WO 03/018651 PCT/ EP02/ 09351 1 BINDERS W TH LOW CONTENT | N HYDROLYSABLE
MONOMER SUI TABLE FOR SELF- PCLI SHI NG ANTI FOULI NG PAINTS The present

i nventi orwpaBaisssit o bi nders for self- 5 polishing antifowrcrmpopedsnts. |t
also relates to their use in self-polishing antifouling paints. The
invention further relates to a nethod flor the regul ation of the erosion
rate of co-polynmers containing N-vinyl lactam units (B) in combination
with an in sea water hydrolysable 10 functionality (A) that yields upon
hydrol ysis 3 gkds QEAd Wadres 1P PRIRE sAtek Rater ey el mance
of a ship f 0 en ‘nmarine organisns grow on the sub-marine parts of
her hull. 15 Applyi ng FoR t$ELIHPOLESHING GNTIEOULINGMAINTSg anti foul i ng
agents controls the extent of marine fouling. The antifouling agents are
bi oci dtes t_hat ar2e freled Lrom the paint surface at a rate such that their
concentrati ' t hal Al N Fot-To IS ne Sur e. -
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antifouling paint surface is 25 continuously reveal ed, ([ urface
of the coatitfy ISedftiiiibtRTy EHS&;FRBE&HQyT&E}H‘O i egﬂ agélé’?voenhctein(%l
hydrol ysis ¢f;.ihetipsestes Honds mitHde sukf agee ofrelghd atiinder oflomitreat ed
the market 30 for sone 20 years. The reaction takes place only at the
surface whereodiibhusiraeandfdi FRTPOhYPRHE es¥t 2t RY r dhy 1 Bhbugif '@

propagat e t%%it%eq%%i%%ﬁég%%i%%§ﬁkEp%iQ%p%ﬂpg§.sea water hydrolysable

10 functionality (A) that yields upon hydrolysis an acid

group linked to the polymer back-bone.

The performance of a ship fails off when marine organisms
grow on the sub-marine parts of her hull.

15
Applying to the hull a topcoat paint comprising
antifouling agents controls the extent of marine fouling.
The antifouling agents are biocides that are freed from
the paint surface at a rate such that their concentration

20 is lethal to marine organisms near the surface.

GB-A-1457590 disclosed a film-forming copolymer containing
50-80 wt$% triorganotin monomer, which gradually dissolves
so that (1) a fresh antifouling paint surface 1is
25 continuously revealed, and (ii) the surface of the coating

is continuously smoothened.

Technologies based on the hydrolysis of the tin-ester
bonds at the surface of the binder dominated the market
30 for some 20 years. The reaction takes place only at the
surface where diffusion and dilution processes are strong
enough to propagate this reaction. The reaction products

thus formed are a stable water-soluble methacrylic binder



thus forned are a stable water-sol uble nmethacrylic binder WO 03/018651

PCT/ EP02/ 09351 2 with carboxylic pendant grou%s and tributyltin oxide (or
TBTO, notwoesgistabl e; TBT hydroxide and chloride are al seCTmPo2/dssed as
reaction products) . The surface layer of the coating |oses strength by
this process. Additionally, 5 steady |eazhing of water-soluble pignents and
bi oci des al so weakens the surface |layer. The surface of the coating thus
gradual ly erodes by the frictional forces of the water exerted by the

novenent of the ship. EP-A-0218573 discl o i
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al kyl methacrylate and/or styrene. EP-A-131626 1) . di scl . f
various  hydrsloy sgRkendr dliss SHEER yet]ﬁe]ﬁﬁ é%%%‘te. no%rtgﬁeggc.é gg 5 °
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the ester bon riorgar (meéth)acryl ate yields a water-sol uble
bi nder and aater e@dteedsidyoxdre moSianes tt tdien - of patents occurred

EP-A-0218573 disclosed a polymer for use in marine

10 antifouling paint. The polymer is prepared by

polymerisation of:

- from 20 to 45 wt% of monomer units A of at least one
triorganotin salt of an olefinically unsaturated
carboxylic acid,

15 - from 5 to 35 wt% of at least one comonomer B selected
from the group comprising VP (vinylpyrrolidone), VPi
(vinylpiperidone) and VC (vinylcaprolactam), the
total of A + B being of from 40 to 70 wt% of the
polymer composition, and the balance of the polymer

20 being monomer units C of at least one Cl-C4 alkyl

methacrylate and/or styrene.

EP-A-131626 (M&T) disclosed the use of various
hydrolysable groups instead of the triorganotin groups.
25 Amongst them, the wuse of triorganosilyl groups was
disclosed. Hydrolysis of the ester bond of triorganosilyl
(meth)acrylate yields a water-soluble binder and a non-
toxic siloxane. Since then a number of patents occurred
with contributions to this silylacrylate technology.
30
US-A-5436284 (NOF) proposed to use copolymers of

trialkylsilyl monomers and ether comonomers. EP-A-714957



with contributions to this silylacrylate technology. 30 US-A-5436284 ( NOF)
proposed to use copolyners of trialkylsilyl nononers and ether conononers.
EP- A- 714960 o987 018651 PCT/ EP02/ 09351 3 (NOF) proposedPCo/EP8E0BODO! yer s
of trialkylsilyl nmonomers and conononers containing a hem acetal ester
group. EP-A-775733 (Chugoku) proposed to3blend copol yners of 5
trialkylsilyl nonomers with a chlorinated paraffin. EP-A- 802243 ( NOF)
proposed to bl end copolymers of trialkylsilyl nononers mﬁth rosin.

VO9L/ 14743 ( GREY WL )sBUOPASEd.! BEOUICnETsSLADkLSaInAk 118 Goiers

nonoam ne a quaternary anmoni um conmpoun US-A—5 5 (Fuj1 Photo
Fil m Co) . d|andoseﬂonnmeexanphéaining anheméacetabnpeSetlgnoupntalnlng
trimethylsilyl methacrylate, vinylpyrrolidone, ethyl nethacrylate and 15
bet a- ner capt oet hanol , pol ynerised for the synthesis of a macrononomer
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exanple, the trinethylsilyl group was used as a protective group

regenerat5ngtalaékbéﬁyﬂvé mgeiogefogn il tdh @f@bloatm@tﬁde@ry§ §n.THE-A-
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prepared by pehymerssattBnrosfin.25 - from4 to 50 nol % of nononer units A
selected from the group consisting of the trialkylsilyl esters of an
ethylenically unsaturated carboxylic acid, and m xtures thereof;

W091/14743 (Courtaulds) proposed the use as stabiliser of

10 a C4+ monoamine or a guaternary ammonium compound.

US-A-5,558,996 (Fuji Photo Film Co). disclosed one example
of a monomeric composition containing trimethylsilyl
methacrylate, vinylpyrrolidone, ethyl methacrylate and
15 Dbeta-mercaptoethanol, polymerised for the synthesis of a
macromonomer containing carboxylic acids and pyrrolidone
as polar groups. In said example, the trimethylsilyl group
was used as a protective dgroup regenerating a carboxylic
acid function after acid hydrolysis. The intermediate

20 silyl acrylate polymer was not isolated.

EP-A-1127902 discloses metal - free binders for self-
polishing antifouling paints prepared by polymerisation
of:

25 - from 4 to 50 mol% of monomer units A selected from
the group consisting of the trialkylsilyl esters of
an ethylenically unsaturated carboxylic acid, and
mixtures thereof;

- from 3 to 45 mol% of monomer units B selected from

30 the group consisting of the N-vinyl lactam monomers

of general formula CH2=CH-NR””’'-CO-R’} , the N-vinyl

amides of general formula CH2=CH-N-CO-R”, the

monomers of general formula CH2=CR”’-COO-R””-NR""'-



from3 to 45 nol % of nonomer units B selected from 30 the group consisting
of the N-vinyl |actam nononers of general formula CH2=CH- NR'"'-CO-R |
t he N-vi nyD o3amiédes of general fornula CH2=CH N-CO R', theCTmPnoosss of
general formula CH2=CRf"jr-COO- Rff"I-NR'"" WD 03/018651 PCT/ EP02/09351 4
CO-R I, the nononers of general formula £H2=CR"'-000- R'"-N-CO R",
2-pyrrolidone-1-isoprenyl ketone, and m xtures thereof, wherein - R is a
n-al kyl i dene radical having 2 to 8 5 carbon atons, - R' is selected from

the group consisting,of | kyl , cycl oalkyl ., aryl . al kyl aryl, _and,arpnhal kyl
radi cal s havi ng Q_Qﬁ%xi?rru &f x‘fgogléﬁfffoﬁfa%ggﬁﬁra-x If?o'%rrlllé‘éaH(%lrz gBS Fféb R'"
i s a n-al kylideng~ragieal rRhavi ngphielldbac-8-¢aoberngllonketonR,"”" ansl H or
R', and the bal ance of the nononer units being nonomer units 15 C

sel ected from t haigtowgscoheirspifngWBrreRB esters of ethylenically

unsat urated carboxylic agids wth_C o] St Y albphas mgt hyl
styrene, vinyl tol uenegE? aflea n%x?u%%gggtﬁg?é%f r]C%JZC%CI?)H)S/l c%ﬁ??ggt Zt(r)l@('gg g

t eachi ngsof EP- A- 112¢9@Ront B&opsesent i nventor has found that a binder
havi ng excel l ent performances can be formnul a%gcei with a sur ri,gi n IyotJ ow

content of hydrol ysable fonéfrerSSASSI & d hgtt F8ScSHIEH 6P hyutBBhiri c
mononmer B stays “‘th'%l%ﬁﬁnab@&ﬂo@ﬂ%%i,T@%yQ§ealkylaryl and arylalkyl

radicals having a maximum of 18 carbon atoms,

- R”’ is H or CH3,

10 - R”” is a n—alkylidene radical having from 1 to
8 carbon atoms,
- R”"”’ is H or R”,
and

- the balance of the monomer units being monomer units
15 C selected from the group consisting of the esters of
| ethylenically unsaturated carboxylic acids with Cl-
C18 alcohols, styrene, alpha-methyl styrene, vinyl

toluenes, and mixtures thereof.

20 By contrast to the teaching of EP-A-1127902, the present
inventor has found that a binder having excellent
performances can be formulated with a surprisingly low
content of hydrolysable monomer A providing the content of
hydrophilic monomer B stays within certain limits. The use

25 of such low content of hydrolysable monomers is also very

cost effective.

An object of the present invention is to provide binders
with a low hydrolysable monomer content and that can

30 nevertheless be used for self-polishing paints.



25 of such | ow content of hydrol ysable nononers is also very cost
effective. An object of the present invention is to provide binders wth a
| ow hydr ovpgabisssnononer content and that can 30 nevert heCespober3ssed for
sel f-polishing paints. WO 03/018651 PCT/ EP02/ 09351 5 Another object is to
provi de inproved erodible antifouling paint conpositions for use as
topcoat paints for ships' hulls. 5 A further object of the inventionis to
provi de an inproved polyneric binder for a self-polishing antifouling

pai nt whi ch,h y pred lqRed Al eldn drfdRli Hllee SORGE 1 MRY er .
10 Yet anot gﬁ%égjlreéﬁie?ttgsprtgv?%?vgld%eghod fc?lr the regulation qfw?}he

er osi on rat gadhtsetdmpoditshomg paintuse basetopsoaspdainrs Eoht AMiRTY
N-vinyl lactamunits (B) in conbination with a hydrol ysable functionality
(A). 15 Theh[bllléfs‘;ent i nvention provides new sel f-polishing polynmers for
antifouling paints of which the polishing rate can be regulated by sinply
(1) varying the nononmer content of a so called hydrol ysabl e t\}/,p (A and
an hydr ophi A ¢ fuypeer( Bpbi2etCoofol fher siayenhieer 59| Ul e RHO al‘%ert n

sufficiently high Ievel of .no of: Lype 3¢ concedy@atden
the pol ynmer STPGEYES KOs Y5 Gpst {%&’Iﬁﬁr & gati%lé%y%\rqo% ?{Ig{ c. 25 The ¢
invention shewstt hahibydrigphidl gs€o- pal yaersradrtempiored rate in the

presence of water.

10 Yet another object is to provide a method for the
regulation of the erosion rate of self-polishing paints
based on copolymers containing N-vinyl lactam units (B) in

combination with a hydrolysable functionality (A).

15 The present invention provides new self-polishing polymers
for antifouling paints of which the polishing rate can be
regulated by simply (1) varying the monomer content of a

so called hydrolysable type (A) and an hydrophilic type

(B).

20
Co-polymers are water soluble at a certain sufficiently
high level of monomer of type B. Below that concentration
the polymers loose this property but are still
hydrophilic.

25
The invention shows that hydrophilic co-polymers can, upon
hydrolysis, be turned into water soluble polymers by
introduction of the claimed low levels (< 4 %) of
hydrolysable monomer of type A.

30

Accordingly, the present invention provides a film-forming
polymer for use as binder in a self-polishing paint, that

can be prepared by polymerisation of:



hydrol ysis, be turned into water soluble polymers by introduction of the
claimed low levels (< 4 % of hydrolysable nonomer of type A. 30

Accor di ngWp,03pkssspresent invention provides a filmform ngCTmpoyess: for use
as binder in a self-polishing paint, that can be prepared by

pol yneri sation of: WO 03/018651 PCT/EP02609351 6 - fromnore than 0% up to
4 nol % of at | east one ethylenically unsaturated nononmer unit A selected
fromthe carboxylic acid and sulfonic acid derivatives that can yield an

acid function upon 5 hydrolysis in water; from5.to | % t t
one monomer -uni t fEOMs eMBERed#Fbm ’EheBr dup EorfBT 5T | r?gfsog‘et h%g%fgi nAy >

| act am monomer s of ,ganer:al, 119 Muh82EH2=08dN G6hfher, uthe Mvissleamdes of
generaln formul a %ﬁiﬂ%—k NR- Co%rlo R', the nononers of general foiwnul a .
CHZ=(I%I'?:' N (I%'O"Og;-fm Rhe, therhorsAeFs ofCeneraldf orfiitEotkp=cracid

thereof, wherei nﬁe’rézvl-ag'yjjrlfregslrl ggggclgéﬁ?%lﬁ%/ie%ﬁ gagigoﬁg‘?gﬂﬁgw ?.?%r%
alkyl, -cR is aHng_quyﬁ}gicgamgl rnadeagl having 2 to 8 carbon atons, - R' is
o e ot e S0 SBthendith, S8
or CH3 v s H
’ selected from the group consisting of the N-vinyl
lactam monomers of general formula CH2=CH-N-CO-R' | ,
the N-vinyl amides of general formula CH2=CH-NR-CO-

10 R”, the monomers of general formula CH2=CR”’-COO-R""-
N-CO-R’|, the monomers of general formula CH2=CR"' -
COO-R””-NR”"”-CO-R”, 2-pyrrolidone-l-isoprenyl ketone,
and mixtures thereof, wherein

- R is H or selected from the group consisting

15 of alkyl,

- R’ is a n-alkylidene radical having 2 to 8
carbon atoms,

R” is selected from the group consisting of

alkyl, cycloalkyl, aryl, alkylaryl and arylalkyl

20 radicals having a maximum of 18 carbon atoms,

~ R”’ is H or CH3,
- R”” is a n-alkylidene radical having from 1 to

8 carbon atoms,
- R””’ is H or R”,
25 and

- the balance of the monomer units being monomer units
C selected from the group consisting of the esters of
ethylenically unsaturated carboxylic acids with Cl-
c18 alcohols, styrene, alpha-methyl styrene, vinyl

30 toluenes, and mixtures thereof.

Monomers units A are e.g.selected from:



- R is a n-alkylidene radical having from1l to 8 carbon atons, - R'™ is
Hor R', 25 and the balance of the nmonomer units being nmonomer units C
sel ect ed Womai014s81 gr oup consi sting of the esters of et hylPemiErat/h9ps1
unsaturated carboxylic acids with d- C18 al cohols, styrene, alpha-methyl
styrene, vinyl 30 toluenes, and nmi xt ur es’ t her eof . Mononers units A are
e.g.selected from WD 03/018651 PCT/EP02/09351 7 - silyl esters of an
ethylenically unsaturated carboxylic acid, and m xtures thereof; - tin

esters of an-ethykeniygal | ¥spasat urgted Lar beprjieniagiid,y and mxt yr.
thereof; 5 - netalli g carboxyl ate salts ester s_yas defined i nnglg- k %%ﬁl 276
(Ni ppon Paint). - CAREPaKViLéccarbexypateniatudesi nedthar&EPfA-1 088 837,

EP- A- 0982 324 and _EP- A-900809 (Kansai Pai nt - Titaniumderivatives as
defined in EP—A—OtéQSefgﬁrslﬁf(Epfe%b@&ﬁ@ﬁfaéﬂﬁ URSgpuKaged gagbogylip f

Atochem). - PhospBoapusndeniyatir¥gStasrdggcribed in EP - A-0 723 967 (EIf
At ochegj). - Boron deripvati ves as defined in WD 200105848 (Yoshitom ). 15 -

Et hyl eni cal | y unsaetirdléd carboxylateashdissbkstked by dg@iahednanyrarhnes. -
Sul foni ¢ aci ds bl ?3569793/(1@%883 ggiggl ned in EP-A-0 232 006 (1ICl) or in
WO 0077103 (Henpel"s)- ’

- metallic carboxylates as defined in EP-A-1 088 837,

EP-A-0982 324 and EP-A-900809 (Kansai Paint ).
- Titanium derivatives as defined in EP-A-0 825 169
10 (ELf Atochem) and in EP-A-0 - 825 203 (E1f Atochem).
- Phosphorous derivatives as described in EP - A-0 723
967 (E1f Atochem).
- Boron derivatives as defined in WO 200105848
(Yoshitomi) .
15 - Ethylenically unsaturated carboxylic acids blocked by
quaternary amines.
- Sulfonic acids blocked by amines as defined in EP-A-0
232 006 (ICI) or in WO 0077103 (Hempel’s).
- Ethylenically unsaturated anhydrides.
20 - Ethylenically unsaturated acid chlorides.

In a preferred embodiment, monomer unit A consists of an
ethylenically unsaturated carboxylic acid and mixtures
thereof that have formed a silylester (before or after the

25 polymerisation) with any possible combination of alkyls
and carboxylates e.g.: ethylenic unsaturation-C(0)-0-Si R,
[-O(0)C-Z])3-n with n =1,2,3 and Z being any mixture of
hydrocarbon-derivatives and/or carboxylates e.g. abietate
and naphthenate.

30



- Ethylenically unsaturated anhydrides. 20 - Ethylenically unsaturated acid
chlorides. In a preferred enbodi nent, nononer unit A consists of an

et hyl eni cablog/owsssat ur at ed carboxylic acid and m xtures trergpb2/093at have
formed a silylester (before or after the 25 polynerisation) with any
possi bl e conbi nation of alkyls and carbbxylates e.g.: ethylenic
unsaturation-C(0)-O0SI R [-0(0)CGZ]3, with n =1,2,3 and Z bei ng any

m xture of hydrocarbon-derivatives and/or carboxylates e.g. abietate and

napht henat e.In30 aNOd3/e0 1 §6%Y RPCHIEPRERA3 7L 18 %@nﬁgﬁ&rfu%ﬁ%%er%?dare
oxyl a

enbodi mrent nononer uniits A are organosilylated car te nmononers of
general for AHI9RNOGLLYRG teR7- crElRALRIe MOMOIBIirs 0o -Rn€rdn RormuRd 5
wherein Rl,fR2, R3, R4, RS each independently represent hydrogen, alkyl,
al kenyl, al kynyl, al kyl oxy, aryl, aral kyl or halogen radical optionally

substituted by one or nore 10 subs;g;uents i ndependently selected fromthe
group conprising alkyl, araiﬁél, yl, hﬁgroxy, hal ogen, am no or am no
al kyl radicals, R6 represenR" Hﬁ§broge sato Bt an al kyl group,
preferably a nethyl group or - CH2- @0 SR S@»RQ-SiR R2R3

O

) o n

wherein
R, R?, R{ R*, R® each independently represent hydrogen,
alkyl, alkenyl, alkynyl, alkyloxy, aryl, aralkyl or
halogen radical optionally substituted by one or more
10 substituents independently selected from the group
comprising alkyl, aralkyl, aryl, hydroxy, halogen, amino
or amino alkyl radicals,
R® represents a hydrogen atom, or an alkyl group,
preferably a methyl group or ~CH2-COO0- (SiR*R0) ,-SiR'R2R3
15 wherein Rl, RZ,_R3, R*, R® are as already defined,
R’ ;epresents a hydrogen atom, an alkyl group or -COOR’
wherein R® represents an alkyl group and
n represents a number of dihydrocarbylsiloxane units from
0 to 200.
20 Preferably, Rl, R2, R3, R4, R®> each independently represent

an alkyl, an aryl group or a hydrogen atom.

According to an embodiment of the present invention, R?,
R?, R®, R%, R® R® and R® are each independently selected
25 from the group comprising methyl, ethyl, propyl,
isopropyl, isobutyl, n-butyl, sec-butyl, t-butyl.
Preferably R', R?, R’ R%, R, R® and R® are methyl.



15 wherein Rl, R2, R3, R4, R5 are as already defined, R7 represents a

hydr ogen atom an al kyl group or -000R9 wherein RO represents an al kyl
group andwp msepsesent s a nunber of di hydrocarbyl sil oxane ®@oirtEPoi/ewsm 0 to
200. 20 Preferably, Rl, R2, R3, R4, R5 each independently represent an

al kyl, an aryl group or a hydrogen atom? According to an enbodi ment of the
present invention, Rl, R2, R3, R4, R5, R6 and RO are each independently
selected 25 fromthe group conprising nethyl, ethyl, propyl, isopropyl,

i sobutyl, neghutylyy c-%}g tnbutpd . ¢ Reefienahbliy1RlpaR2, 13, nihomBa, R6
and R9 are met hy+. % /6%88651nPCT/ EP02/1893 1 S%x/Thepgl kyl groups in1the
trial kyl sil yhipartA | areononeferamiiv,s tndepepdentl Hbisglagi®shehBent Hpre

selected fromthe r Qup .consi st ing, of t r eraply C3
and C4, rmor ErpHEf éiﬁg’(ﬁﬁ%r%%yq:faﬁa Egbu%%y?%g%éls’g Bgegﬁgﬁgr ocg’gsyrray
be branched gy ldfNeahords gisat ReNe Msdpeop el mehpoln+mit'yT ef €he tsaitche
product of a polynerisation reaction, and is inclusive of honopolyners,
copol ynebs, ailéypolyesps, matcbelbragchsddokertelf2the t erm " copol ymer "
refers to polynmers formed by the polynerisation reaction of at least two
different nononers. As used herein, the term"independently selected" or

"i ndependentlsy J£ esepéinj ndheatesmt Wato e rdactefea chd the Rpxmasluct

descri bed, can be identical or different. For exanple_each R4 i.n d
of fornul a @ﬁ) Ry BelymeriépahtOfor LeBSEROV4l ué nis SR cThgbetonppun

homopolymers, copolymers, terpolymers, etc.

10 As used herein, the term "copolymer" refers to polymers
formed by the polymerisation reaction of at least two
different monomers.

As used herein, the term "independently selected" or
“independently represent” indicates that the each radical

15 TR so described, can be identical or different. For example
each R? in compound of formula (I) may be different for
each value of n.

The term "alkyl", as used herein, relates to saturated
hydrocarbon radicals having straight, branched or cyclic

20 moieties or combinations thereof and contains 1 to 20
carbon atoms, preferably 1 tol0 carbon atoms, more
preferably 1 to 8 carbon atoms, still more preferably 1 to
6 carbon atoms, yet more preferably 1 to 4 carbon atoms.
Examples of such radicals include methyl, ethyl, n-propyl,

25 isopropyl n-butyl, isobutyl, set-butyl, tert-butyl, 2-
methylbutyl, pentyl, iso-amyl, hexyl, cyclohexyl, 3-
methylpentyl, octyl and the like.

The term “alkenyl”, as used herein, relates to hydrocarbon
radicals having one or several double bonds, having

30 straight, branched or cyclic moieties or combinations
thereof and containing from 2 to 18 <carbon atoms,
preferably 2 to 10 carbon atoms, more preferably from 2 to

8 carbon atoms, still more preferably 2 to 6 carbon atoms,



The term"alkyl", as used herein, relates to saturated hydrocarbon

radi cal s having straight, branched or cyclic 20 npieties or conbinations

t her eof awo osomeai Nns 1 to 20 carbon atoms, preferably 1 t®CORPar/¥ss1 at ons

nore preferably 1 to 8 carbon atons, still nore preferably 1 to 6 carboh

atons, yet nore preferably 1 to 4 carbom0atons. ‘Exanpl es of such radicals

i nclude nethyl, ethyl, n-propyl, 25 isopropyl n-butyl, isobutyl, set-butyl

';rg{ Lylbgte%![ ' 2- n}[et IhyI bgtyl : IpeEtyI , 1so-anyl, hexyl, cyclohexyl, 3- ’
yl, octyl and the like. The term.” nyl . S i

rel ates to H§8r qEFBoRTSEEdiAlas %av?%g%ongagﬁggezgé?% gi]lou Ieﬂl}%{lsgls?fhavi ng

30 straight ,1Rrapghedyphugycl i tndDi@d i esriatylconbiaidtyilons tilse eayd
cont ai ni ng ?romg to %8 c%r bon at ons, prefye]f’ablg 2 tl§ 10 c Evggﬁ gfdm;
(r:rgrg pr eI er pbhyehgg;momet}@nygrcd“r%’?ﬁ%ffjeﬁs,cygiPPF RBFE:pr é:fyéﬁagguyye?yﬁd 6
rbon atons 18651 P / 51 41 re pr

carbon atonﬁycgggﬁﬁfcggy f gﬁgﬁﬁg%sggébs ilnglréggn\g/y?ﬁyl Q_gu?;??@w 2204
i sopropenyl petpent-eryluehgxenyl , heppeayy], cycl leit:ares::5)\ 1 08 cyclg@(ﬁ?t“éfﬁyl
cycl opentenyl, cycl ohexenyl, 1- roge |, 2-butenyl, 2 5 nethyl-2-buten§|
i soprenyl, Baragyyoergeyanghd tg&‘fr ﬁ?f\éger anyl and the like. The term 1

“al kynyl™, “as used hergil., el ates Wsedndirecar,ber latad aal shykendaeglome

. f 4 . 4 or
several tri p?’e bonds, ahaV| r}lllt:; straight, branched aor cyclic ieties or
conbi nat i ongatilchiier edfavdmg hawvieng ofr ordeY & 118 t&didéhn é%%}?g%)' prderhl y 2

bref or abl y PramSTis 6PEAREGR Cat Bfw, CyarLC ToteCRE30rr SlEbistddnare

10 thereof and having from 2 to 18 carbon atoms, preferably 2
to 10 carbon atoms, more preferably from 2 to 8 carbon
atoms, still more preferably from 2 to 6 carbon atoms, yet
more preferably 2 to 4 carbon atoms. Examples of alkynyl
radicals include ethynyl, propynyl, (propargyl), butynyl,

15 pentynyl, hexynyl and the like.
The term “aryl” as used herein, relates to an organic
radical derived from an aromatic hydrocarbon by removal of
one hydrogen, and includes any monocyclic or bicyclic
carbon ring of up to 7 members in each ring, wherein at

20 least one ring is aromatic. Said radical may be optionally
substituted with one or more substituents independently

selected from alkyl, alkoxy, halogen, hydroxy or amino

radicals. Examples of aryl includes phenyl, p-tolyl, 4-

methoxyphenyl, 4- (tert-butoxy)phenyl, 3-methyl-4-
25 methoxyphenyl, 4-fluorophenyl, 4-chlorophenyl, 3-
nitrophenyl, 3—-aminophenyl, 3-acetamidophenyl, 4-

acetamidophenyl, 2-methyl-3-acetamidophenyl, 2-methyl-3-
aminophenyl, 3-methyl-4-aminophenyl, 2—-amino-3-
methylphenyl, 2,4-dimethyl-3-aminophenyl, 4-hydroxyphenyl,
30 3-methyl-4-hydroxyphenyl, l-naphthyl, 2-naphthyl, 3-amino-
1-naphthyl, 2-methyl-3-amino-1l-naphthyl, 6—amino-2-
naphthyl, 4, 6-dimethoxy-2-naphthyl, tetrahydronaphthyl,



nore preferably 2 to 4 carbon atons. Exanples of al kynyl radicals include
ethynyl, propynyl, (propargyl), butynyl, 15 pentynyl, hexynyl and the

| i ke. ThewoDesmissaryl " as used herein, relates to an organiPCT/RPaZIVGE]
derived froman aromatic hydrocarbon by renoval of one hydrogen, and

i ncludes any nonocyclic or bicyclic cafBon ring of up to 7 nenbers in each
ring, wherein at 20 least one ring is aromatic. Said radical nay be
optionally substituted with one or nore substituents independently

sel ect ed 1rqmaalicyl, pabkaxys Naheaghenyd] 0xitakyamoRo acaipahyl Exanpl es
of aryl includes”phenyf, p-tolyl, 4- mefhoxyphenyl, 4-(tert-butoxy)phenyl
37?EthKI-4|zﬁgnﬂﬁhexyphenyl, 4-fl uorophenyl, 4-chl orophenyl, 3- ,
ni trophenyl,  3-am nophen -acet am_do , 4- 1

2 ot hy! - 5 F SRFOpIFEY S nRohes. TARCagshar T s o A 8RElp of
3-net hyl - 4- apinophienvla 218yl Pordt, mehhwhpeanwlkyl and aryl have the

2, 4-di met hyl - 3- am nophenyl ,” 4- hydr oxyphenyl , 30 3-nEtT | - 4- hydr oxyphenyl

é- napht hgl , sznmﬁmfdml,ngs- ars nodefiina@ht AYPVe 2- nBEARP, -Sam'O%o- |a-rﬁé3ﬁ%’telhy| ’
-am no- 2- napht , 4,6-di net hoxy- 2-napht ahy dyignapht

03/ 018651 Péﬁfﬁﬁ@é’/%%%rfc‘d%%%i ndé%?%?’ﬂbfp%éﬁe,g R %’na%ﬁ\lr i éﬁﬁéﬁhﬁﬁm or

acenapht hyl athyidhenyilkethiie tler m2-arghicplyl) abutyéd hadeithe dékgtes to a

group of the fornula alkyl-aryl, in which alkyl and aryl have the 5 same
meani ng as defined above. Exanples of aral kyl radicals include benzyl,

phenet hyl %(éa%l Wi MY he %BPY&QE@QYW’EhMbtuQatéa- paphtt kyd JEdmiylla  and

the |ike. l'es of the ethylenically unsaturated part of fornula
10 (I) may include but are not limited to (meth)acrylate,

itaconate, methyl fumarate, methyl maleate, n-butyl

fumarate, n-butyl maleate, amyl fumarate, amyl maleate,

and the like and polymers or copolymers thereof, wherein

methacrylate or acrylate is herein collectively referred
15 to as a "(meth)acrylate”.

In a preferred embodiment, said ethylenically unsaturated

part of formula (I) is (meth)acrylate, and copolymers or

polymers thereof.

20 Examples of the organosilylated carboxylate monomers of
general formula (I) include but are not limited to

nonamethyl—l—(meth)acryloyloxy—tetrasiloxane, nonaethyl-1-

(meth)acryloyloxy-tetrasiloxane, nona-t-butyl-1-
(meth)acryloyloxy-tetrasiloxane, nonabenzyl-1-
25 (meth)acryloyloxy-tetrasiloxane, nona-isopropyl-1-
(meth)acryloyloxy-tetrasiloxane, nona-n-propyl-1-
(meth)acryloyloxy-tetrasiloxane, nona-isobutyl-1-
(meth)acryloyloxy-tetrasiloxane, nona-amyl-1-
(meth)acryloyloxy-tetrasiloxane, nona-n-butyl-1-
30 (meth)acryloyloxy-tetrasiloxane, nona—dodecyl-1-
(meth)acryloyloxy-tetrasiloxane, nona-hexyl-1-
(meth)acryloyloxy-tetrasiloxane, nona-phenyl-1-

(meth)acryloyloxy-tetrasiloxane, nona-octyl-1-



10 (1) may include but are not Iimted to (nmeth)acrylate
nmet hyl fumarate, nethyl naleate, n-butyl 1
fumar at e, wermgloissal eate, and the |ike and polymers or cop®CymPozoBRer eof
mhgreln nmet hacryl ate or acrylate is herein collectively referred 15 to’as
a "(nmeth)acrylate". In a preferred enbodZnent, said ethylenically
unsaturated part of formula (1) is (neth)acrylate, and copol yners or
g?Iyggazr;Pegeof.l20 Exanpl es of the organosilylated carboxyl ate nononers
or a ncl.u : t lim - -
acr yl oyl oxy T8t PLar gxansBEROREEERSE TR0t h) Tacryl oyl oy ks a3l Gane,
nona-t - but yl(methf Bt ogtbylepbokysitorasel oxane, nonab@ﬁﬁ?FaftQSltﬁéth),
acryl oyl oxy-tetrasil oxane, nona-isopropyl-I- (meth)
acryl oyl oxy-{methadrry*anéoxpoRg! §EEEB$¥9F! (et h)
any|0y|OXy]%%%hzahkg&@9§ox905%ht§9QMbané7 (et h) undecabenzyl-1-
acryl oyl oxy-tetrasiloxane, nona-anyl-1- (nmeth) acryl oyl oxy-tetrasilgxane
ggps[g-Pﬂtyufbfﬁoa@rgﬂbylaawypeptéﬁylpéﬁﬁasionane}”ﬁ%ﬁﬁf 688€§Pyﬁfq(neth)
yl oxy-tetrasil oxane, nova-hexyh-1-_(neth)acryl ek i1l-gxan
nova-phenyIJW@téaéFHVEEV P&VIS??nggbgéﬁP%kane? no%é?%%$§¥?l%ﬁ8 %/8186§i
PCT/ EP02/ 0935 L + h} 2 iR oG- pedy hex Y okkeheasi | oxane unsedecdmebyyl-1-
(et h) acryl oyl oxy- pent asi | oxane, undecaet hyl-1- (neth)
acryl oyl oxy- (peErrha Sidrol@yd O X NMPEE&2EIBGEFREr - (et h)

acryl oyl oxy- pent asi | v LI ~lheD h
acryloyloxy-?&#ﬁh53%%%2§¥§?x§ﬂg%%g?%gg%%§%§V-f?Et )

10 (meth)acryloyloxy-pentasiloxane,

i taconate,
fumarate, n-butyl mal eate, anyl

undeca-t-butyl-1-

undeca-amyl-1-
undeca-n-butyl-1-
undeca-dodecyl-1-
meth)acryloyloxy-pentasiloxane, undeca-hexyl-1-
meth)acryloyloxy-pentasiloxane, undeca-phenyl-1-

undeca-octyl-1-

(
(
(meth)acryloyloxy-pentasiloxane,
(
(

)

)

)
meth)acryloyloxy-pentasiloxane

)

)

)

tridecamethyl-1-

15 meth)acryloyloxy-hexasiloxane, tridecaethyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-t-butyl-1-
(meth)acryloyloxy-hexasiloxane, tridecabenzyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-isopropyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-n-propyl-1-

20 (meth)acryloyloxy-hexasiloxane, trideca-isobutyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-amyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-n-butyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-dodecyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-hexyl-1-

25 (meth)acryloyloxy-hexasiloxane, trideca-phenyl-1-
(meth)acryloyloxy-hexasiloxane, trideca-octyl-1-
(meth) acryloyloxy-hexasiloxane and polymers thereof.

In monomers A, the ethylenic unsaturation 1is preferably

30 selected from the group consisting of acrylic acid,

methacrylic acid, maleic acid, fumaric acid, and mixtures

thereof, most preferably

selected

from the group



(et h) acryl oyl oxy-pent asi | oxane, undeca-n-propyl-I1- (neth)

acryl oyl oxy- pent asi | oxane, undeca-i sobutyl-I- (neth)

acryl oyl owp-opemsasi | oxane, undeca-anyl-1- (neth) acryl oyl exyMApeneswsi | oxane,
undeca-n-butyl -1 10 (nmeth) acryl oyl oxy-pent asi |l oxane, undeca-dodecyl -1 -
(met h) acryl oyl oxy- pent asi | oxane, undec&3hexyl -1- (neth)

acryl oyl oxy- pent asi | oxane, undeca- phenyl -1- (neth)

acryl oyl oxy- pent asi | oxane, undeca-octyl-I- (meth) acryl oyl oxy-pentasi | oxane

acryl oyl oxy- exasrt eca-t-b

(met h) acryl epkexyfhexasi | oxane, tridecabenzyl-1- (neth)

acryl oyl oxy-hexasi | oxane, trideca-isopropyl-I-

(met h) acryl oyl oxy- hexasi | oxane, trideca-n-propyl-I 20 (neth)
acrylOylOXyThgxaﬁ§595§9§ab§Eid?ﬁﬁci§@@§lﬂty|-can be present in the
(et h) acryl oyl oxy=hexasi | oxane, trideca-anyl-I- ,

(met h) acs y| ophorgrhexasiikbrandefaialepal vnpai §atfon( pgt hjntroduced by
acryl oyl oxy- hexasi | gxane, _tri deca-dodecyl -1 - -
(et h) acryi 89?6%9?ﬁéi75‘§i1|88§%88, { ??%ec%‘- exy A" (Feth)
acryl oyl oxy-hexasidl o%%naghémﬂcﬂgelcarahenybnl -witet h) acrstayt bry - Faamsintoxane,
trideca-octyl-1- (nmeth)acryl oyl oxy-hexasi| oxane ana pol yners thereqﬂﬁlln
mononers A, etle et B§NEni cordat urdt i oFUPEOPef eP AP 307 8etEEt ed T Om t he
group consi sti f rylic acid, methacrylic acid, maleic acid, fumaric
acid, and n???&?g%tu?ﬁéﬁgof, nost preferably selected fromthe group WO
03/ 01865%% PCT/ EP02/ 09351 13 consisting of acrylic acid, nmethacrylic acid,

and nlxture%héfgggggt of monomer units A used to prepare the film

tridecamethyl L, 15, ggg*ﬁg) at%re%heygtemh P@é«_@?gh@wﬂ@, abhddecaat hykthregnet h)

) or also

forming polymer is preferably of from 0.1 up to 4.0 mol%,
more preferably of from 0.3 to 3.7 mol%, most preferably
of from 0.5 to 3.5 mol%.
15

Monomer units B can be N-vinyl lactam monomers of general
formula CH2=CH-N-CO-R’| , wherein R’ 1is a n-alkylidene
radical having 2 to 8 carbon atoms, preferably 2 to 4
carbon atoms, more preferably 3 carbon atoms. The most

20 preferred monomer unit B is N-vinylpyrrolidone.

Monomer units B can also be N-vinyl amides of general
formula CH2=CH-NR-CO-R”, wherein R is H or selected from
the group consisting of alkyl, cycloalkyl, aryl, alkylaryl
25 and arylalkyl radicals, and R” is also selected from the
group consisting of alkyl, cycloalkyl, aryl, alkylaryl and
arylalkyl radicals, in both cases said groups being
branched or linear and having independently a maximum of
18 carbon atoms, preferably 2 to 12 carbon atoms, more

30 preferably 2 to 6 carbon atoms.

Monomer units B can further be monomers of general formula

CH2=CR”’ -CO0O-R””~-N-CO-R’ |, wherein R"’ is H or CH3, R""’



The hydrol ysable functionality can be present in the i
before polynerisation or introduced byp post -deri vati sgt irrgzo?\:;eAeebt ner
exanpl e 5we 08)p1sss1 al so created by chem cal reaction Wi t h PETIRPAZI0I3TE
pignent e.g. zinc oxide or cuprous oxide, during paint manufacturing. 10
The amount of nonomer units A used to ptépare the film form ng pol yrre-r i's
preferably of fromO0.1 up to 4.0 nol% nore preferably of fromO0.3 to 3.7
nol % nost preferably of from0.5 to 3.5 nol% 15 Mononer units B can be

N-vinyl |actam npnoners, of, gener.al or nul = ; [ [
a n-al kyl i défeR'ra ?Ealde%féﬁ%r?g ??‘6613 é’gg oneqa%)%t,%gg ggbl’l;mg@% ghz RS
carbon at ong; Dk geREefR{AkIaL 3haathgn 2t bos.8 Therhost bwo preferabdy
nmononmer unit B is N-vinyl gyrrol i done. l\/bnomir units,B can %I 3¢ hehkvi nyl
ahm des of genehakhatorhsl AeCHPRel RREED R®, \Kﬁ@FEPrSLIlgOPE'H o see%gctyéd from
ﬁ 3' grloup copsi std ngH?t aejg%glecsycggalslﬁeh, RéYbme B Kyhar ydle 25r Hineld ariyl al ky!
adicals, and R-7s alrso selected fromthe group consisting of alKkyl
cycloalhy!,pauyheraBEynanyl4&65—9ar9938kyl radicals, in both cases sai d
groups being branched or |inear and having i ndependently a maxi mum of 18
carbon atons, preferably 2 to 12 carbon atons, nore 30 preferably 2 to 6

(C::I?Ir bon ato o@fﬁ%‘%mﬂni‘%ﬁ i Bagaptiunt feirthe rmuwnessonérgenér glenearEdul a
2=CR"'' - C00- -NCOR 1, wherein R'' is Hor CH3, R'r %93/0185
PCT/ EP02/ 09%6tmulé CH2=CR”’-COO-R”“-NR””’-CO-R”, wherein is % %r
CH3, R”” is a n-alkylidene radical having from 1 to 8
10 carbon atoms, R” is selected from the group consisting of
alkyl, cycloalkyl, aryl, alkylaryl and arylalkyl radicals
having a maximum of 18 carbon atoms and R””' 1is R” (as

defined above) or preferably H.

15 The amount of monomer units B used to prepare the film-
forming polymer is preferably of from 3 to 45 mol%, more
preferably of from 10 to 30 mol%, most preferably of from
15 to 25 mol%. Preferably, the content of B is choosen so
as that the polymer conceived will be soluble in water

20 only after hydrolysis of monomer of type A has taken

place.

Monomer units C are preferably selected from the group
consisting of the esters of ethylenically unsaturated
25 carboxylic acids with C1-C18 alcohols, styrene, alpha-
methyl styrene, vinyl toluenes, and mixtures thereof. The
ethylenically unsaturated carboxylic acid is more
preferably selected from the group consisting of (Co-s alk)
acrylic acids, still more preferably or additionally
30 acrylic acid, methacrylic acid, maleic acid, fumaric acid,
and mixtures thereof, most preferably selected from the
group consisting of acrylic acid, methacrylic acid, and

mixtures thereof. The alcohol may be an aliphatic or a



is R' (as defined above) or preferably HH R is an n- al kylidene radi cal
having 2 to 8 carbon but preferably such that the termnal cycle is

2- pyrrol iwomaio1gesef erably, R'' is CH3; exanples of such wrommEPe2/893ar e
described in 5 Polymer 39(17), 4165-9, 1998. Mononer units B can still
further be nononers of general fornmul alTH2=CR'' - C00-R'"-NR'"' -CO-R",
wherein R"" is Hor CH3, R'" is a n-alkylidene radical having from1l to 8
10 carbon atons, R' is selected fromthe group consisting of alkyl,

cycl oal kyl ,c}%% ]R%&W% yhiaosoar yhabkyt magi eal siremn ngr abraxcheds of 18
carbon aton®’ and. Is R' (as defined above) or E{&ef er abl . 15 The
anount of mbnonks ynigfemhised sed gstesar §rPRe FirtOf of ﬁéogﬁryrﬁ%?r?s

preferably of from3 to 45 npl 9 ef I 18+-40 3D-0»l %
nost pref er%ﬁ??e%?r%woﬁfm% 09/925@”%(?13/89 re %?gbf%{ygf?%epg%ntént of Bis
choosen so ,as tbas. t heppehyMeixeplesi el mbhonde solfbbl @f i@t eFted only

after hydrolysis of nononer of type A has take | ace. LLs C are
preferaldy sgbected $t©ﬁﬂ’he(7@?5ﬁgacl§8%§§tih@g%?g?ﬁg é@%/gﬁgg(s;gywké’
et hyl eni cal unsat ur at.e boxyld & ACi daewht B 611618 ,al ¢ebblisyl
styrene, al b)%&r}?ét hngésl%)yr%%\ég%’nyl t ol t}éineg, and m'ggures t hereof. The
et hyl eni cal liyctUnsatuyased, car botyyl c acimbtit argrd atsr ef ePd@ll y sBPEBYEd from
the group consisting of (CO_8 alk) acrylic acids, still nore preferably or
addi ti onal | ymgbhhefy¥ietscid, nethacrylic acid, maleic acid, fumaric acid,
and m xtures thereof, nost preferably selected fromthe group consisting
of acrylic acid, nethacrylic acid, and m xtures thereof. The al %oliol may
be an al® ph&hiec agroumt of monomer units C used to prepare the Iilm-
forming polymer is preferably at least 49 mol%, more

preferably, at least 60%, most preferably, at least 70%.

The polymer can be prepared by addition polymerisation of
15 the appropriate monomers in the appropriate proportions at
polymerisation conditions using a free radical catalyst
such as e.g. benzoyl peroxide, tert-butyl pefoxy 2-ethyl
hexanoate (TBPEH) , t-butyl peroxybenzoate (TBP), or
azobisisobutyronitrile. The reaction is carried out in an
20 organic solvent such as e.g. xylene, toluene, amides such
as N-methylpyrrolidone and N,N-dimethylformamide, ethers
such as dioxane, THF and diethyl ether, butyl acetate, n-
butanol, 2-ethoxyethanol, cyclohexanone, methyl-
isoamylketone, 2-methoxyethanol, 2-butoxyethanol, 2-
25 ethoxyethyl acetate, and mixtures thereof. Polymerisation
is preferably carried out at a temperature in the range of
70-140°C although higher temperatures may be used
providing that the solvent and the catalyst are adapted
thereto. Within this range the use of higher temperatures
30 produces polymers of lower molecular weight.
Polymerisation may be carried out by heating all the
polymer ingredients in the solvent or preferably by

gradually adding the monomers and catalyst to the heated



WO 03/018651 PCT/ EP02/ 09351 15 cycloaliphatic al cohol, and it may be

| i near-or branched; it is preferably selected fromd -Cl0 al cohols, nore
pr ef er ablwofosomeSL- C4 al cohol s, nost preferably from Cl- CPCT&IPODIGEE.

Typi cal exanpl es of nononer units of the ester 5 type are stearyl
(meth)acrylate, isobornyl (neth)acrylatés lauryl (neth)acrylate, n-butyl
(meth) acrylate, isobutyl (neth)acrylate, ethyl (nmeth)acrylate and nethyl
(meth) acrylate . 10 The amount of nonomer units C used to prepare the
film formn olymer.is preferably at |east 4 | % preferahly, at
| east 60% ﬁ%§368¥ef§¥§%lgét%?rl8§§Fe§550 ﬁégﬁb Y ?ﬂ@%%r eggrgggggd by
addi tion polpyyrecisatl @aightl5 the appropriate nononers in the appropriate
proportions at polynerisation conditions using a free radical catalyst
such as e.g. benzoyl peroxide, tert-butyl peroxy 2-ethyl hexanoate
(TBPEH), t- %@lpPﬁéwbgﬂégﬂE§8ﬁT%@so OFro@28RLSIRAPULNE ORI | b€ tHRe
reaction is carried out in an organi ¢ solvent such as e.g. xylene,

t ol uene, sanifdésm-sochings pelyatdry |/ ririod | toventhon NIN- @i eetlHfyipodrsiuiinge,
ethers such gs _dioxane,. THE and diethyl ether, butyl .acetate, n- -butanol,
2-ethoxyeth§ﬁ&PF‘cy§lohé%&ﬁgﬁg, eSS s 5 18§#ﬁ%§l¥2-n€¥ﬁ6%3%¥ﬁéﬁ%|,
2- but oxyet hapQht s2 @2 tatihexyetiBy h tacekakar iand conpbueas st her eof .
Polymerisation is preferabl’y carried out at a tenperature in the range of
70- 140C al t houghnki gher mosepe£alur E8rHAYI b USEEL Hr BFCALAGNThaEC t Adre

sol vent and .t he ataLy%%dare adapted thereto. Wthin this range the use of

hi gher tenpéng&réQHSO produces polyners of | ower nolecul ar weight.
10 - one or more antifoulants.

The antifoulant used as the other essential component in
the coating composition of the present invention may be
any of conventionally known antifoulants. The known
antifoulants are roughly divided into inorganic compounds,
15 metal-containing organic compounds, and metal-free organic

compounds.

Examples of the inorganic compounds include copper
compounds (e.g. copper sulphate, copper powder, cuprous
20 thiocyanate, copper carbonate, copper chloride, and the
traditionally preferred cuprous oxide), zinc sulphate,

zinc oxide, nickel sulphate, and copper nickel alloys.

Examples of the metal-containing organic compounds include
25 organo-copper compounds, organo-nickel compounds, and
organo-zinc compounds. Also usable are manganese ethylene
bis dithiocarbamate (maneb), propineb, and the like.
Examples of the organo-copper compounds include copper
nonylphenol~sulphonate, copper bis (ethylenediamine)
30 bis(dodecylbenzenesulphonate), copper  acetate, copper
naphtenate, copper pyrithione and copper
bis (pentachlorophenolate). Examples of the organo-nickel

compounds include nickel acetate and nickel



Pol ymeri sation may be carried out by heating all the polyner ingredients
in the solvent or preferably by gradually adding the nononers and catal yst
to the hewDad/oWes03/ 018651 PCT/ EP02/ 09351 16 sol vent. ThecCratPpBe93pr ocedur e
produces polymers of |lower nolecular weight. The present invention also
provides for the use of the 5 filmforf’ng pol yner of the invention in a
self-polishing paint. It further provides self-polishing antifouling
paints containing as its essential conmponents: - one or nore filmformng
pol yners acgerdi-Ag1H9 thARcarBuRatE0N; Btkhdles OBE Orti®r e afarfoeuwian s.
The antifoul ant uSed as the other essential conponent in the coating
conposi t i oncefipphiadsr esdnmcliudgent i oMdmy deetahg, of EdAFent iGHFRAMAYoWN
antifoul ants.. The kn antifoulants are.r B IRVIR ' i nargani c
conpounds, %%S Eﬁﬁgggng ?ﬁﬁygbggéig éﬁ%ﬁyﬁﬂiibégﬁ?%ﬁﬁki- ré%ﬂgfgénic
conmpounds. Exaepl @smeth{yheitnosgartbangsoapounids: i pgt-idaicapperandomgiounds
(e.qg. copper sul phate, copper powder, cuprous 20 thiocyanate, copper
carbonat 8, e&ppaenenbdsi(dé thingarRemetsditi ofal PP preéﬁaéﬂpﬁ@d Sdpr Gk de)
zi nc sul pha zi [ ni ph &angy copp ni c al

Exanpl es ofhgﬁglngnggéggﬁgini%gg%¥gg%icq%%w%ound% ingﬁﬁde ?%horgéﬁﬁ%zopper
conpounds, dpgdymeriickel cempemeds, amdhydreg@no- Hisc cohigdumiprogmed-aisabl e

are manganese eHh | ene is.dithiggarban&te %naneb), propi neb, and the
r

like. ExanmpP8®IGRChE I y&iocc5hpsr (BERTSGSTRE i ncl ude copper

10 Examples of the metal-free organic compounds include N-
trihalomethylthiophthalimides,
trihalomethylthiosulphamides, dithiocarbamic acids, N-
arylmaleimides, 3-(substituted amino)-1,3 thiaiolidine—
2,4-diones, dithiocyano compounds, triazine compounds,

15 oxathiazines and others.

Examples of the N-trihalomethylthiophthalimides include N-
trichloromethylthiophthalimide and N-
fluorodichloromethylthiophthalimide.

20
Examples of the dithiocarbamic acids include
bis (dimethylthiocarbamoyl) disulphide, ammonium N~
methyldithiocarbamate and ammonium ethylene-
bis{dithiocarbamate).

25
Examples of trihalomethylthiosulphamides include N-
(dichlorofluoromethylthio)~N’,N’ -dimethyl-N-
phenylsulphamide and N-(dichlorofluoromethylthio)-N’,N’~
dimethyl-N- (4-methylphenyl) sulphamide.

30

Examples of the N-arylmaleimides include N-(2,4,6-
trichlorophenyl)maleimide, N-4 tolylmaleimide, N-3



nonyl phenol - sul phonat e, copper bi s(ethyl enedi am ne) 30

bi s(dodecyl benzenesul phonate), copper acetate, copper naphtenate, copper

pyrit hi orwoandissspper bis (pentachl orophenol ate) . ExanplPe3/Eph2/04361

or gano- ni ckel conpounds i nclude ni ckel acetate and nickel WO 03/018651

PCT/ EPO2/ 09351 17 di net hyl di t hi ocar bamaBe. Exanpl es of the organo-zinc

conpounds include zinc acetate, zinc carbamate, bis(dinethylcarbanoyl)

zi nc ethyl ene-bis(dithiocarbamate), zinc dinmethyldithiocarbamte, zinc

pyrithione, and zinc 5_ethyl ene-bis(dithiocar : j)_(@él}ﬂeNQf

m xed net alchéSﬁPQihﬁPﬁ(&Hﬁﬂﬁéﬁ‘il@eCOrrplgum,ngj@ﬁéggg@&%%ﬁg]éﬁﬁ?%%}ﬂ;ner| c)

manganese et(*aylliq&%ogmnqﬁlp hizaearhaegt endcarpkeses yliylhmailedns det,

(mancozeb). 10 Exanples of the netal -free organi c conpounds include N

tri hal onet hyl t hi opht hal i m des, tri hal onet hyl t hi osul pham des,

di t hi ocarbam ¢ _aci ds, | gl el m Bad Sulsitddyutied-a o1t B ne-

t hi azoli di n?—xaﬂp i oﬁg_s, %{#t ﬁo%}g%]%@%%lﬁmounds, tr)i azine conpounds, 15

oxat hi azknes andiieirker sinExadpl es- ofh it drey Axkanre et vty e a9 4f des

include N- trichlorongethylthiophthalinide and. Ne ., , . A

f I uor odi chl GrOFRARHHIFEHRIAL i de. g%gﬁﬁﬁﬂgf%n%fzf AediiPPRI ocarbai ¢

acids inclu et tdhiacrnbaneyl o idi-suliphinde.2  amungm N-3- (2-

met hyl di t hi g[lg:eeécr}ﬁ}alz%t eﬂ%nl anmoni ur% et hyl ene- bi_s(dithiocarbamate). 25
hydroxybenzylideneamino)—1,3—th1azolld1ne—2,4—dlone, -(4-

dimethylaminobenzylideamino)—l,3—thiazolidine—2,4—dione,

10 and 3*(2,4—dichlorobenzylideneamino)—1,3—thiazolidine—2,4—

dione.
Examples of the dithiocyano compounds include
dithiocyanomethane, dithiocyanoethane, and 2,5-

15 dithiocyanothiophene.

Examples of the triazine compounds include 2-methylthio-4-

butylamino—6—cyclopropylamino—s—triazine.

20 Examples of oxathiazines include 1,4,2-oxathiazines -and
their mono- and di-oxides such as disclosed in PCT patent
WO 98/05719: mono— and di-oxides of 1,4,2-oxathiazines
with a substituent in the 3 position representing (a)
phenyl; phenyl substituted with 1 to 3 substituents
25 independently selected from hydroxyl, halo, C1-12 alkyl,
C5-6 cycloalkyl, trihalomethyl, phenyl, C1-C5 alkoxy, Cl-5
alkylthio, tetrahydropyranyloxy, phenoxy, Cl-4
alkylcarbonyl, phenylcarbonyl, Cl-4 alkylsulfinyl, carboxy
or 1its alkali metal salt, Cl-4 alkoxycarbonyl, Cl-4
30 alkylaminocarbonyl, phenylaminocarbonyl,
tolylaminocarbonyl, morpholinocarbonyl, amino, nitro,
cyano, dioxolanyl or Cl-4 alkyloxyiminomethyl; naphtyl;
pyridinyl; thienyl; furanyl; or thienyl or furanyl



Exanpl es of trihal omet hyl t hi osul pham des i ncl ude N

(di chl orof |l uoronmet hylthio)-N , N -di net hyl -N- phenyl sul pham de and

N- (di chl owofoBoesssnet hyl t hi 0) - N , N - di met hyl - N- (4- et hy| premyEPpzed3pham de.
30 Exanpl es of the N-aryl nmal ei m des incﬁgde N-(2, 4, 6-

trichl orophenyl)mal eimde, N4 tolylmaleimde, N3 WO 03/018651

PCT/ EP02/ 09351 18 chl or ophenyl mal ei m de, N-(4-n-butyl phenyl)nmal ei m de, N
(ani l'i nophenyl ) mal ei m de, and N-(2,3-xylyl)mal eimde. Exanples of the

3- (subst it usgBs BNt ABRd - ¥itdr td@zobi dihrees dkstditmests nthdependently

2- (t hi ocyanonet hyl t hi 0) - benzot hi azol e, _3-pe | i deneam np- 1 .
3-t hi azol i dﬁﬁéeg,gﬂddiféﬁ@, C3-C4- atetHy| ehiz |%n3§§¥ﬂe%fﬁ{'no§1‘i? alkylthio,
3-thiazolidine-2, 4-dj_.one, - nitro, Cl-C4
hydroxybenzb??@énea B%SY-1?%§%%¥%&OI?8?Eg}?,4F§F§ﬁg} -(4-

di et hyl ani aokebayytdeaohgd) - 1ph8nyhi azphedyhemdnacarbaeyl10agdd Cl-4

3-(2,4-dichl orobenzyl i deneam no) -1, 3-thiazol i dine:2. 4-_dione. .es of
t he dith?oc?é58186ﬁ%ﬂbﬂ8@egﬁgﬁudeordi#E?oc?an8H§§E§E8?ngitﬁ?ocgéﬁggk ane,
and 2,5- 15¢difphgcyanot hi ophene. Exanples of the triazine conpounds

i ncl ude 2-nethyl thio-4- butylam no-6-cycl opropyl am no-s-triazine. 20
Exanpl es of oxai-' FR8S i nclude 1, 4, 2-oxat hi azi nes and their nono- and
at hi

di - oxi des s gsed in PCT patent WD 98/05719: nono- and di-oxi des
of 1,4, 2-o0x S mth a substituent in the 3 position representing
(a) phenyl; phenyl sUbstituted with 1 to 3 substituents 25 i ndependently
sel ected from hydroxyl, halo, Cl-12 al kyl,

wherein X is oxygen or sulphur; Y is nitrogen, CH or C(Cl-
10 4 alkoxy); and the C6 ring may have one Cl-4 alkyl
substituent; a second substituent selected from Cl-4 alkyl

or benzyl being optionally present in position 5 or 6.

Other examples of the metal-free organic compounds include

15 2,4,5,6-tetrachloroisophthalonitrile, N, N-dimethyl-
dichlorophenylurea, 4,5-dichloro-2-n-octyl-4-
isothiazoline-3-one, N, N-dimethyl-N’ -phenyl- (N-

fluorodichloromethylthio)-sulfamide,
tetramethylthiuramdisulphide, 3-iodo-2-propinylbutyl
20 carbamate, 2- (methoxycarbonylamino)benzimidazole, 2,3,5,6-
tetrachloro-4- (methylsulphonyl)pyridine, diiodomethyl-p-
tolyl sulphone, phenyl (bispyridine)bismuth dichloride, 2-
(4-thiazolyl)benzimidazole, dihydroabietyl amine, N—~
methylol formamide and pyridine triphenylborane.
25
According to a preferred embodiment, the use as
antifoulant of the oxathiazines disclosed in WO-A-950573%
has the added advantage (disclosed in EP-A-823462) of
increasing the self-polishing properties of the paint.

30



C5-6 cycloal kyl, trihal omethyl, phenyl, Cl1-C5 al koxy, Cl1-5 alkylthio,
tetrahydropyranyl oxy, phenoxy, Cl-4 alkylcarbonyl, phenylcarbonyl, Cl-4

al kyl sul fwoyB/oissar boxy or its alkali netal salt, C-4 al lrotyrar/wsayl, Cl-4
30 al kyl am nocar bonyl, phenyl am nocarbonyl, tolylan nocarbonyl,

nor phol i nocar bonyl, am no, nitro, cyane0 dioxolanyl or Cl-4

al kyl oxyi m nonet hyl ; naphtyl; pyridinyl; thienyl; furanyl; or thienyl or
furanyl WO 03/018651 PCT/ EP02/ 09351 19 substituted with one to three

substi t uent i%g?qgvge tl¥%?sel ggng%omggkn fgIqﬂavéngé??igykgxxm5C1-4

al kyl t hi o, ace benzoyl, nitro
a:ty:oxycangﬁyiﬁm?hgnytfg?hgéybm@)nobabbum¢l aﬁdnC1 desist to most

al kyl oxyi m nore or a substituent of generic | a wh Xis
oxygen or stpiginidesy |SA%¢@¥%@E$9Y(}i eC(@¥“81 f8FEB£§¥y°3ndfi ]é% ring

may have On%r%:lf'e%a%ll& inSYRgL! té\?ntlea"étseﬁﬁ”%ﬁﬁ@%lﬁéeahoﬁﬁhecéﬂd d4 om
Cl-4 al kyl benzyl® being optionally present in position 5 or 6. OQher

gxanplessofHéusﬂnﬂemefreermega@wadeonpdunds |ﬁ@|ﬂﬂ¥PﬂQﬂS oxide or
,4,5,6-tetrachl oroi ophthalon tril net hyl - r e

4, 5-di chl or FPEIEYGHARS 4P j Rt e L T Fﬁ%g%ﬁ )He;% .
f1'uor odi chl orqymtil t hipo)x-s3d f1am Qﬂdsdl@sre@”fﬁiﬁéﬂdéh LUﬂirﬁhcsmle.hi dey 9

3-i 0do- 2-propi nyl butyl 20 carbamate,
2- (nethoxycaﬂﬁnnybaﬁéﬁoyﬁbnihﬁl&éi@ﬂe woigh @f the dry mass of the

oot o O IR, PRy e Srpdon M efdlabd shone
d'hydro@ble&%ﬂd@ﬁdu}44&yano pyrrole derivative substituted in’
position 5 and optionally in position 1, the halogens in
positions 2 and 3 being independently selected from the
group consisting of fluorine, chlorine and bromine, the
substituent in position 5 being selected from the group
15 consisting of C1-8 alkyl, Cl1-8 monohalogenoalkyl, C5-6
cycloalkyl, C5-6 monohalogenocycloalkyl, benzyl, phenyl,
mono- and di-halogenobenzyl, mono- and di-halogenophenyl,
mono- and di-Cl-4-alkyl benzyl, mono- and di-Cl-4- alkyl
phenyl, monohalogeno mono-Cl-4-alkyl benzyl and
20 monohalogeno mono-Cl-4- alkyl phenyl, any halogen on the
substituent in position 5 being selected from the group
consisting of chlorine and bromine, the optional
substituent in position 1 being seclected from Cl-4 alkyl
and Cl-4 alkoxy Cl-4 alkyl.
25
One or more antifoulants selected from such antifoulants
are employed in the present invention. The antifoulants
are used in such an amount that the proportion thereof in
the solid contents of the coating composition is usually
30 from 0.1 to 90% by weight, preferably 0.1 to 80% by
weight, and more preferably from 1 to 60% by weight. Too
small antifoulant amounts do not produce an antifouling

effect, while too large antifoulant amounts result in the



met hyl ol formam de and pyridine triphenyl borane. 25 According to a
preferred enbodi nent, the use as antifoulant of the oxathiazines discl osed
in WO A- 980938®B65has t he added advant age (di scl osed i n EPPATSP82@B51 of

i ncreasing the self-polishing properties ﬁf t he paint. 30 WO 03/018651

PCT/ EPO2/ 09351 20 Anong the fouling orgg i sms, barnacl es have proved to be
the nost troubl esonme, because they resist to nost biocides. Accordingly,
the paint formulation should preferably include at |east an effective

anount of at fbrmeasbnonefbad nawladinde, f4Ueh |BieHPr o8s Hxt dedr develop
t hi ocyanate. A greferred barnacl eci de is disclosed in EP- A-831134.
EP- A- 831134 HFSEF68eSUFReadser8FkiPEnPOIsPEE1ONg apdydhygs gcomesndeset al

wei ght of thgrdeymass ;g aB@@foﬁ?ﬂHQS%Engrt?t at | east one . .
2-trihal ogenonet hyl -3 10 hal ogeno-4-cyano pyrrol e derivative substituted in
position 5 and optionally in position 1, the halogens in positions 2 and 3

being in endent|y. selected fromthe roup cqnsisting of fluqrine,
chIo?inquﬁd?g?oﬁFﬁéﬁztﬂéy eFUeﬂ?ngﬁlbgsFFﬂaﬁn§(ﬁ i ngPEefddti€d st rom

the group 15s600G8hstiknNdanll &dadcalkyk) .Cl-8 nonohal ogenoal kyl, C5-6
cycl oal kyl , C5-6 nonohal ogenocycl oal kyl, benzyl, phenyl, nono- and

di - hal ogenobenzyl , nmono- and di - hal ogenophenyl, nono- and di - Cl-4-al kyl
benzyl . Tonopanh el CLefue Bl oy PIEIY! 0902 A0EG R0 Lt
substituent whipbsiaieon"acheived sel@odretsfrdmnd.hesgadiipgly soluble in
10 seawater. These pigments have a sea water solubility such
that the pigment particles do not survive at the paint
surface. These pigments have the effect of inducing the
overall smoothing which the relatively-moving seawater
exerts on the paint film, minimising localised erosion and
15 preferentially removing excrescences formed during the
application of the paint. Sparingly soluble pigments have
long been used in self-polishing antifouling paints.
Typical examples are cuprous thiocyanate, cuprous oxide,
zinc oxide, cupric acetate meta-arsenate, =zinc chromate,
20 zinc dimethyl dithiocarbamate, zinc ethylene
bis(dithiocarbamate) and zinc diethyl dithiocarbamate. The
preferred sparingly soluble pigments are zinc oxide,
cuprous oxide and cuprous thiocyanate. Mixtures of
sparingly soluble pigments can be used, e.g. zinc oxide,
25 which is most effective at inducing the gradual
dissolution of the paint, can be mixed with cuprous oxide,
cuprous thiocyanate, zinc dimethyl or diethyl
dithiocarbamate, or zinc ethylene bis-(dithiocarbamate)
which are more effective marine biocides; the most
30 preferred is a mixture of zinc oxide with cuprous oxide or

thiocyanate.



consisting of chlorine and brom ne, the optional substituent in position 1
being seclected from Cl-4 alkyl and Cl-4 al koxy Cl-4 alkyl. 25 One or nore
anti f oul awog3eedeect ed from such antifoul ants are enpl oyedCirrEPniieo3pr esent
invention. The antifoulants are used in such an anount that the proportion
thereof in the solid contents of the ca#ting conposition is usually 30
from0.1 to 90% by weight, preferably 0.1 to 80% by weight, and nore
preferably from1l to 60% by weight. Too snall antifoulant anounts do not

produce an tifouling effect,. while ta qe i foul a sul t
in the WO 0 8881 "bCT7 BB Jodtt c%f fcgorArra 1?10n8§% a&éogltgl&re\g %l#rﬁsnv%?ch is
apt to devel@pt dakects ggugh asseI@ske ngnantkapeidmg andht lss tecones | ess
effective in antifoulin proper%y. 5 The paint nm fqéthei cont ai

pi grrentgs_) (@kotideer HLlc seirve te(‘%)lcanexééﬁi-ti%‘é%]%). %l Bai h‘&s%ﬁ Bition
can contai n _on Lehar e acti-vet+ © it lof.
sparingly scﬁ%éﬁ%gFéFgﬁ%péggﬁg%gré%QHgsgepggngﬁfg%ﬁgvghgqgggﬁuafgf the
soI?blI|E¥hSM£Ma1h@ﬁghhﬁﬁpig@@ﬂ@n@attkﬁﬂeShdoxndHﬂsurﬂﬁgélat iheo pap e
surface. ese pignments have the effect. of inducin he _overall hi n
mhich_thelwﬂ%ﬁm%%ﬁi-ﬂ%V?nﬁgge &t %&e¥?§aE$F?%gt%%iﬁF%4%4% ?ﬁﬁ%ﬁ%sing
| ocal i sed ergsiQn and 15 preferentially renoving excrescences formed during
the application of the paint. Sparingly soluble pignments have |ong been
used in self-polishing antifouling paints. Typical exanples are cuprous

t hi ocyana ' - . .
y te’TﬁgpgggﬁtoéBQSOSltlon can contain one or more pigments or

10 dyes that impart a colour to the paint, e.g. titanium

dioxide, cuprous oxide or iron oxide.

The proportion of pigment to polymer is preferably such as
to give a pigment volume concentration of at least 25

15 percent, more preferably at least 35 percent, in the dry
paint film. The upper limit of pigment concentration is
the critical pigment volume concentration. Paints having
pigment volume concentrations of up to about 50 percent,
for example, have been found very effective.

20
Examples of the organic solvent include aromatic
hydrocarbons such as xylene and toluene; aliphatic
hydrocarbons such as hexane and heptane, esters such as
ethyl acetate and butyl acetate; amides such as N-

25 methylpyrrolidone and N,N-dimethylformamide; alcohols such
as isopropyl alcohol and butyl alcohol; ethers such as
dioxane, THF and diethyl ether; and ketones such as methyl
ethyl ketone, methyl isobutyl ketone and methyl isoamyl
ketone. The solvent may be used alone or in combination

30 thereof.

Solvents are used to obtain the desired viscosity at the

expected operating temperature for the application on the



zinc oxide, cupric acetate neta-arsenate, zinc chromate, 20 zinc dinethyl

di t hi ocarbamate, zinc ethylene bis(dithiocarbamte) and zinc diethyl

di t hi ocarwemabeesiThe preferred sparingly sol ubl e pi gnment CamPoZ09361 oxi de,
cuprous oxi de and cuprous thiocyanate. Mxtures of sparingly soluble

pi gments can be used, e.g. zinc oxide, 2%3which is nost effective at

i nduci ng the gradual dissolution of the paint, can be m xed with cuprous
oxi de, cuprous thiocyanate, zinc dinethyl or diethyl dithiocarbamte, or

zinc et hyl engnBbs-Hit hi pearbagst e) inhigd %ra%g@r@f eff-eet | ¥8a MBI | BB re
bi oci des; the nost 30 preferred iS a m xture of zinc oxide wth cuprous
oxi de or thipsefenabey WF 030628654PPG/ EROSL0IBIfe b The ofai apout 15

conposi tion n cont al n.one, ar re pignents _.th are highly i.nsolyble in
seawat er, su?%aag'ti AEOHF AT oxY e,thugeorOFerE%% o??g%?n cﬂjhiﬁﬂﬁﬁ
insol ubl e piagapnes ce® behdisedprictell t epdPapehgentedye et @hé ofort hens

total pignment conponent of the paint. H ghly insoluble pignments have the
effect of °r eRRPAILRGLLRR e?PBsitde ofhiRe hiphlmt LakhagpaiREC comgrosint ofhean

contain one @k HDLE g&ggﬁgt@iﬁg_ 10 dyes that inpart a colour to the paint,
e.g. titanium dioxide; cuprous oxide or iron oxide. The proportion of

pi gnent to polynmer is preferably such as to give a pignment volune
concentrat | g oLl s, 28 s pereetl Bt proler sbly ot Least 380 o
the critical tpegnesit Oy Untosieitdat ib@n. tRal M Se @Vt NG nvention thus
10 prepared. Examples of the additive ingredients are
dehumidifiers, and additives ordinarily employed in
coating compositions as anti-sagging agents, anti-flooding
agents, thixotropic and anti-settling agents, stabilisers
and anti-foaming agents.
15
The erosion rate of the copolymers of the invention in an
alkaline solution (such as sea water, which typically has
a pH of around 8) can be adjusted by simply varying the
content of monomer A and B. The use of co-monomer B at
20 the right dosage has no negative effect on the properties
of the final paint. A too high content of B will yield a
water-soluble resin and a too low content of B will reduce
the hydrolysis rate of the functionality of monomers of
type A to zero. The erosion rate also depends from the
25 type of comonomer A. There appears to be a direct relation
between the hydrolysis rate of the copolymers of the
invention 1in seawater and the erosion rate of self-
polishing paints prepared with the copolymers of the
invention in seawater. Thus, this invention makes it
30 possible to design tin-free self-polishing coatings over a

wide range of polishing rates.



pi gnent vol unme concentrations of up to about 50 percent, for exanple, have
been found very effective. 20 Exanples of the organic solvent include
aromat i ¢ wbhydessar bons such as xyl ene and tol uene; ali phaPCe/EPhyeh3scar bons
such as hexane and heptane, esters such as ethyl acetate and butyl

acetate; amides such as N 25 net hyl pyrroP#done and N, N-di met hyl f or mami de;

al cohol s such as isopropyl alcohol and butyl alcohol; ethers such as

di oxane, THE and di ethyl ether; and ketones such as nethyl ethyl ketone,
met hyl i sobunybikebaneignd et hds i sea hone e n y used
alone or in Qonbination9 30 thereof. Sg%ggﬁ?glg?ebﬁggd ?%ﬂ%%tg¥%ﬂih§%e
desired vi scoBVERLAPNt k&N dxpeeppdiogereatsmgin enpekatlr evaftarr,t heo that

application gpyt 3/ %ﬁ@ﬁ%% LEPQ2/ 09351 . 23 ship,hull, preferably in
the range of St%g&dp%g ér)mr e Ar:‘e 8Ea8rf?/ (S%Vf&-%chggé?hnﬁ?[‘Pepr &fdtabi y
of about 15 pdPasBin@bpiropelyiekhennairiéiseweftdhesalvedd s148e aligPeradapt ed

to the expected operati tenperature for the 5 application on the ship
hul I, tak%‘0 ng"THhtb av&acfo%ﬁt- t H&'isde¥RFedt@F 1Ay tYHRXPORIRT | e dangreeditbat s

may optional byebent ne9nhperatad doaka nglshe fAat [0gsC L {1 9N of the.present
i nvention th%s 10 prepar ed. Exanplg o?lthe %ﬁgft§€29$%%¢gdPgﬁP§r§%§s
dehumi di fi er@nlandn agbkaives watenarshyheapl syedatar) coahiing €hapesiFions

as anti-saggjng. agent s n i-iloodin agents, thixotropic and
anti-settl]i gb%% @% %?g%%PF &P¢ pﬁgatanP%-%&ﬁﬁ%ﬂf%&R#W%.can be used
on ship hulls and other structures immersed in freshwater.

10

Examples

Determination of the solids content

15 The solids content of binder solutions was determined by
weighing before and after heating a sample for 1 hour at
120°C [standard test methods 1ISO 3233/ASTM 2697/DIN
532191 . (Table, Properties, %)

20 Determination of the viscosity

The viscosity of binder solutions and of paints was
determined with a Brookfield at 25°C [ASTM test method
D2196-86]. (Table, Properties, dPa.s)

25

Determination of the molecular weight distribution of the

polymers

The molecular weight distribution was determined by gel

30 permeation chromatography (GPC) with tetrahydrofuran (THF)
as solvent and polystyrene as reference. The weight
average molecular weight (Mw) and the polydispersity (d =
Mw/Mn) are reported in the Table.



15 The erosion rate of the copolyners of the invention in an alkaline
solution (such as sea water, which typically has a pH of around 8) can be
adj ust ed W9 0giomgsby varyi ng the content of nononer A and BCTEPe2/0s61 of
co-nononmer B at 20 the right dosage has no negative effect on the
properties of the final paint. Atoo hig® content of Bwill yield a

wat er-soluble resin and a too | ow content of B wll reduce the hydrolysis
rate of the functionality of nononers of type Ato zero. The erosion rate
al so depends fromthe 25 type of conononer A There appears to be a direct
relation between the hydrolysis rate of the copolyners of the invention
in seawat er Werrﬁkinéﬁé%nogataélhﬁﬂﬁlfaI@IWEs‘tmamq sgaisAtts vortgpao £d tiiet h

t he copol yne f..the invention in seawater. Thus, this invention rmakes it
30 possible ?pggsri%gn tin-free self-polishing coatings over a w de range
of polishing rates. WO 03/018651 PCT/ EP02/09351 24 Additionally, it has
unexpect eglly b%en,found that the _invention can be applied even in neutral

wat er, so°t haFESAORs Hasi & UCds0 Ry's S¥ad uss iasy dhepedhasicn ledvea sila-
pol i shing pregpegti jnfge I ch, a e \wat river _water).
This was totally uﬁ%?pec%@edﬁgzgtaeﬁ%g%t%uhe& péjéé%%t O\té?nﬁagédé%g%i ﬁd:sln}%ve
sel f - pol i shi hgfprepend e teonlyuniarsidkal imevakder (dsuthgag4saavwaterhenlhus,
the sel f- poloishilgaq ant ifoul j nﬁg g ints of the_ inventjon can be used on
ship hulls and of h&to'st FA&t urls PEedPFI 97 eShvat BRS  "IETERRDIERORY

primer). The changes caused by water immersion are

10 reported.

Evaluation of the hydrolysability of the binders

The hydrolysability has Dbeen evaluated by dipping
15 drawdowns in an alkaline solution (NaOH, pH = 13.4) and
determining the number of minutes (induction time) before

hydrolysis could be observed.

For a more precise evaluation, binder or paint drawdowns
20 on plates were fixed on a hexagonal drum and rotated in an
alkaline solution (pH = 11.3, 12.3 or 13.3). The erosion
of the film was determined by measuring its thickness at
regular intervals. Erosion is reported as a rate expressed
in pm /hour.
25

Evaluation of the polishing of paints

The erosion rate is the average decrease in film thickness

(expressed in pm /month) per month over the whole test (1

30 month = 30 days).



Determ nation of the solids content 15 The solids content of binder

sol utions was determ ned by weighing before and after heating a sanple for
1 hour atwOob20B6pst andard test nethods | SO 3233/ ASTM 2697 PDITNPISBB3I0]
(Tabl e, Properties, % 20 Determ nation of the viscosity The viscosity of
bi nder solutions and of paints was deterg ned with a Brookfield at 25C

[ ASTM test nmethod D2196-86]. (Table, Properties, dPa.s) 25 Determ nation
of the nol ecul ar weight distribution of the polynmers The nol ecul ar wei ght
di stribution s _det erm. ned by, .gel per neat i.on_chr omat ogr aph GO, with
t et r ahydr ofuﬁﬁ%l ey Sézs?egoﬁ ﬁ%csdn?%o?r&sﬂ}rgﬁgmﬁ Sfef (‘é’legﬁc@ry eCR/e)\é% ght
average nol equlay el o LM and Lhe-polydispersh tysdd mm W M3, e
reported in the Table. WO 03/018651 PCI/ EP02/109351 25 term nati on of
adhesi on and thdtcdmesensi tiwa tyapérs hef hihedeyesl 5 padhiediiony wasist utibedeby

| uat i t he adhesi f d down, 5 it I
an cpoxy B i HEFCBLTUP aRBOL A (e Sl Bnsi ARl P LN S5 A0S Sahen

on glass, fo t a rjo foti e e riner). Th anges
caused bysmaltbeeitbqi%%iler%g:gn%glfie glolg Flénﬁg‘ra{%@d. [EE\%EFUQ?‘%(%% %farjtzﬁee)dh ((}j_trlgl i
sability of theaslandérys Tedreptead vsaltulrelly Baswheem,evaltuataed doystigppi ng

15 drawdowns in an al kaline solution (NaOH, pH = 13.4) and
temperature of 20 °C. The discs were rotated at 1000 rpm,

corresponding to about 34 km/hr (18 knots/hr) at 9 cm from

the centre.

10
The total dry film thickness was determined at 7-week
intervals, aftef allowing the paint to dry during one day.
It was measured at a number of fixed points, each located
at 9 cm from the centre of the discs.

15

Examples 1 to 4 and comparative examples A to C

The preparation of the binder is described more
particularly for the specific composition of example 1;
20 all monomer compositions are mentioned in Table 1, as well
as four properties of the binders. The other operating
conditions are identical for all examples, unless stated
otherwise. The hydrolysability of the Dbinders was
evaluated (Table 2). Finally, the binders were
25 incorporated in two paint formulations of self-polishing

antifouling paints (Table 3).

Preparation of the binder of example 1

30 310 g xylene and 20 g n-butanol were put in a 2L 4-necked
flask and kept under nitrogen. The four necks of the flask

were equipped with stirring means, a reflux cooler, a



determ ning the nunber of mnutes (induction tine) before hydrolysis could
be observed. For a nore precise evaluation, binder or paint drawdowns 20
on pl at eswass@1f6iked on a hexagonal drum and rotated i n alCTaAlPRAVI3AE
solution (pH = 11.3, 12.3 or 13.3). The erosion of the filmwas determ ned
by neasuring its thickness at regular i ft’erval s. Erosion is reported as a
rate expressed in m/hour. 25 Evaluation of the polishing of paints The
erosion rate is the average decrease in filmthickness (expressed in m
/mont h) per rhetrhomeeert o mhobepéestufd c30tpONt b= 30 days) Y0 03/(18651
PCT/ EP02/ 09351 26 Stainless steels discs, 20 cmin dianeter, were
protected WEANS £PEnaLFdtARRI OfofhEsoBOBEEEem (300 min dry film

t hi ckness). Two |l ayers of the self-polishing paint to be tested were
applied, to give a total dry filmthickness 5 between 200 and 300 m The
tests were cérpiredigutvasnprepastdnihyar eépashed nasseal §eaM@h€éinéH a
const ant tenp rature o e, discs were rotated at 1000 rp

cor respondi ng 16 *4bSut® ﬁﬁ??ﬁyil%9%%0@%?%?§r¥&a@ﬁcﬁ??ﬁéﬁﬁ tﬁ@ 8empd@ 10
The t ot al dryffmbﬁbﬁgkggness was determned at 7-week intervals, after
allowing the paint to dry during one day. It was neasured at a nunber of
fixed points; 88cH PbcHiBHL AVr9othddnem VRE, cedBr.é oblthefdimstomeks ]

= 111 g of methylmethacrylate, [ 23.2 mol% of monomers]

- 223 g of methyl acrylate [ 49.3 mol% of monomers]
100 - 50 g butyl acrylate [ 8.0 mol% of monomers]
- 19.8 g (= 2% on total monomer weight) of TBPEH (= t-

Butyl peroxy-2-ethyl hexoate, sold under the name
Trigonox™ 21S by Akzo-Nobel)
The premix was added drop by drop to the reaction vessel
15 (total time: about 3 hours) whilst maintaining the
temperature at 90°C. Thirty minutes after the end of the
addition of the premix, five post-additions of 0.2 % TBPEH
were made at intervals of 45 minutes. Some 15 minutes
after the 1last post-addition, the temperature was
20 increased up to 120°C during one hour. After cooling the
binder solution was thinned down with 75 g xylene to a

viscosity of 12.5 dPa.s.

Paint Formula-PF1l

25
A paint was prepared having the following composition (the
vol%s figures are calculated on the total solids in the dry
paint) :
- resin solution 28.60 pbw [56 vol%]
30 - cuprous oxide 36.20 pbw [22 vol%]
- zinc oxide 13.70 pbw [09 vol%]

- lron oxide 01.40 pbw [01 vol%]



Exanples 1 to 4 and conparative exanples A to C The preparation of the
bi nder is described nore particularly for the specific conposition of

exanpl e IwO 0201851

as four properties of the binders. The other operating conditions are

i denti cal

of the binders was evaluated (Table 2). Finally, the binders were 25
incorporated in two paint fornulations of self- polishing antifouling

paints (Table 2)5- Bﬁ@h@b&bl—Qﬂn%cE?Q bLE@%Eh@LEz%@EB go 310 oy xy| ene
and 20 g n- butanol were put in a 2 an 8
The Wo&pGng@k§]of the flask were equipped mnth stlrrlng nmeans,
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reflux cooler, g Wy Q3/f PCT/ EP02/ 09351 27 thernoneter for
tenperature coﬁtrol of t%%ﬁ%éécgﬁon and neans for addition of the

nononers.
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g of vinyl pyrV8itfas
met hyl met hacrykatene[ 23.2 nol % of nmononers] - %% %% nmet hyl acrylate |
49. 3 nol % of nmononers] 10 - 50 g butyl acrylate [

A préhnxomeppcepadedlvasa separate v&gsab,pﬁh.coqbQ|@%q

| Si nmet hacryl ate, (TBSIiMA),[0.9 nol % of nnnoners] -
hér(\?’ﬁ?veléa@dﬁﬁ%bf nonorr@rls]OO Powll §O08f vols]

ol % of nononer s

nononer conpositions are nentioned in PabEPL09385 wel |

for all exanples, unless stated8 otherwi se. The hydrol ysability

99

19.8 g (= 2% on total nononmer weight) of TBPEH (= t- Butyl peroxy-2-ethyl
hexoate, sol g, ngf Ege na TrigonoxTM 21S by Akzo- Nobel) The prem x was
added drop by—gfﬁp—gﬁ—g%e—gggction vessel 15 (total tinme: about 3 hours)

whi | st mai ntaining the

10

15

20

25

30

A paint was prepared having the following composition (the

vol% figures are calculated on the total solids in the dry

paint):

- resin solution - 18.90 pbw [37 vol%]
- Gum rosin 5.20 pbw [19 vol%]
- cuprous oxide 36.20 pbw [22 vol%]
- zinc oxide 13.70 pbw [09 vol%]
- iron oxide 01.40 pbw [01 vol%]
- 4,5-dichloro-2-n-octyl-4-isothiazoline-3-one 07.20

pbw [06 vol%]

(as 30 wt% solution)

- thixotropic additives 01.70 pbw (04 vol%]
- molecular sieve (additive) 01.00 pbw [02 vol%]
- xylene 15.00 pbw

Properties of the paint

The paints thus obtained have also been tested for anti-
fouling activity by applying it to a plaque over a vinyl
resins/tar anti-corrosive paint, mounting the plaque on a
panel and immersing the panel from a raft in a river
estuary off Southern Netherlands during 12 months. Each

panel also included plaques coated with a non-toxic

a



tenperature at 90C. Thirty mnutes after the end of the addition of the
prem x, five post-additions of 0.2 % TBPEH were nade at intervals of 45

m nut es. \8orma/01s51Mi nutes after the | ast post-addition, tRETIEPIPE3at ure was
20 increased up to 120C during one hour._ After cooling the binder solution
was thinned dowmn with 75 g xylene to a %/?scosity of 12.5 dPa.s. Paint
Formul a- PF1 25 A paint was prepared having the foll ow ng conposition (the
vol % figures are calculated on the total solids in the dry paint): - resin
sol ution 28.&Shiphyi [ Bfh Meth YBecil -hEaxpr DESE OXi ate 36t 0s e § @20 S8me -
zinc oxide 13.70 pbw [09 vol% - iron oxide 01.40 pbw [01 vol% WO

03/ 018651 PGEHHpEDl/ bz 1wittgin 4 weekiohl or o- 2- n- oct yl - 4- i sot hi azol'i ne- 3- one
07.20 pbw [06 vol 9% (as 30 wt % solution) - thixotropic additives 01.70 pbw
[04 vol%4 5 - nolecular sieve (additive) 01.00 pbw [02 vol% - xylene

10. 50 pbw Paimtsjmiﬁ@aIPEZwé@d Fopaamimabst guipay eh haveay oihee fodd oo ng
corrp05|t|on (th %f s are calculatedénthetotal solids. i the

dry paint %%’? %o? DG ger Pl 987501 BRVeRT R rRE nt

pbw [19 VO' %lgal slime was practlcally non-existent.

TABLE 1
10
Composition (mol %) : Properties
Ex. A B |Cl| C2 |C3 | w%|dPa.| Mw | d
(11} s (kD) [2]
A1
1 0.9 |18.6|23. (49.3 |8 56 |13 20 2.6
1
A2
2 0.9 {18.6|23. [49.3 |8 55 |15 20 2.5
2
A3
3 0.9 |18.6(23. |49.3 |8 55 |14 19 2.5
2
4 1.8 |21.5|20. (48.5 (8 55 |16 18 2.5
3
Comp. Ex[0.0 18.6[23. |50 8 55 (14 19 2.3
A 4




15 - cuprous oxide 36.20 pbw [22 vol% - zinc oxide 13.70 pbw [09 vol% -
iron oxide 01.40 pbw [01 vol% -

4, 5-di chlwo®3@isssoct yl - 4-i sot hi azol i ne-3-one 07.20 pbw [ @6TxEPV249320 (as 30
wt % sol ution) - thixotropic additives 01.70 pbw [04 vol % - nol ecul ar
sieve (additive) 01.00 pbw [02 vol% -3%ylene 15.00 pbw 25 Properties of
the paint The paints thus obtained have al so been tested for anti- fouling
activity by applylng |t to a plaque over a vinyl resins/tar anti-corrosive
pai nt, noupting—the gque—ona 3P pangl_amnd i pers{ng the pgnel froma
raft in a fiver est 'fy of f Sout hern Nethgrlands dbring] 12 nonths. Each

panel al so Hretuded oft coated T a E iC 0 651

PCT/ EP02/ 09351p - 29Eéon:9r (ﬁb(vxh:”ilch Q)Qecah% heavi | foﬁ\%}d y'ﬁ% seaweed and
some animgl life within{4 megks) No 5|gnific$nt weed of anijmal fouling
has been olBerved on| 5 tthe panel $ coafed Wi th{the paint|of tlhe invention,

and the aljgal slinme|jwas |practically non-existent. TABLE|1 10 Conposition
(mot 9% Prqgperties Ex. AB d C2|C3 wdPa. MV d 1] $1(kD}j[21 A 1 0.9

18.623. 49./[3 8 56 fz“f.%ﬁzl?o 25 [59.508 |55 [17 |21 [2.6

c

[1] solids by w% [2] Mw/Mn

Monomer Al : tri(n-butyl)silyl methacrylate
Monomer AZ : tributyltin methacrylate
5 Monomer A3 : methacrylic acid (present as the Zinc

and/or Copper carboxylate)_

Monomer B : vinyl pyrrolidone
Monomer Cl : methyl methacrylate
Monomer C2 -: methyl acrylate

10 Monomer C3 : butyl acrylate

Examples 5 to 8: post derivatisations of acid polymers

15 Ex 5 is prepared by reaction of 722 g of ex. 4 and 24 g
rosin with 9.1 g dichlorodimethylsilane in the presence of
14 g triethyl amine.The formed white salt was separated
from the resin solution after stirring for 16 hrs. The
final resin containing 1.8 mol% of a hydrolysable monomer,

20 has a viscosity of 10 dPa.s, a solids content of 53 %

and a Mw (by GPC) of 20 kD.

Ex 6 1s prepared by reaction of 742g of ex. 4 and an
additional amount of 49 g rosin with 10.5 g
25 methyltrichlorosilane in the presence of 21 g

triethylamine. The formed white salt was separated from



1 A2 2 0.9 18.623. 49.3 8 55 15 20 2.5 2 A3 3 0.9 18.623. 49.3 8 55 14
19 2.5 24 1.8 21.520. 48.58 55 16 18 2.5 3 Conmp. Ex0.0 18.6 23. 50 8
55 14 19 wo33/0r86d41 WO 03/ 018651 PCT/ EP02/ 09351 30 Al ConmpCTEPOD0GB50 31. 60
8 55 12 22 2.3 B 1 Conp. Ex3.5 4.0 25 59.5 8 55 17 21 2.6 C [1l] solids by
wo [2] Mw Mh Mononer Al tri(n-butyl)silyl methacrylate Mononer A2
tributyltin nmethacrylate 5 Mononmer A3 nethacrylic acid (present as the Zinc
and/ or Copper carboxyl ate) Mnoner B vinyl pyrrolidone Mnoner C nethyl

met hacryl at Mononer r n r I r
Exanples 5 ESEB:D% oSt 88%?@% |s§$ﬁ€%£q£ acﬁg?pgﬁgnégg %%géngglghg%gbared

by reactionrefsif?Zaphtefirgng 4 .8nthcd4 @f reodiyunelifsa®ple gonomer, has a

di chl orodi net hyl sil ane in the presence of
v1§2051ty of 23 de s, a solids content of 54 and a Mw

(by GPC) of 30 kD.

Ex 7 is prepared by reaction of 900 g of ex. 4, after
being thinned down to 50 % solids, with 3.25 g of zinc
oxide. The formed water, 0.7 g, can be removed by
distillation. The final resin containing 1.8 mol% of a
10 hydrolysable monomer, has a viscosity of 27 dPa.s and a

Q

solids content of 52 %.

Ex 8 is prepared by reaction of 900 g of ex. 4, after
being thinned down to 50 % solids, with 78 mmol copper
15 acetate and 78 mmole naphtenic acid according the
procedure given in EP-A-342 276 (Nippon Paint). The final .
resin containing 1.8 mol% of a hydrolysable monomer, has a

Q.

viscosity of 38 dPa.s and a solids content of 50 %.



14 g triethy

am ne. The fornmed white salt was separated
solution after stirring for

a hydr ol ywelBeisssnoner ,
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ex. 4 and an

methyltrichlorosilane in the presence of 21 g triethyl am ne.

addi ti onal

16 hrs.

anount of 49

The
20 has a viscosity of 10 dPa. s,
and a Mv (by GPC) of 20 kD. Ex 6 is prepared by reaction of 742g of

fromthe resin
resin containing 1.8 nol % of
a PSOIEPAF0B6Nt ent  of

final

g r¥¥sinwith 10.5 g 25
The f or ned

white salt was separated from WD 03/018651 PCT/ EP02/ 09351 31 the resin

solution after stirring for

a hydrol ysabl e nononer,
54 and a Mv Tigble Z2AEYaloati@0okibe HydExlySabiktymfépabidiebsyy reacti on of 900 g of

16 hrs.
has a viscos

The fi nal

resin containing 1.8 nol % of
ty of 23 dPa.s, a solids content of

ex. 4, after being thinned down to 50 % solids, with 3.25 g of zinc
oxi de. The formed water, 0.7 g, can be renoved by distillation. The final
resin contaifnrnggk. 8 NOI% Gf/r@ zt0 Jiydrjol ysabl e nononer, has a viscosity of
27 dPa.s angd a solids dontent of 52 % Ex 8 is prepared by reaction of 900
g of ex. 4, |after beind thidRed#down |to 50 % solids, with 78 nmol copper
15 acet at e and—F8—nroteraphtent-e—actg accordi ng the procedure given in
EP- A-342 276 (Nip&on Paijnt). The final| resin containing 1.8 nol % of a
hydr ol ysabl ¢ nonomer, has a viscosity of 38 dPa.s and a solids content of
50 % WO 034018651 PCT/HP02/09351 32
3 +
4 +
5 +
6 +
7 +
8 +
Comp. Ex. -
A
Comp. Ex. -
B
Comp. Ex. -
C
5 # + when > 2 pm/hr; - when < 2 um/month.

10



Tabl e 2: Evaluation of the hydrolysability of the binders Ex. EfR at pH
12.3% 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ Conp. Ex. - A Conp. Ex. - B
Conp. Ex.wo o®@oBe#1 + when > 2 mhr; - when < 2 mnonth. 10CWBPOBHBIB651
PCT/ EP02/ 09351 33 Table 3: Paint performance Resin exanpl e Paint Erosion
in Protection Formula seawater $ againstB fouling PF 1 or 2 after 1
season# 1 PF1 + + 1 PF2 + + 2 PFl + + 2 PF2 + + 3 PFl + +

Table 3: Paint performance

Resin example Paint Erosion in Protection
Formula seawater $ against fouling

PF 1 or 2 after 1 season#

PF1l

PF2

PF1l

PF2

PF1

PF2

PF1

PF2

PF1

PF2

PF1l

PF2

PF1l

PF2

PFl

mm\]\IO\O\LﬂU‘lanb-(,\)w[\)[\Jl—‘l—‘
T L e R T o et st T O o o I ot e

T T e o I o Tt A s ot O o A ot I o A

PF2

PF1

Comp. Ex.

PE2

Comp. Ex.

PF1

Comp. Ex.

Comp. Ex. PF2 - -

Comp. Ex. PFl - -

Ql o w| m = o»

Comp. Ex. PF2 - -

$ + when > 2 pm/month; - when < 2 um/month.

# + when the surface area of the test panel is for more

than 80 $ of the area (in particular the center area)



3PF2++ 4PFL++ 4PF2++ 5PFlL++ 5PF2++ 6PFL++ 6PF2+ +

7 PFL ++ 7PF2++ 8PF1 ++ 8 PF2 + + Conp. Ex. A PFl - - Conp. Ex. A
PF2 - - G8OW30B651 B PF1 - - Conp. Ex. B PF2 - - Conp. Ex. PCTRP12/69351 Conp
Ex. CPF2 - - $ + when > 2 mnonth; - when < 2 minonth. 5 # + when the

surface area of the test panel is for no¥de than 80 % of the area (in
particular the center area) WO 03/018651 PCT/EP02/09351 34 free from al gae
and is conpletely free fromhard fouling. The presence of a light sline

| ayer is stiggl acceptabl e; -_when_th t ; S
ei ther for er?orércgﬁa#%e 0B dvife Sﬁlﬁgﬁi’gggag!‘f %ng%og?%atar?af&n%}&g;te to
heavy sli e dryirdstbe @f Rasiamt tyideneofl dyarrd ifsowitiing gueepdrbler its
surface. The reader's attention is directed to all papers and
- when the surface area of the test panels is either for
5 more than 20 % covered with algae (and) or has a moderate
to heavy slime layer (and) or has any type of hard fouling

present on its surface.

The reader’s attention is directed to all papers and
10 documents which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this
specification, and the contents of all such papers and
documents are incorporated herein by reference.
15
All of the features disclosed in this specification
(including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or
process so disclosed, may be combined in any combination,
20 except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including
any accompanying claims, abstract and drawings), may be
25 replaced by alternative features serving the same,
equivalent or similar purpose, unless expressly stated
otherwise. Thus, unless expressly stated otherwise, each
feature disclosed is one example only of a generic series
of equivalent or similar features.
30
The invention is not restricted to the details of the
foregoing embodiment(s). The invention extends to any

novel one, or any novel combination, of the features



10 docunents which are filed concurrently with or previous to this
specification in connection with this application and which are open to
public i rspasisssl wi th this specification, and the cont emC3/EPD2/64351 such
papers and docunents are incorporated herein by reference. 15 Al of the
features disclosed in this specification35(including any acconpanyi ng
clains, abstract and drawi ngs), and/or all of the steps of any nethod or
process so di sclosed, nmay be conbined in any conbination, 20 except

conmbi nati ons | east s » of s f: and are

mutual |y exc?%%?%gég%achq?éatS?El%isc %%gé%?ﬁg?ﬁﬁg speé?q?ggilo (iﬁgyuding
any acconpanycogmehayimg abstimet abdtdeaw rgs) , drayibegs)25 oepltacedniy
alternative features serving the s , _equivalent or. simlar purpgse,

inl ess expr eRST5L sPRPed O %ot oY W QB THAEDLUATLSR" oRfr ddi y= SToA et ahy

ot herw se, egshhofiestupeodiss! asediss19884¢exanpl e only of a generic series
of equivalent or simlar features. 30 The invention is not restricted to
the detaids of the foregoing enbodinent(s). The invention extends to any
novel one, or any novel conbination, of the features WD 03/018651

PCT/ EPO2/ 09351 35 disclosed in this specification (including any

acconpanyi ng cl ai ns, abstract and drawi ngs), or to any novel one, or any
novel conbi nation, of the steps of any nethod or process so disclosed. 5



WO 03/018651 PCT/ EP02/09351 36 CLAIMS 1. Filmform ng pol ymer prepared by
polynerisation of: fromnore than O up to 4 nol % of at |east one 5

et hyl eni caiblog/owsssat ur at ed monomer unit A sel ected from t hecermpbosgssi ¢ aci d
and sulfonic acid derivatives that can yield an acid function wupon
hydrolysis in water; 10 - from5 to 45 no%b of at |east one nononer unit B
sel ected fromthe group consisting of the N-vinyl |actam nononers of
general formula CH2=CHNCO- R J , the N-vinyl am des of general formula
CH2=CH NR- CORaMishe nononers of general fornula 15

CH2=CR'"' -COOR™-N-CO- R |, the nononers of general formula

CH2=CR"' -COO-R'"-NR'-CO-R", 2- pyrrolidone-l-isoprenyl ket one, and m Xt ures
t her eof , wherein R is H.ar cted.fromth roup

consi st ng oft-al EHHEOEM4SE P IRES PRk BY' BRAvERoT SrRIPPr 88 cal s

having a maxi num .of 18rear M@t@lﬁn 0 RBp i asnyahlylddege llégls‘ﬁmorﬁaw ng
2 to 8 carbon atons, 25 - R' is selected fromthe group consisting of

al kyl, cyel oal kyl, aryethalepiga}lyand Uals@rtalrlaﬂzled ramO@a)IH@rhawUﬂﬂgta méXi mum

of 18 carbon atoms, - géle %e§(¥rom the car oxy %i%cfélde d%%éﬁyc

having from1l to 308car on ato ‘
acid derlvatlves that can yield an acid function

upon hydrolysis in water;

10 - from 5 to 45 mol% of at least one monomer unit B
selected from the group consisting of the N-vinyl
lactam monomers of general formula CH2=CH-N-CO-
R’] , the N-vinyl amides of general formula
CH2=CH-NR-CO-R”, the monomers of general formula

15 CH2=CR"”' -COO-R”"”-N-CO-R’ |, the monomers of
general formula CH2=CR”’-COO-R””-NR””’'-CO-R"”, 2-
pyrrolidone-l-isoprenyl ketone, and mixtures
thereof, wherein

- R 1is H or independently selected from the

20 group consisting of alkyl, cycloalkyl, aryl,
alkaryl, and arylalkyl radicals having a maximum
of 18 carbon atoms,

- R’ is a n-alkylidene radical having 2 to 8
carbon atoms,

25 - R” 1is selected from the group consisting of
alkyl, cycloalkyl, aryl, alkylaryl and arylalkyl
radicals having a maximum of 18 carbon atoms,

- R”’" is H or CH3,
- R”” is a n-alkylidene radical having from 1 to

30 8 carbon atoms,

- R””’ is H or R”,

and



- R" is Hor R', ' and WO 03/018651 PCT/ EP02/ 09351 37 the bal ance of
t he nononer units being nmononer units C selected fromthe group consisting
of the esweris/otd6s1 et hyl eni cal | y unsaturated carboxylic aciPd3/BEm2/w3€l- C18
al cohol s, styrene, al pha-nethyl styrene, vinyl 5 toluenes, and m xtures
thereof. 2. Filmform ng pol yner accor d??‘ng to claim1, wherein nononer
units A are selected from organosilyl ated carboxyl ate nononers of general
10 formula (1) R R/I-CHECCR4A RL COSi--08i-R2 X1)0 RS n R3 wherein
Rl, R2, R3 R4, R%hga%Q aﬂ@%p%ﬂdQﬂﬁiXmﬁﬁﬁ%§§aﬂﬁlt§5b@Yﬂéoﬁ@ﬂom@£th;ts
aIkenyI aIkynyI }oxy, aryl aral kyl or hal ogen radical optionally
substituted by aneedlecllmdefsumstheuempgpl adepéAténd Qfséfﬂécﬁéaef:?oﬁ# t he
group conpri sing Kyl ar h r g m r cam no
al kyl radicals, ?gkﬁéepéﬁﬁi‘ignt %uyrdir oé/gdgngé %(r)nngﬂg %n&lhd% Vg?%kgpcgr -

CH2- COO- ( Si R4R5Q)18n S B RRRS, \A@ere;leme? aRghaRietR¢l F§t3arra&1e,asvalmyéady
defined, R7 represents a hydrogen atom an al kyI group or - COOR9 wherein
RO represents antalkghegroapd magtures thereof

2. Film-forming polymer according to claim 1, wherein
monomer units A are selected from:

organosilylated carboxylate  monomers of general

10 formula (I)
R6
/
R7-CH=C, R \ Ri
C—O+Si—0-Si—R2
o A\ R3
5
(l) R: n
wherein

RY, R?, R{ R*, R® each independently represent

15 hydrogen, alkyl, alkenyl, alkynyl, alkyloxy, aryl,
aralkyl or halogen radical optionally substituted Dby
one or more substituents independently selected from
the group comprising alkyl, aralkyl, aryl, hydroxy,
halogen, amino or amino alkyl radicals,

20 R® represents a hydrogen atom or a methyl group or -
CH,-COO- (SiRR%0) »~SiR'R?R® wherein R', R?), R®, R', R’ are
as already defined,

R’ represents a hydrogen atom, an alkyl group or -
COOR®? wherein R’ represents an alkyl group, and

25 n represents a number of dihydrocarbylsiloxane units
from 0 to 200;

- tin esters of an ethylenically unsaturated

carboxylic acid, and mixtures thereof;



25 n represents a nunber of dihydrocarbylsiloxane units fromO to 200; -

tin esters of an ethylenically unsaturated carboxylic acid, and m xtures

t her eof ; W0038163B8651 PCT/ EP02/ 09351 38 - netal | ic carboryirate2/esbt s

esters as defined in EP- A-342 276 (N pp Paint). - metallic carboxyl ates

as defined in in EP-A-1 088 837, EP-A-0982 324 and EP- A-900809 (Kansali

Paint ). 5 - tintaniumderivatives as defined in EP-A-0 825 169 (Ef

Atochem) and in EP-A-0 825 203 (Elf Atochem - phosphorous derivatives as

described in EP - —An@tamw@hr(bﬁlﬁylétt;mcmmt.s -beémglrw afhar%éﬁ{)r}é@iierg%b]i/_
fined in WO 20010 8 0 (Yoshitom,). - carboxylic acids bloc

gﬁaternary anines%’éﬁéu@ﬁknﬁ 126C8s FBi8ERed by ami nes as defined in EP- A-0

3 Fimfor i ng polyner accordi e o aa 3. WReran T hsineRoder URds A
are preferably se@@%veﬁpfﬁoﬁﬁ8§iBQH egdeE§jaeﬁ?085ﬁlgfﬁfgﬁgggﬁg?gﬁgfrin
e e L
met hacrylic acid, (Ealfedcoabes) BuBmihCEP2R-8CBds 208 Mxlruneschigseof .

- phosphorous derivatives as described in EP - A-Q

723 967 (E1f Atochem).

- Dboron derivatives as defined in WO 200105848

10 (Yoshitomi).

- carboxylic acids blocked by quaternary amines.

- sulfonic acids blocked by amines as defined in EP-

A-0 232 006(ICI) or in WO 0077103 (Hempel’s).

- anhydrides

15 — Acid chlorides.

3. Film-forming polymer according to claim 2, wherein
the monomer units A are preferably selected from
silyl esters

20

4, Film-forming polymer according to claim 2, wherein
the ethylenically unsaturated monomer in monomer
units A 1is selected from the group consisting of
acrylic acid, methacrylic acid, maleic acid, fumaric

25 acid, and mixtures thereof.

5. Film-forming polymer according to claim 3, wherein
the monomer units A are selected from trialkylsily
monoesters, dialkylsilyl diesters, monoalkylsilyl

30 triesters, silyl tetraesters, more preferably from

trialkylsilyl monoester.



5. Filmformng polymer according to claim3, wherein the nononer units A
are selected fromtrialkylsily nonoesters, dialkylsilyl diesters,

nonoal kylwoDloglo1£861 tri esters, silyl tetraesters, nore pref ecapy2/6936m

trial kylsilyl nonoester. V\D 03/ 018651 PCT/ EP02/ 09351 39 6. Filmformng
pol ymer according to claim5, wherein n3® and the al kyl groups of the
trialkylsilyl nonoester in nononer units A are independently selected
fromthe group consisting of ClL to C8 al kyl 5 groups, preferably C3 and 4,

nore preferably #sopremhigdpdlpaby - aJcofdi@f%m Bgaﬂw WerwﬁEEQEH' ng
to claim1, wherein in nononer units B: is a n-al kyl'i dene radi cal

having 2 to 4 carth aR@nsthpr epdkabl y%rocmsborpfat oblse ahdietkylRily$

selected fromth onsi sti | k cy oalk I | kyl aryl
and aryl al kyl 3? (%%)C%aw fhé Zﬁgn%ﬁgcaié o%sat Jb%/efé g%?? %e?%k
carbon 15 atoms selnetitosd - £R6m  £8e CyBous. thb&bfthh@i R [l yweerc@cgpkding to
claim1l1, wherein in nononer units C the esters are esters of 20

et hyl eni Cal | y unsHtQtRitred BEPEBXFPLY alidds a#eh, Cét CI®%R comrbpierably
preferably with Gls{4-4leohols . Imig,1 preferably with C1-C2 al cohols. 9.

Filmform ng polymer according to claim 1, wherein 25 the ethylenically
unsat urated nononer in nononer units Cis selected fromthe group
consi sting o; : . . . D
. Film-forming polymer according to claim 1, wherein in
monomer units B:
10 - R’ is a n-alkylidene radical having 2 to 4 carbon
atoms, preferably 3 carbon atoms, and/or
- R” is selected from the group consisting of alkyl,
cycloalkyl, aryl, alkylaryl and arylalkyl radicals
having 2 to 12 carbon atoms, preferably 2 to 6 carbon
15 atoms, and/or

- R”’ 1is CH3.

8. Film-forming polymer according to claim 1, wherein in

monomer units C the esters are esters of

20 ethylenically unsaturated carboxylic acids with: Cl-

Cl0 alcohols, preferably with C1-C4 alcohols, more
preferably with C1-C2 alcohols.

9. Film-forming polymer according to claim 1, wherein

25 the ethylenically wunsaturated monomer in monomer
units C 1s selected from the group consisting of

acrylic acid, methacrylic acid, maleic acid, fumaric

acid, and mixtures thereof, preferably selected from

the group consisting of acrylic acid, methacrylic

30 acid, and mixtures thereof.

10. Film-forming polymer according to any one of claims 1

to 9, prepared by polymerisation of:



acrylic acid, nethacrylic acid, maleic acid, fumaric acid, and m xtures
thereof, preferably selected from the group consisting of acrylic acid,
met hacrylwo 0380eaci d, and mi xtures thereof. 10. Fil mfor mPAg/EPOL/§I3ET
according to any one of clains 1 to 9, 4prepared by polynerisation of: WO
03/ 018651 PCT/ EP02/09351 40 - fromnore than O up to 4 nol % of nononer
units A, and - from5 to 45 nol % preferably from7.5 to 40 nol% of
nononer units B; 5 the balance of the nononer units being at |east 49 nol %
of nonomer units-CELam wWeseotheRe Of UPmtiririfRy ol YRERORLEBRF dPRgtEoPany one
of claimse 1 to 10 in a marine paint. 10 12. Use of the filmform ng polyner
according to anya% e of clains 1 to 10 in a self-polishing paint for use
in freshwater. 15 £3omSel fropals sfulrrg gprdfextdl Ing Padmt7 contai 4D ngods,
essential conponents: - one or nore filmform ng polynmers according to any
one of claims 1 b MOROBAY Unphd Bi nore antifoulant(s). 20 14. Film

formng pol ymer agcordihng 1o &t alml o gothergits BlinfR.atRled¥t and RS
each indagpendent?kglgr%%rl%glectﬁt ée:lfn g%k;ﬁ{n ar? aryl grouplo§2a hydr ogen at om
mol% of monomer units C

11. Use of the film-forming polymer according to any one
of claims 1 to 10 in a marine paint.
10
12. Use of the film-forming polymer according to any one
of claims 1 to 10 in a self-polishing paint for use

in freshwater.

15 13. Self-polishing antifouling paint containing as
essential components:
- one or more film-forming polymers according to any
one of claims 1 to 10; and
- one or more antifoulant (s).
20
14. Film forming polymer according to claim 1 or 2 wherein
R!, R?, R?, R* and R’ each independently represent an

alkyl, an aryl group or a hydrogen atom.



