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m xture was held at 90C for 3 hours and cool ed. By addition of toluene (96
g), a copolymer solution.-N (solids content: 50% was obtained. The sol ution
had a viscosity of 4.4 poises and the copol yner had a 35 wei ght averag N
mol ecul ar wei ght of 36, 000. Exanpl es 10tt51.808d Corrparatlve Exanpl es ﬁ:b/

3 The copel yne LufcRitlg d38h fedin BaGPRNT & 1996k Aol diVEBamBRI
in Table 1 wgﬁﬁ%&”’m’ff”ﬁf@&: tﬁﬂrﬁz téﬁ%ﬂf o Skt &Q{gdalrﬁma. ﬁ}téﬁl Balet P
of the solvents listed in Table wer e added - to the stirred 40 m xture to

adj-ust its vis‘tﬂ@mt tin dlsperS|on to a suitabl e val ue. Then at a
control | ed dj 57 At £1 gighina pefes lnpf kpess

di spersed fooaés'il, ? ‘}jﬁiﬁ%gﬁrﬁ B:{ g ant rrﬁgﬂm‘teach‘i

IC e SO émrnan two

ative

Subsequent | yexahipRs. raeaamhélﬂ.upa.re te&fwat& 2 Qfthdhed\BS @&% @ecﬁhl‘: dWal®
wer e passed whitiowagshotatedl fdreebnmeattalrﬁatebgeawktbapmdwnla Idhotamhagncprmssfnfshefpeintfumthat

-Exanpl es 19t worg Auringdhelestperioday averRaedhipt thesiy mpaihgo evriystethapeif-aplishing preprrty of each
col umm i n TaBteuling egintcample- T Grts 36 teNP ' IfL'®4- val ues. Di sparon 4300

ment i oned 452.88implp@ngtestt: he tvvo addl t| ves on the left si de of Table 1 is the
trademark fo rigeer gicypsigy

ivar fwe,eA3
S L S D
antifoul i ng Baiiples. rt%ﬁl@flfh% hdsnpr S ﬁ{uﬁhwﬁsﬁm é\;
to 3 was examnnedorbt,éststebgwﬁg cyes tekrmmobsastm@ef énal-dnmﬁ fufary GsOfsee dbded) aﬁdﬂdne month

si mul at i on 't submerding iRRegawptpr o @siept of 1.5 m Jha dntliduling effectaf theltesteld cestssafter each cycle was
( 100x100x Qo 8YRIHPIeAY dheyralfadf Tauliep fiae Theomepuigrareeomnly T8RP fer in a thi ckness
of 5 pm two coats of tar vinyl ship bott@®L&adti corrosi ve paint each having
a thickness of 70 pm and two coat% ’_B?ch |We ‘ifrﬂaﬂ%ﬁ'@ss of 60 um of the
antii foul i ng pai nts of the respecti V&Ml es M ®hparative Exanpl es.

Each of thg thus prepared test platesgwas attachgd to a rotary drum
subnerged in seawater which was rotated for 6 nonths at a relative seawater
speed of 16 knots. The thickness of the paint filBmthat 10 wore duri ng the
test period was averaged for the six Jront hs to e\éal uate the sel f-polishing
property gF each antifouling paint sanple. The resul ts are shown in Table
2. 2. Simulation test Sand bl asted stgeel sheets {2l OOx100xQ. 8 m) were given
two coats of a tar epoxy primer anticorrosive 15 paint, each in a thickness
of 125 pm a single ‘coat of tar vinylSsealer in ¥ thi ckness of 70 um and
two coats, each in a thickness of 100, um of the.antifouling paints of the
respecti_ve3 Exanpl es and Corrparatlve anpl es. Each of the thus prepared
test plates was subjected to a sinulation test (ghip novenment sinulation
test) repeatl ng cycles each consisting of one-nobnth rotary test (see above)
and one-nonth subnerging in seawater §0 a depth & 1.5 m The antifouling
effect of ®he tested coats after each,cycle was 20 eval uated by the rate of
fouling area. The results are shown in Table 3. TABLE 2 Wear of paint film

Exanpl e ~ (pm nont h) 10 ¢
o a5 1. 12
/
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25 1 52 s

3 ’ R 15 30 4 12 5 11 35 . Cote _
6 . 37 7 8 8 40 9 6
10 . "¢ 6 45 & g 11
12 12 | c1s13 018504, 415 ol
8 55 o ) ' _ . TABLE 3. 1 3 - 9 17 _
5 Conparative 60 Rate of fouling area (%) Exarrpl e 1 ' 12
2 65 3 " 6
9 .0 151 809 TABLE 3 Rate of Y™8I Phy8Pea (%0 Nunber of cycl es.5 Exarrpl e
12 ° 3 7o & 9 6061171315 10 1 @0 0 0 0 _
0 0 Q F?‘aﬁ“’}? b % _ 0.0 0 0
0 0 0 010 O 30 0 0 - 00 O 00 00 @ Q) -0 0 0 0
4 0 0 0 0O 0O .0 -0 0 0. 15 5' ' 0 0 0
0 ® 0 020 8 % 9 035% © 8,0 8 % 000 0 0 O
0 0 020 o o’0 o & & o0 0000000 0 -0 0 O
0O 8 . 0 80 _0-"0- 0 0 0 O 0 009 0 0 0
0 O- 0 040 0 0 00 0Q0®54Q0 0 O 0o | Q. ..-'Q_O 0 0 0 0
O ™ 0 011 0] -0 0 0. 0 0 0 .0 -0 0 30
12 0o 0% 0 % .,°o‘90° ? 8. % "o-£=?-o-°~-o°13-5 © 0 0 0
0O 0. 0 0g0 @ 0 00000 0o o 0 o 0 o o -
20 7 6o 0 0 0 6 0 0 0 0 6 0 0
8 0o 0.0 0 0O 0O 0 0 0 0 0 O
9 ©o o 0 0 0 0 0 0 0 0 0 0
, |
° 10 © 0o 0 0o ©6 0 0 0 0 0 0 O
11 o o0 0 0 0 0 0 O 0 0 0 O
30 12 o o 0 0 0 0 0 0 0 0 0 0
13 o o 0.0 0 0O O O O O O O
14 6 0 0 0 0 0 0 6 0 0 0 0
% 15 o o 0 0 0 0 0 0 ©0 0 0 O
16 o o 0 6 0 0 0 0 0 0 0 0
0 17 © 0o o '0 © 0 0 0 0 0 0 0
COmparaiive
Examele o o o 0 O 0 O0 O0 o0 O -
1 o o .
PP - r’
2 0 5 15 .30 90 100 100 100 100 100 100 100
3 0 6 5 10 10 20 30 50 50 80 90 90
50

As can be seen from the above test results, the existing self-polishing type antifouling paints prepared
in Comparative Examples 2 and 3 using small amounts of trialkyltin ester {substantially similar resuits
would be obtained if the alkyl group was replaced by a phenyl group) in vehicle copolymers produced
coatings that had undesirably low self-polishing and antifouling effects. Some of the antifouling paints

s5 Prepared according to the present invention contained smaller amounts of trialkyltin ester (substantially
similar results would be obtained if the alkyl group was replaced by a phenyl group) in the vehicle
copolymers, but they provided coatings having self-polishing and antifouling effects equivalent to those
exhibited by the other existing self-polishing type antifouling paints {Comparative Exampie 1) that
contained an uneconomically large amount of trialkyitin ester (substantially similar results would be

60 obtained if the alkyl group was replaced by a phenyl group) in the vehicle copolymer. As another
advantage, the antifouling paint according to the present invention permits easy adjustment of the
self-polishing property of its coat.

While the invention has been described in detail and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that various changes and modifications can be made therein

g5 Without departing from the spirit and scope thereof.
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5 10 -19"™0 30 50 50 80 90 90 50 As can be seen from.the above
test result's, bhgn exﬁfs&nneg,aﬁewmdmtg sNi Dghidia/ P Rogdiinief @uthpridthg Rl 15 ahd @par ed
in {bnparatrve Exanp es 2 and 3 using small amounts of trialkyltin ester
(substantil'ly si#ilar results would pe 6bta|hed f the al kyl group was
repl aced by a phenyl group) in vehiclle c| ré produced coat i ngs that
had undesi-tably |'ow-sel f-polishing and'arfti effects. Sone .of the
antifouling paints 55+ prépared accor '49 to t e present i nventi on cont ai ned
smal | er am8unts of trralkyltrn est er- simlar results wouhd
be obtained if.the.alkyl group was r lladed by a phenyl group) in the
vehicl e copelyners but they provided oé&rngs ha i ng sel f-polishi'ng and
antifoul i ng Gf&86RSefabhialHolibodntdd S Ema bidlb, 3Md RY R B Fotem.ran QephreabritDh alkyl
sel f - pol i shi gigug’ ymgafmnnﬁqulsrdgg,opatomssor(aCﬂﬁpargMupye I&arrp l'e 1) that -
cont ai ned an unecononmically |arge anmount of trialkyltin ester :
(substantlally simlar results woyld e 60 obgalned"f t he aIkyI group was
repl aced by a phenyl .group) in the¢. e i dg@r As anot her  advant age,
t he antrfqulrng pai nt according t rhe pres nt invenfion permts easy

adj ust ment “of “t he"sel f - pol'i shing - ~VWi |l e the i nvention
has heen described in detail and pithlreference to gpecific enmbodi nments
thergof, it will be apparent to o'eHsﬁﬁlled in the &rt that various changes

and modi 1 i,6aj4 84 Rs RDc %% é.ﬁ%[ doBerPatonitbl 4 1Rkthy! GFR Erat éBEés&ﬁé)JH aﬁlJQPgraB' Habihg
and scope t hedeoto 4 on ato jn par\ {7 pdsitivehuBdriloRit to BE whefelhithe average total
contai ni ng aweight\ve iiCibEpen nexoalb Yoa least GVt %, Sdpngaalmart @nsétadateel mebnptpr (clewhi¢h differs
(a) wher ei n frambjtis eqpolymenizakie withyonomers (aa@r@rrb)oandaalm-mtwmgrmpms frorm O Rp80 Wb

and R4 eagh AUrfF nerie antippliag having from b8
o onens! g ‘zég}rn%‘r’a"g’ ooy g bl d oty
hydr ogen at owhedéin &.ermb/ lue§ indidfle t e@&ér}gdte@rﬁé;@matm@e W uBfsPPmMOIBdUIEN Bnd the
from1l to 4 sar biothe avaage total weighis p ftrgrresppqtlver uniss @), st ilelds ManwBE%. from 1 to
30, wher err? fr; é[ p%%rve\t@g@amnaﬁccwelngm lgim Wmhereip By indisjt (hlpgsentea methy; ethydeps povh
W . % opti'on a rate 0 I t " A

copol yner i zakhg, W 3 {}ﬁ'wa m%c f mjiqo &gyn(%@'ermd Is?'au?é ‘J,g‘ifp?retsgﬁtg%ﬁ&yl "c‘@t‘é“

fromO to 80 ws, & Qﬁtnfé‘l.rl'ﬁ@ﬁba'ﬁﬂhdﬁ&ﬁfnb Go & fipWhéreig RAGE DAt (bB® a hydradgen Aom.
antifoul i ng paiénan actifelidg peint asc@hing Qlamvxzremhyrerm Balndmcd Oegragents @odrogere stom.

fromO0.1 ¥ 45 7w8"%' ?“"O%W‘"‘(%}W'ﬂ emg gn'“%“ﬁf‘ Jﬁ?’?segﬁ)a hV FAgeT PIgM
0 to 80 wt.% of QAP Y RAPLIFCYURE & Klai rﬁ”’l‘fFﬁ' Pt R eRBse Rt Erog et AR
wt . % val ues M g,;rgchghe average total weights of the respective units per
nol ecul e, e sumof the average total weights of the respective units

(a)s_Ab) aend ( a) Bévaictis@érhintierdes Anstrichmittel, enthaitend als Tréger ein Copolymer, welches Einheiten (a)
-‘und {b) umfasst: S

oleololoNol o

50 .
(a)

68 .
, wonn R1 ein Wasserstoffatom oder eine Methylgruppe und R,, Rs und B.; jewerls eine Alkylgruppe rnit 1 bis
8 Kohienstoffatomen oder eine Phenylgruppe bedeuten o

.60.

(b)

1



3. An antifouling paint according to Caim1; erein R7 in unit (b)
represents a nethyl, ethyl, or acyl 35 group mm g paint
accordi to Claim2, wherein R7 in unit (b) mg\“m et hyl, or
acyl g . 6. An antifouling pa'h\n{ ﬁ%dl ng o arm™L, sv\/nerer n [err] in
unit (b) is a hydrogen atom 6 g uling paint according to Clw’nz, _
wher ei orfrBRy Indi R} jédilé eif W asEePAGREMN ber 3ind WMLHYIRIbPS! M Binedylgruppd it bis 4

antif o@hlmgotﬁa&om&n ‘odet @ing lgtquCluad m éihe gdnes Zahh vperrifis 8 betlaiiten,(agrin das

repr esBWF@C'H“ 3% Yic 't‘éf-m inbeit i P%MP'P'MJWP %j% ﬁﬁevrar?’cmt@shglablwes} aelnm 4,
n

\imeng ! (alpl hee g;o?ﬁ@i%%% etlrthal elt e&f I’ acggebfagew%: e‘#\es45

Copol yner, Bmhrﬁawﬁm&rﬁﬂhemhﬁrbh(rﬁ&er gemilis{ spklﬁfr a&ﬁinn d541:dpa|)/m5|’50 Vi 45 GweRI ] el n®
V\asser @Qrdifnhe!t tamsdqie%,aaﬁm%l\@tr e¢jt (bp pm:l thld 8p @ew]% dercHindeit ), cﬁws)cH wonadene

| pnghi dbig H‘Q@Fﬁc : ﬁP ﬁ'aﬁ embed'eut en,
co e e R e T A B W Bl o o
oder ei n% &thidéd?ides ﬁ&ﬁ hnﬁ’temé'e KX ﬁFddPPdeF%TR dgll l:‘in it (b) eine Meth -,

Kohl enethyd ddet @upgruppmictiedeitete -Acyl gr uppe und n ei.ne ganze Zahl von 1 bis 30
bedeut IEetg 4. chmV%Edm¢®mwmm'F§gemam/gﬁmuelhz. vetein Rziim Figheit (@bymtpMethwbl ekul '
weni gs se, ei esatti Mono i
sich Vﬂ&s@%ﬁ#ﬁ% sverh'"z%?'ﬂd%s Aﬂsmv\ﬁl'? BVYES‘HP“F sgnng"g'étF g%@r%h f Behes "g)l\/éﬁomaren P
(a) und (sbheﬁauaarewmrnaesembarchmﬁer gemBksOASspAIas 2] iwoRRT Rt Bl denedidri NbN e bl S

80 Gevwassenswotigtomiigtht - pol yrrer en, bewuchsver hi nder nden Mttels enthalt. 2.
Bewf@ hsvdr IReydehsyriiindemess rAnstiighmittel| gmsénsmslpra;cworin Rmm Rinblits (I@opol yrrer

0,1 bi Yasterstefiatom,ige, Fi nhej ¢ W, % der (
" bis 8 Ovvgzélé\‘st ﬁﬁchsv%m:ﬁrnd?s An)strf(:lg)uttel Perﬁas\s/ O%r’r u(ﬁ?heEtt 1(1 a m{rmtd?t} ?m U
unt erschei det, enthalt und wobei . die Gew chtsprozentwerte die 10
Djréhsmdvmtﬁqagosam gewi chte der-jeweiligen Einheiten pro Ml ekul angeben und
die Su dur.chschnittlichen Gesant %evm ‘cht e der. | eweil.i gen_Ei pheiten
(a), (fa ﬁﬁf 1B ST SLER APISTAE PgES vl B ERPAL AfeRP REREPR s TRGHEE Bl bk ¢ ¢ ol
genass Anspruch 1, worin [err] in der Einheit (b) eine Mthyl-, Ethyl- oder
Acylsgr uppe bedeut et - 4. Bewuchsyer ko nderndeg Anstrichmittel gemass Anspruch
2, worin [err] in Einheit (b) efnelMethyl-, |5 Ethyl- oder ‘Acyl gruppe
bedeutet. 5. Bewuchsver hi nder nd ' it t el -gemass Anspruch 1, worin
[err] in Einheit (b) ein Wasser tlofif at n i 6. Bewuchsver hi nderndes
Ansgsichm ttel. gemass Ansprucho in der Einheit (b) @ .
Wasserstoffatomist. 20 7. Bawdchsver hi fjder ndes Anstri chni tteI gerrass
Anspruch '3, worin [err] in Ei nhdHt Rib) ein Masserstoffatomist. 8.

B d tel A
Ei niei i“ib::“g,‘?i Beflh et e R et Ly A YA

antl-sa |ssure contenant ‘come ve | cul e un copol ynmere conprenant des notifs
(a) "et (b) de forhules 30 Re o 0
R2 | R \ e

----(b)

50 dans laquelle R et Rg représentent chacun un atome d’hydrogéne ou un groupe méthyile, R, représente un
groupe alkyle en C,—C, ou un groupe acyle et n est un nombre positif de 1 4 30, et dans quuel le poids total
moyen de motifs (b) par molécule est d’au moins 5% en poids, éventuellement un monomére insaturé (c)
différent des monomeres (a) et (b) mais copolymérisable avec ces derniers, ladite peinture contenant en
outre de 0 & 80% en poids d'un agent anti-salissure hon polymére.

55 - 2. Peinture anti-salissure selon la revendlcatlon 1, dans laquelle ledit copolymére comprend de 0,13
45% en poids de motifs (a), de 5 3 99,9% en pords de motifs (b) et de 0 3 80% en’ poids de motifs {c)
différents des motifs (a) et (b), les valeurs de pourcentages en poids indiquant les poids totatix moyens des
motifs respectifs par molécule, et la somme des poids totaux moyens des motifs (a), (b) et (c) respectlfs
étant de 100% en poids.

60 3. Peinture anti-salissure selon. la- revendlcatlon 1,  dans. laquelle R, dans le motif (b) représente un
groupe méthyle, éthyle ou acyle.

4. Peinture anti-salissure selon la revendication 2, dans Iaquelle R; dans le motif (b) représente un
groupe méthyle, éthyle ou acyle.
5. Peinture anti-salissure selon la revendication 1, dans laquelle R dans le motif (b) est un atome

65 d’'hydrogéne.
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methyle et [err] representent. 40 -chacun un groupe alkyle en [err un
groupe phenyle, at” (b) 50 dans |aquelle err et[err] represente acun
un atone d" hydrogene ou un groupe net hQ1 518991 represente un groupe

al kyl'e qn/.[err Jg, Plintthd ol %%r@&)@n% ?etverﬂilcgﬁén 'Pﬁarﬂsqm@ﬁ‘e @Qﬁh§ ie m&iﬁ(ﬂ réprédbnte Gh
dans quuel kibmp@inddrogedeal noyen de notifs (b) par nol ecule est d' au noins
5% en poids, eWel?’e(;geielaemrssumselmnomereilqam dans IdaiplledRsf das @rvotidi € représente un
.monomner es a?m'@? rogie ol yneri sab] eavec ces d

pei nt ur e con;tg’gga‘f'" % 2 "ts?"és”gee nAd Sed%dgﬁt"’b‘o‘i gans a‘ﬁ’ﬁ'?e 'é}e”ﬁf‘s lgrﬂ'?tﬁj ébétl"fpéésﬁ'?“é”"
non pol ynere e| nture. anti-salissure selon |a revendication 1,

dahns laquelle ledit copol ynere conprend de 0,1 a 45% en pords dernoti-fs- -
(a), de 5 a 99,9%en poids de notifs (b) et de0A80% potifs
(c) differ8nts des notifs (a) et (b), les valeurs de po mummy ﬂ ”m

i ndi quant | es poids totaux noyens des notifs respectifs | a
somme des poids totaux noyens des notifs (a), (b) et (c) respectifs. et ant
de 100% en poids. 60 . 3. Peinture anti-salissure selon |la revendication
t, dans | d&uelle [err] dans le notif (b) represente un groupe nethyle,
ethyle ou acyle. 4. Peinture anti-salissure selon |a revendication 2, dans
ltaquel l e [err] dans le notif (b) represente un groupe nethyle, ethyle ou
acyle. 5. Peinture anti-salissure selon |la revendication 1, dans |aquelle
[err] dansgele notif (b) est un atone 65 d' hydrogene. 12 0 151 809 6.

Pei nture anti-salissure selon |a revendication 2, dans |aquelle R6 dans |le
notif (b) represente un atone d' hydroaene. 7. Peinture anti-salissure selon
| a; révendi cation 3, dans laquelle R6 dans le notif (b) represente un atone
d' H;/dr ogeng. 5 8. Peinture anti-salissure selon |la revendication 4,
dans laquelle R6 dans |le notif (b) represente un atone d' hydrogene. 15 20
25 30 35 40 45 50 55 60 66 13

[erT] (a) dans laquelle [err] represente un atone d' hydrogene ou&zr oupe
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