "& () - {@310% &()
{Y1#10% : " & () - _~fAiAAA M| % & 6y10 {@10% & () -{ { 3 10% & () -{
{,Z710% & ()- {, 1BoPQuCFICN169FRPLF-1¢ 10 & ()-M___ | [ NAd& 6y10
{#10% & ()-{ {S10% & ()-{ {@O% & ()- {@O0% & () {@0%&

{ySt#10% & () - a@BkaéaFFlNA4&f6§V@Daif'(3§EO¢’@&H(LPQ{ cPpell YOoF & c)BJ{
"$10% & ()- {SF"10% & ()- {SS 10% & ()- {S10% & () - abRobbc9c| [: NA4& 6y 10
{f @1 & ()-{ {i83alOu&-hpckefOR10%k&ef)ippedSHOTh&a( FonfiEnse%, &' ) -
{S*10% & ()-9cpccccccccvUa& 6y {@1098: & ()- {1098: & () - '

{ @09%8: & () -k Abrddk o f y SOUOUDEY (Y- F{VTé LOIcR'aln) agf dgdded i [pat i oy
{:10%::& ()-108:108: 108: { {10%3 &()- {@10%: & ()- {@F 109: & () -

{@-0%3 & ()- BYme thyl ether, 57 parts of xylene and 4 parts
T 10AKE510%65 - & () - PARES100% - - & 1) - PAKAS1006 - & () - PAKH51006 - : & () PAK#510%

L& () - PAKHSA O, o & L3 7 PPQ@'Q@S'Q 8- 894 and heated to 100°C
{AK#510% éfl G0 PAK#510(?/0 ®0)- PAK#SlO%::&'()-PAK#510%::

gLO/é) ZAF;'#Ség;/O tég%&)m quidromelcﬁe dr@p%ff@ %Ja%é’el (for@%!?r%]noco/%i%u(r)é PAK#51
o $! (_+. 15AK#510% : : & () -.P/ eOele ebet X<dAKHS10YAKES10% | PAK#51
0% : %(é"() PO I & t)()5 PARES 109 g} m RR&%féf?fage Kﬁ) REETD gf & ()-
PAK#510% : : & () -P6e7e8e9e: e; ebt X<4AK#5Y

WY1 ! (_+. 15A§<f#5xib%0rx}%§ePAk#%1®%tS&®f)21ﬂl\kﬂé%wth&l ?Cpﬂk%:‘ﬁeo & ()-P
 eVeYeZe[ e\ e] e"ekCBAAAK#510% : : & () - PAK#510% : : & () - PAK#510% : - & () - PAK#510
% :: & () - PAKHBI0% OF 8LIi§ - @%@q@%cvllganPAk#5@b@@m&d(}DPRéO@U@aéﬁéeef epT3
AAAKHE10% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PSAK#510%
. & () - PAKHELOMD & 1) PGB0 t&e(r)miptegee@eleqlmdmmq#@m%l:ne&i On P( AK#5
10% : : & () - PAK#510% : : & () - P: AK#510% : : & () - PY

o B! (_+. 15@:&&@@@@1@(54%5@%&#5}1@%“& (9F PAIHEL,0% piakit( PIPARKEIOY : : &
() - PAAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & ()- Peeeeee

j N2t Xf(f'AK#51’@r/ ns§ef) e?*%#iﬁhg%ner&’ls(lj pE’bfduced by Nippon 0il & Fats Co.
%! $! (_+. 15AK#510% : () - PAK#510% : : & () - PeeceeeeepT84AAK#510% : : & () PAK#

510%: : & () g@zﬁﬁl% 5%61(1—.'58 g@Kﬁ§éQW3nd8€ Qe RAKEBLOM i 2 ) RAKIEI Q% < & )

- PAK#510% - Peeee
0! $! (_+. 15AKH510% : ).- PAK#510% : P K#510 & ()-P
eeeeeeeek@4%l%@§l%%/%nt é(a(t) 9&%?16"%]: %) &2#51 e§‘ t{r%e) Bﬁ@%ocd’% & () -
P( AK#510% : (}g P( AK#510% Q P( AK 510% ;i & ()-P eeee X34AK#5 %:: &
() - PAK#5AK#5% rO%PJ(I}gP o8 Fy PBAKASRBER ! 8aE #5 TS &1) - PAK#
510% : : & () - PAK#510% : : & () Peeffffj N2X34AKH510% : : & () - PAK#510% - & () - PAK
#510% : : & ()xpw@wm f&r(cylemd%mﬁq oyeggt ppripg of 30 min. Further,
ff pTB4AAKHE10% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#5
10% : : & ()- PAK#510% : : & () - PAK#510% :: & ()-PFfff, f-f nN2pT84AK#510% : - & () - P
AK#510% : : & () - PY
0! $! (_+. 15AKH510% : : & () - PAK#510% : : & () - P-f. f/fOf 1f 4f 5 6f pT84AAK#510% : : &
' () - PAK#510% : : & () - PAK#5109% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510
% :: & ()- PAK#510% :: & ()- P6f 7f 8f Of :  ; f 6pT84Y
0! $! (_+. 15AKH#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% :: & ()-P



%1 $I(_+ 1511 111ffpTBAAAKHE10% : : & () - PAKI#510% : : & () - PAK#510% : : & () - PAKH
510% : : & () PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & ()-PffffffnN2pT84A
K#510% : %) PAK#510% : : & () - PY

o8t $! (_+. 15AKEBID% : : & () - PAK#510% : : & () - PEffffffftX<4AKH5LAKH510% : : & () -
PAAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% :
:&'()-PAK#510%::&'()-PffffffltX<4Y

0! $1 (_+. 15( AK#510% : : & () - P( AK#510% : @() P(AK#510% : & () - P(AK#510% : : &
(- PfFTfffffoSTAYAK#510% - : & () - PAK#5109% : é) PAK#510% : : & () - P( AK#510% :

: & ()= P( AK#@m%atl&r( yaP( AKEB18% OU & (9L B AR#SD004 1, &’”(Cj 7F>f/rfpfaffftfsp“137f4\(AK#51
0% :: & ()- PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - P
AKH#5109% : : &'X(y)-ePAK#BEOEIAE. () TIRE$ f {11 NS Ty AKISL006S 281 APhREARABDO% : : & (
) - PAK#510% : : & () - PAK#510% : : & () - PY

Wl S! (_+. 15fffFrgqogtord YAIKHE1 AKKEEO%E 08 0F - PAKS 1%L ird) (JesRAKHE 0% : : & ()
- PAAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - Pggggggel

)tX<AK#510%Gar&1r(ér 9@\5@53‘,@ +U&'1<§ﬁ ‘d%Yltaining any insoluble matter and
9% $1 (_+. 15AK#510% : K#510% : : & () - Pgggg” g% (g_?<AK#510% : : AK#510% :

& () ~PAKH#510% 10%. PAK#510% : - & () - PAK#5
10%5)?’& () - %Q”?tal%llé%géﬂ%gag&#%fo%r@ni# 2 pyﬁ@r&ﬂ{%’AK#SlO% e ()(?DAK#Slo

: & () - PAK#510% #510% 0) PAK#510% : & () - PBg9g>gAgDYGyj J* 7<
AK#510% & () - ﬁi&%&ﬁ%om ?mBXR#%%O% & () PAK#SlO% & ()-PY

WY1 ! (_+. 15Gng SgVgYg _2<AK#510%¢ AK#510% §: PﬁK#SlO & () - PAK#510%
11 & () - PAK#510% Pr& thf@ﬂk#@ 1096 24 EPPAKAS PFos P! (aneévé\gG Jgbgcgr gE) 2<AK
#510% : : & () - PY ,
%! $! (_+. 15AK#518% 2: §opy= parksd0dd 25k ERUPRRES L G9d-1: & W“Isre@‘tsﬁfgxgazm g~g_?

<AK#510% : : & AK#510% : : & () - PAK#510% : : & () - PAK#510% : %@PAK#MO% & ()
- PAK#510% : t&ae(r)mcpmmn% dr&pp}n9~§ggggggarﬂkwsg@%t0& 0955 oF () - PAK
#5100 : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & (
g- Egglg)gggj JW@iy&b@)m%ﬁBb&%en,&5(7)93317&1@#510%1;63& ENAPAKESTIE% : : & (

%! $! (_+. 15q00 0800, P<AKHP10% AKBd 09harded) aRPAKKEA 086 : t & (DOPAKHRHBY : : & ()
- PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - Pggggggl ) ?<AK#510% : : & () -

PY agitatio om the droppln funnel, a green mixture
%r! ! (_+. 15AK?¢510% L& () PAK#5109% % PAK#510% : - & () - Pggggggg_7?<AK#510

Y e TR a&ié‘g% postaiees sy prkesson s on

st & o, & P égmmé&ﬁ%yﬁggﬁéioz%ry%a@ Pgggghh .

9% $! (_+. 15AK#510% : %é Phhhhhhhh%X<AK#5$?)/d\K§ 10% 510% : :
)- PAA&@#_510%PE%F%)°%A 1%%‘“&"3(?0 Ak#BE0 ??lﬁiﬂ#%’fo K?)l |9A|<#510%
: & () - Phh

h* h#h%wpP<A|@ﬁsqI@p/&\¢<¢%1é%Par&ﬂ<9§1W/&en%a A PPAR#%%G@@M&W?“%RHW‘C & ()-
PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PUh&h@ThWhzh J*P<AK#510%
& () - PAK#510%fm&r(mSIPAm#<5<1@%d W(Wlm«wmmm& Bayy (uy Lt

91 $! (_+. 15Zh] h* hchf hi hl h_?<AK#510% AK#510% : : & () - PAK#510% : & () PAK#510%
D1 & () - PAK#SA DY o R (DBNPAK#51 084 Tt & ¢ AR S/EGY6] T OBD EY1- BE ho rdmebeTyth @Y

0! $! (_+. 15AK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% :: & ()-P

yhhhhhhhht X<rate over a period of 6 hr. After the completion of dropping,

0! $! (_+. 15AK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PUAK#510% : : & () -

PHAK#L0% : : & §) E@K#éﬁob/ﬂbu 1)p @ﬁé@é&@% aga () mwt%ﬂene were
%r! $! (_+. 15AK#51%% & ()-PA 510% c & () -PAK#510% : : & () - PYAK#S510% @ : & () -

PO OSBRI o l)s AU S TR ERIA 12 ()

S ISP TR Sl B ‘?ﬁ@%%ﬁ e e 0

0o $'( +. 15AK#510% : : & () - PAK#510% : (l PAK#5109 : - PAK#510% : : & ()-P
hhhhiiidDy &added. Thus, there was obta a green re51 comp051t1

%! $! (_+. 15AK#510% : : & () - PAK#510% : Q PAK#510% : : & () - PAK#SlO% & ()-P
AK#510% : : & ©f- PAK#%lO%atl&g(yepmpel ignid gprdner viscosity+V not

%! $! (_+. 15AK#510% : & () - PAK#510% : : & () PAK#510% : : & () - PAK#510% :: & ()-P
AK#510% : : & () - PAK#SlO% & ()-Piiii i iel) ?YAK#510% : : & () - PAK#510% :: & ()-P
Y %! $! (_+. 15AK#510% : : & () PAK#510% : : & () - Pi

"I S & (1% _?YAK#S510% : : AK#510% : : & ()- PAK#510% : : & () - PAK#510% : : & () - PAK#
510% :: & ()-PAK#510% : : & () - PAK#510% : : & ()-P*i,i.10i 1i 2i g?YAK#510% : : AK#51
0% :: & ()-PAK#510% : : & () - PAK#510% : : & () - PAK#510% : : & () - PAK#510% :: & ()-P
AK#510% & () - P2| 3| D| U| Vi XI fJ*’?YAK#SIO% c & () - PAK#510% : : & () - PAK#510% : :
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h51h51098& () - hh51098&' () - h5109%8& () - h510%8& () - h51098&' () - h51098& () - h510%
8&' () - hki kj kkkl knmk6t X< Y

AL $+(V+. 15h51098& () - h51098& () - h51098&' () - h51098&' () - nknkpkr kt kvkxkdD< Y
Ah5109B& () Sh5109B& () - h51098& () -h51098& () - h51098& () - h51098& () - xkzk| k~k
kkk_?<'Y

h51098& ()-h51098& ()-h51098& ()-h51098&% ()-h51098& ()-h51098& () - kkkkkki ML
?< h51098& () - 1h510%8& ()-hh51098& () - AL $+(V+. 15h51098& () - kkkkkkkkt X<
h510h51098& () - 0h510%8& () - 0h510%8& () - h51098& () - h51098& () - h51098& () - h51
0Y8&' ()_kkkzpmpgtixé;n%go%gm@p_lvble matter and containing

AL $+(V+. 15h510%8& () - h51098& () - h51098&' () - kkkkkkkkt X<

hh510%8&' () mh520%B&nEk1h5HGYBEPOIVIEIOPBE -() - h51098&' () - h5109B&' () - h51098&
() - kkkkkktt X<

hh510%B8&' () - h5109B&(Jt el 0%B&ng ) e h510%BE&' () - h510%B&' () - h510%B&' () - h510%B&
() - kkkkkkj N2t X< h51098& () - h51098& () - h51098& () - h51098& () -Y

AMS+H( VA 15kkkkkk§ﬂ‘f3€ﬁlction of metal-containing copolymer A-7)

h51h51098& () - h51098& () - hh51098& () - h51098& (?- h51098& ()-h510%8& ()-h510%

8&' () =kkkkkl N2t X< OB& ()~ - - ,

A G+ O LenE 1508 ?%}'ﬁﬁ%%%@%? hE1SR I IRRTT VTG condensers @

NS1NS10%88 () NS10988. () S NEI0BR, O IAOVER AV RIOBA L) TIS10RE ()-N510%8

h51h51098&' () - h51098& () - h51098& () -h51098& ()-h510%8& ()-h51098& ()-h510%8

& ()-111111 PFoPrYiS g8 8O- RS &'e(ﬂig“-e%f@%él(Péﬁé%oé%%&xﬁ?ﬁ?e et

A $+(V+. 15111 . , _

| "I _?<h510%5B0%B& (Ench5EE98E (Do HPIDYB & Feth SEOYEE: {91 h5 FoRER {1 h51098& (

)-"T$l & (1)1 4l E) ?<h51098& ()-Y -

A $+( V+. 15h 5B NQ £hEEeMB&A () r aBd0s8&N { )mist BIBt Zicgisgisting of 49.55

| t X<h510%8h510%B8& () - Vh51098& () -h51098& ()-h51098& ()-h51098& ()-h51098& (

) -h510Y8&' ()parts of methyl methacrylate, 50 parts of ethyl acrylate,

| <l =1 > 2| @ttX<h510%8h51098& () - Vh51098& ()-h51098& ()-h51098& ()-h51098& (

g - E510%3&' 81 R Q%BE Che@Aklkhte lsohjuNatk<hBh530%8&ne)- Hh10¥B&UEr1bE109BE (
-h51098& ()-Y

A $+H(V+ 157 :Rh:?lledllel 51 gl X<shShFLl AT BRYBE: () phS1AY8E& ANBINSEYY@&0PbeAh510%B&

'()-h51098& () - H51098& () -h51098& ()-gl hlil] FLT nN2t X<h5h51008& ()-h51098& (

-Y ; ko)
A $+( V. 15nST0BEE O e RBR NN T PEM P S s 10166887 1S SRRB16588™ () - hs10
98& ()-h51098& () - h51098&' () - h510988. (). - h51098&: () -1 LI 11 6t-X<
A!$+R/+. 15h5’f§ @P(F)lﬂ%lgwé’gp("‘)f-%hS o%éugy-}r%i‘b%ié%??‘j%% |7|X|pg.3\<ghss\?f
{

0B& () - 0B& () - 0B& () - 0B& () - vB& () - o8& () - ?
Eﬁégﬁ& O hx5ylloe/n(8e&w(e)rehf5u]}9t{'1(8e&r( ro?)%]é%@\&e )a Qg%go/g%f(gohréilno./ﬁ%u@thlelrl,l 1z
h51098& () -h51098& () -h51098& () - h51098& g) -h510%8& ()-h 10%3(%' %) AR RRRYE
?<hh51098& (39 MBLIOMBE ) RHFECRLYD Fpr 1 hr 30 min, "and 38.45 parts
AL $+(V+. 15h51098& () -111TTTTTTt X<hh510h51098&' () - Oh51098&' () - 0h51098& () - h51

098& () - h5109B&y(pnke54098&dSd h5ThYuS&' there MasniREXXARS1DIBETEPAYent

Al $+(V+. 15h510988&' () - h51098&' () - h51098&' () - nommmmmmt X<hh51h51098&' () - h51098

& () - h510YB& &9 + th 5ANMBRS { ) + b 1688&4 ( ) ¢ hBaUBEY (Je hbd0eBand) Gamrnamt t X<hh51h

51098& ()-h5109B& ()-h51098& ()-h51098& ()-h51098& ()-h5109B& ()-h5109B& ()

- B m nj X { AhS1OYBE {9t hEIRVBEN { hghBAPYBRSE () uhba 0MBRL E) - ¥nd

AL $+(V+. 15. nBnBnEmBnGTLm ?<h5109%051098& () - h51098& () - h5109B8&' () - h51098&' ()

-h51098& () - %@%A%-&Mﬂ&%@%ﬁlﬁ?é&@%%&-%q :

A1 $+(V+, 15h510 -h51098& () - h51098& () - hm nj mknl nmmmnont X<h510%8h5109%8&

' () - Vh51098& () - h51098&. (). YR& (1) h5109B&' ()-h51098& ()-h51098& () - onpm

QT ME Nt Nt t x<h51092éﬁg£%§8§}‘( %%&@%%é‘é} ()-h51098& () - h51098& () - h51098& () - h
0, ! - 0, ! - 1 0, ! - 0, ! - 0, ! - 0,

21084 () -hSL0%8,() L mymmm N XSS I0RE ) AQRA ) -N310%88 () -nS10%

A1 $+( V+. 15mmmmmmmt X<h5h51h510988& () - h51098& () - h51Q9B&' () - hh51098& () - h510

B& ()-h5109B& ( F"h516B& P ﬁ%@fﬁ’w&% -%%@%&??ﬁw a

AL $+( V+. 15h510988& () - h51098& () - nmmmmmm _?<h5hh5109%8& () - h510988&’ () - h51098&:

()-h51098& ()bhBROMBEEL) - SHOXBE (9 Limmmrine PLBhRSLGIEL () LR5A098%' V) - h510%

8& ()-h5109B& ()-h51098& ()-h51098& () - mmmmmj N2?<h5h51098& () - h5109%8& () - h
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) -""K3810% 9& () -""K3810% 9& ()-""K3810% 9&' ()-""K3810% 9& () -""K3810% 9&' (
)-"A".r0r2r4r6r8r:r_?K3810% 9& (K3810% 5L ()-""K3810% 9& ()-""K3810% 9& ()-"
"K3810% 9& ()-""K3810% 9&' ()-""K3810% 9& ()-~":r<r=rLrdrercC ?K3810% 9& () -
A" K3810% 9&pE Pyl KBBIDLE Q&L (ethyl=etger, 61 parts of xylene and 4 parts

+C. | 147K3810% 9&' ()-""erfrgrhrirjrkrlrtX<kK3810% 9&K3810% 9& ()-"" K3810% 9&
"()-""9K3810% 9&h() - AtKIBRAW 9&'rE) a8 HO @& N e K381 A%F& ()nce'K3810% 9
& ()-""lrnrnrorprqgrttX<kK3810% 9&K3810% 9& () -""" K3810% 9&' () -""9K3810% 9¢&' (
)~ K3810% 98 ).+ 10 K3B1006. 98 () 30KBEEAWOG) ; X KIGUGUEOGNEm YL rer T @
t K3810% 9&' () -""K3810% 9& () -""K3810% 9&' ()-""K3810% 9& ()-""_="1'§'

+C. [ 147rrrrper 7 9%,9& §) 54 o2& - meK3BLEI19& () 61" K3BL8% & () - ™"
K3810% 9& ()c-of\‘ﬁ’kgg%gfo 8% }?_%ﬁ%%}j@% O - AT r@_?K??élo% & ()-"K3810% 9
& ()-~"K3810% 9& ()-""K3810% 9& ().-"K381Q% 9& ().~ A" 9%6.9&' ()" K3810% 9
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() U<610%5<*& ()-U<610% 5<*& () - U<610% 5<* & ()-U<610% 5<*& ()-U<610% 5<* &
() - U<610%*g<*§£%) Uf zgzhzkznzoz. t X<:Y
~"*&h),/,3 §L<6)l 0% 5<*& ()-U<610% 5<*& ()-U<610% 5<*& ()-U<610% 5<*& () - Uoz
2227272727t X<:Y
; ~<610% 5<* & () - U<610% 5<*&' () - U<610% 55 & () - U<610% 5<* &' () - U<610% 5<* &' ()
- <6109 5<* & () - U<610% 5<*& () -Uzzzzzz2 Y

; ~<610% 5<* &' () - U<6109% 5<* & 100/8‘5 U<6 0%‘5 10%8.5<* & ()
- U<610% 5<*&0%“)916£61ﬂ9)/a©§< %%t&fg %‘8 6%) @uEg%g% Big () -
<610%5<*& ()-U<610% 5<*& () -

~"xghy, [, 3@zilz/£~z@fzrt»é@t\e<e1fk641@%r§@ @Q)Zt%fife%xs%wloa%@%&% ()- <6
1096 5<* & () U<610% 5<* & () - U<6109% 5<* & () - U<610% 5<* & () - UzzzzzznN2t X<: Y<61
0% 5<* & () - PeBIBYsE<H&Ig Jmigture solution (C) obtained in Production
;~"*&h), /[, 36<610% 5<*& ()-U<61l0%5<*& ()-Uzzzzzzzzt X<: Y<61<610% 5<*& () - <6
1096 5<* & () ka9 5B Phrtds6d DU B en® ()L -6l 0% Sk &) CrausGE)Y®Eeh& () - U<6
109 5<*& ()-Uzzzzzz6t X<: YY
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& () - U<6109% 5<* & () - U<610% 5<* & () - U<61094 5<* & g) U<61096 5<* & () - U0{ 1{ 2{ 3{>
{A{nN t X<: <610PaBE Gropredsanes s<PRr ( pARt 30 Further, agi LY
L ~"*gh) |, 36<610% 5<* &' () - U<610% 5<* &' () - UA{%G{J{MP S{_?<: <610%<610% 5<* &
) - U5 100 Brarsgcer-riegl Ot 5Eo 8  ri26 1008 5SE () LURB X B84 E< Y YGNULEF0% 5<* &
() US{ V{ Y{\ {_{b{_?<: <610%<610% 5<* & () - U<610% 5<*& ()- U<610% 5<*& () - U<610
0% 5<* & () - U<lkDod 5<% (), - ummo/av@s*gab(t)alutqct{m{ﬂmqﬂmmm%5<*& ()- <6
10% 5<* & () - U<610% 5<* &' () - U<610% 5<* &' () -
;=" *&h), 1, 360{dH M zd } { & _ﬁa@ﬁ@ﬂ@%ﬁs@ie%ﬁ@&'4(6).—1%<5é@%5g*1& ) d GG 5<* &
() - U<6109% 5<* & () -U<6109% 5<* & () - U<BL09% 5<*& () - U {{{{{F) 7<<610% 5<* & () - UY
"r&h), I, 3@%69&@.5%,183&&51 KBt dd 1B %%ﬁin&o@lb%{n{a{t{ﬂér?1?1%510%5<
*& <6109 5<* & () - U<61098 5<* & () - U<610% 5<* & () - U<610% 5<* & () - U<6109% 5<* & (
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100 * 0 * 1 * *

; */t‘;ﬁ; ;& gzkgiO fg’%g’c%)l% §3< (c)“tl%)’fﬁ{%b%&@@ ?)fn%é{ﬁﬁlﬁli& -

| L0<<610% 5<* &' () U<610%5<*& () U<610% 5<* & () - UsB10% 5<* &' () - U<610% 5<* &
) - U<610% 5<* & }I)'l &ém—@@c&e@) f@jalslk equippe 1th a con en er,

[ 1] gK+<610965<*& () - U<BL0%W 5<* & () - UBL0%W 5<* & () - UBLO0%W 5<* & () - U<610%
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) - U<610% 5<* &' () - U<610% 5<* &' () - U<6109% 5<*&" () - U<610% 5<*&' () - U<610% 5<* &

O -U T S8 g b PRSI Bt & (etlivBl @FhEt 8256 20D BES & )x B IO WBL* &' ()
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| R2t X<<610% 5<* & (

~"*&h), /, 3%%g@§<*§h&8¥<%05§5f "Bakd - é%@%@tfﬁ?f*ﬁ?et(ﬂa 1ddd | |6@<<<61098

5<*& () - U<6 5<*& () - U<610%5<*& 0% 5<*& () - U<610%
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| ]|]| R2t X<<610% 5<* & () - UY
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8810% & ()-!&810% & ()-!8810% & ()-!&810% & ()-!(&810% & ()-!(&810% & ()-!(

8&810% & ()-!t X<e

8&810% & ()-!18&810% & ()-!8&810% & ()-!&810% & ()-!&310% & ()-!&810% & ()-!&81
0% & ()-1~"SB8AT% & ()-!18810% & ()-!&810% & ()-!e
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- & () 51 881098 (%ﬁf%aﬁ&% %%%“Q%‘P&%‘io‘%/ égiégﬁléhgl'o Do & F%zr!t&ﬁogo %ﬁé’ 2L! &810%

& ()-18&810% & ()-! &B10% & ()-!2Z: 9288100 & (&810% & () -!&810% & () - | &810% &

‘()-le peroctoate and parts of xylene were further droppe er
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8810% & ()-!&310% & ()-!~"B&?&810% & ()-!&810% & ()-!&810% & ()-! &810% & ()
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<=>?@t X<&810% &&2&9}8%1&'1%?“.5&8‘.’[6%‘&‘1’?)39?%15% BT 0§ urks 26 8P EsTow & ()

-18810% & ()-!&810% & ()-! @g " _az"B'IX&810% & ()-1&810% & () -1 &810% & ()-! &
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"o +. 148&810% &' (hphRrT8&81Q%:&8HQUN& rEkpe&810Y &roHubsd LAY E& afo1'le&8 0% & ()
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810%52&, ()_!%gﬁ%%%@!%%%% ?@%g% (h21§8810%% & () rb2" B&X8&81a% & ()
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"o +. 1488&810% & ()-! &810% & () -!&810% &.()-! &10% & ()-10S7e .
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In a four-necked flask equipped with a condenser, a

5 thermometer, a dropping funnel and an agitator, 30 parts of
PGM (propylene glycol methyl ether) and 40 parts of xylene
were charged and heated to 100°C under agitation. From the
dropping funnel, each mixture consisting of monomers and
polymerization initiators as specified in Table 3 was

10 dropped at a constant rate over a period of 3 hr. After the
completion of dropping, 1 part of t-butyl peroctoate and 10
parts of xylene were further dropped over a period of 2 hr.
Thus, there were obtained solutions containing
metal-containing copolymers A-11 to A-23 which had

15 properties specified in Table 3.
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e um were coated with the antifouling coating
810%980& ()-'810@@80& ()-'810@@80& ()-!'8109%980& ()-!810%080& ()-!810%80& (
)-tilorux{_75& ositions o mulations S ecified in Tables 4 to 12 so
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obtaining test plates.

15 The test plates were left immersed in Hiroshima Bay of
Hiroshima Prefecture for 12 months, during which the area
of attachment of organisms (%), etc. were inspected every
month.

The results are also listed in Tables 4 to 12.

20 In Tables 4 to 12, as components of the formulations,
use was made of the following commercial products.
Chlorinated paraffin:

trade name “Toyoparax 1507 (average number of carbon

atoms: 14.5, chlorine content (wt.): 50%, viscosity: 12
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Tetramethylthiuram disulfide:
“Sanceler TT” (produced by Sanshin Chemical Industry
10 Co., Ltd.)
2,4,6-Trichlorophenylmaleimide:
“IT-354” (produced by Ihara Chemical Industry Co.,
Ltd.)
2,3,5,6-Tetrachloro-4-(methylsulfonyl)pyridine:
15 “Densil S100” (produced by Avecia Co., Ltd.)
3-Iodo-2-propynylbutyl carbamate:
“Troysan Polyphase P100” (produced by Troy)
Diiodomethyl-p-tolyl sulfone:
“Amical 48" (produced by Abbott)
20 Bisdimethylditiocarbamoylzinc
ethylenebisdithiocarbamate:
“TOC-3204” (produced by Tokyo Organic Chemical
Industries, Ltd.)

Zinc ethylenebisdithiocarbamate:
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trade name “PK Boron” (produced by Hokko Chemical
5 Industry Co., Ltd.)
Zinc salt of 2-pyridinethiol-l-oxide:
trade name “AF-2” (produced by Yoshitomi Fine Chemical,
Ltd.)
Copper salt of 2-pyridinethiol-l-oxide:

10 trade name “Copper Pyrithione” (produced by Olin Ltd.)

4,5-Dichloro-2-n-octyl-4-isothiazolin-3-one:

trade name “Sea-Nine 211” (produced by Rohm and Haas
Company)
Cuprous oxide:

15 average particle diameter 8 um, trade name “NC-801"
(produced by Nippon Chemical Industries Co., Ltd.)
Polyethylene oxide wax:

trade name “Disparlon 4200-20 (Dispal 4200-20X)”
(produced by Kusumoto Chemicals, Ltd.), 20% xylene paste
20 Aliphatic amide wax:
trade name “Disparlon A630-20X (Dispal A630-20X)”
(produced by Kusumoto Chemicals, Ltd.), 20% xylene paste
Propylene glycol monomethyl ether:

trade name “Kuraray PGM” (produced by Kuraray Co., Ltd.),
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<Evaluatlon criteria on area of attachment of undersea
5 organisms (evaluation criteria on stationary antifouling
performance) >

5 marks..... the area of attachment of undersea

organisms 1is 0%;

4 marks..... the area of attachment of undersea
10 organisms is over 0% but not greater than 5%;
3 marks..... the area of attachment of undersea

organisms is over 5% but not greater than 10%;
2 marks..... the area of attachment of undersea
organisms is over 10% but not greater than 25%;
15 1 mark...... the area of attachment of undersea
organisms is over 25% but not greater than 50%; and
0 mark...... the area of attachment of undersea
organisms is over 50%.
<Adherence to deteriorated antifouling coating film>
20 The adherence to deteriorated antifouling coating films
was evaluated in the following manner. First, the surface
of each of deteriorated antifouling coating films resulting
from applying of the following now available antifouling

paints to test plates and immersing of the test plates in



e "o+ 148VVKYZ[\]t X<++8109% : "+810% :"& ()-= +810% :"& ()-= +810%:"& ()-=
+810% :"& ()-= +810% :"& ()-= +810% :"& ()-= +810% :"& ()-= ]~_ ab*t X<+e
"Of +. 148+810% :"& ()-= +810% :"& ()-= +810% :"& ()-= +810% :"& ()-=
b|}~0S7+e +8F0968"& ()-= +810% :"& ()-= +810% :"& ()-= +810% :"& ()-=
(+810% :"& ()-= (+810% :"& ()-= (+810% :"& ()-= t X<+e +810% :"& ()-=
+81008 " & ()-= +810%6 ;" & () -= +810%6: "& ()= +810%: "& ()-= +810%‘:"&' ()-=
+810% : "& ()-= ~">+810% :"& ()-= +810% 73 & ()-= +810% :"& ()-

"o +. 148+810% : "& () -= 2+810% :"& ()-= +810% :"& ()-= +8109% : "&' ()-=
+810% : " & ( e wB O oY y2arslvoag el wit h@BOYs of ghe artifouling
7+4810% :"& ()-= +810% :"& ()-= +810% :"& ()-= +810% :"& ()-=

+810% : " & ()ooa tH8P Words ) = FortB kD98 ¢ ¥ BO€J - i ~hife 2Bx:B800PE's "&A¢) - =
+81096: " & ()-= +810% :"& ()-= —+810(V""&' ()-= e

94+, 148t X< 81 583109 06 F' R g
s S XA SR SO B el o

fllms of 100 pm dry film thickness. The test plates with
5 the antifouling coating films were immersed in seawater, and
upon the passage of 6 months, the adherence was evaluated
in accordance with the “JIS K-5400X cut tape method”. The
now available antifouling paints used in the test were
“Chugoku AF”, “Ravax AF”, “VWinyl AF”, “Marine Star 10 Kai”
10 “AF Sea Flo 2-100 LEHS”, “Sea Grandprix 500”, “Sea Grandprix
700” and “Sea Grandprix 1000” (all produced by Chugoku Marine
Paints, Ltd.).
<Method of measuring coating film wasting rate>
Ironplates with a size of 170 mm (length) x 70 mm (width)
15 Xx 4.5 mm (thickness) were provided, and curved in the
longitudinal direction with R=500 mm (radius of curvature).
Threaded holes for mounting on a rotary drum were formed at
four corners of each of the plates, and sand blasted.
The sand blasted iron plates on the curved protrudent
20 surfaces were sequentially spray coated with a shop primer,
a tar epoxy paint and a vinyl paint, and thereafter coated
with various test paints (dry film thickness: 200 um).
The thus obtained test plates were mounted on a rotary

drum fixed to a rotary test raft placed in Kure Bay of
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5
5. The antifouling coating composition as claimed in any
of claim 1 to 4, characterized in that 0.1 to 40 parts by
weight of 4,5-dichloro-2-n-octyl-4-isothiazolin~3-one (B)
is contained per 100 parts by weight of antifouling coating

10 composition.

6. The antifouling coating composition as claimed in any
of claim 1 to 4, characterized in that 0.5 to 20 parts by
weight of 4,5-dichloro-2-n-octyl-4-isothiazolin~-3-one (B)
15 is contained per 100 parts by weight of antifouling coating

composition.

7. The antifouling coating composition as claimed in any
of claims 1 to 6, characterized in that 1 to 90 parts by weight
20 of metal pyrithione compound (C) is contained per 100 parts

by weight of metal-containing copolymer (A).

8. The antifouling coating composition as claimed in any

of claims 1 to 6, characterized in that 5 to 55 parts by weight
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9. The antifouling coating composition as claimed in any
5 of claims 1 to 8, characterized in that 0.2 to 40 parts by
weight of metal pyrithione compound (C) is contained per 100

parts by weight of antifouling coating composition.

10. The antifouling coating composition as claimed in any
10 of claims 1 to 8, characterized in that 1 to 20 parts by weight
of metal pyrithione compound (C) is contained per 100 parts

by weight of antifouling coating composition.

11. The antifouling coating composition as claimed in any
15 of claims 1 to 10, characterized in that zinc oxide (D) is

contained therein.

12. The antifouling coating composition as claimed in claim
11, characterized in that 5 to 100 parts by weight of zinc
20 oxide (D) is contained per 100 parts by weight of

metal-containing copolymer (A).

13. The antifouling coating composition as claimed in any

of claims 1 to 12, characterized in that an extender (E)
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5 of claims 1 to 13, characterized in that an organic
antifoulant agent (F) (excluding the
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one (B) and the

metal pyrithione compound (C)) is contained therein.

10 15. The antifouling coating composition as claimed in any
of claims 1 to 14, characterized in that the polymerizable
unsaturated monomer (al) containing a metal is at least one
monomer selected from the group consisting of metal
(meth)acrylates, metal di(meth)acrylates and low

15 polymerizates thereof.

16. The antifouling coating composition as claimed in any
of claims 1 to 14, characterized in that the polymerizable
unsaturated monomer (al) containing a metal is a

20 polymerizable compound obtained by reacting an inorganic
metal compound with (meth)acrylic acid in the presence of

an alcoholic organic solvent and water.

17. The antifouling coating composition as claimed in claim
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5 18. The antifouling coating composition as claimed in any
of claims 1 to 17, characterized in that the polymerizable
unsaturated monomer (al) containing a metal comprises a
metal di(meth)acrylate (all) and a metal-containing monomer
(al2) of the formula:

10 R'-COO-M-Lp (1)
wherein R!' represents an organic group having unsaturated
bond, selected from the group consisting of CHz=C(CHj)-
CH,=CH-, HOOC-~-CH=CH- and HOOC-CH=C (CHj3)-, provided that
~COOH may form a metal salt or an ester;

15 M represents a metal atom;

L is an organic acid residue represented by ~0OCOR?
(wherein R? represents an alkyl, a cycloalkyl, a substituted
or unsubstituted aromatic hydrocarbon group or an aralkyl);
and

20 n is the number equal to the valence number of metal

M- 1.

19. The antifouling coating composition as claimed in any

of claims 1 to 18, characterized in that the polymerizable
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5 20. The antifouling coating composition as claimed in any
of claims 1 to i9, characterized in that the unsaturated
monomer (a2) capable of radical polymerization containing
no metals consists of at least one monomer (a2l) selected
from the group consisting of (meth)acrylic acids and

10 (meth)acrylic esters represented by the formula:

R*0CO-CH (R?) =CH, (2)
wherein R’ represents a hydrogen atom or methyl, and R*

represents an alkyl, a cyclecalkyl or an aryl.

15 21. The antifouling coating composition as claimed in any
of claims 1 to 19, characterized in that the unsaturated
monomer (a2) capable of radical polymerization containing
no metals consists of at least one monomer (a2l) of the
formula:

20 ROCO-CH (R?) =CH; (2)

(wherein R? represents a hydrogen atom or methyl, and
R* represents an alkyl, a cycloalkyl or an aryl), and
at least one monomer (a22) of the formula:

R'R°0CO-CH (R®) =CH, (3)
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26. A marine vessel or underwater structure characterized
by being covered with a coating film produced from the
antifouling coating composition as claimed in any of claims
1 to 24.

20

27. A fishing gear or fishing net characterized by being
covered with a coating film produced from the antifouling

coating composition as claimed in any of claims 1 to 24.
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28. A method of rendering a marine vessel or underwater
structure antifouling, characterized by covering a surface
of marine vessel or underwater structure with a coating film
produced from the antifouling coating composition as claimed

in any of claims 1 to 24.

29. A method of rendering a fishing gear or fishing net
antifouling, characterized by covering a surface of fishing
gear or fishing net with a coating film produced from the
antifouling coating composition as claimed in any of claims

1 to 24.



