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especially for marine applications. 5 Mn-nade
structures such as boat hulls, buoys, drilling
platforns, oil production rigs, and pipes which are
imrersed in water are prone to fouling by aquatic
organi sns such as green and brown al gae, barnacl es,

ﬁgggfﬁgiﬂﬁﬁt RRMEESTIONS, CRUBRISIG, R Bl ER WirH saLT

such as concrete. This fouling is a nuisance
on boat hulls, because it increases frictional

r eﬁ’]é'i%‘?ﬁloﬂ%la‘?@s ﬂp gﬁnsg‘pgélg R%EﬁHm@@gﬁﬁ? ggplications.

onsequence belng re uce
COStS isS a nuisance on static structures such as

| egs . of drilling platforps and oil production
nq?@*? §¥rP9tU5%%ag% at Bulls PHRYS dff“"igwp@&forra?e@léproduc’uon

of S

unfgéS"?“&“Em‘% %\Yﬂ%ﬁp%'?é;ﬁv O i whterc 8 BRYRE to fouiing by aquatic

t tmgamsms gueh asagr@esemmmwma@asdoémablieegmmels iand the like.
ficult tto |nsq2ect thr@ sfru?t uBe for def ects sucF

as 4qh BEUCtUreR RIEHEPRMPNEL P BEIRIn LU M3y 2ls0 sampsisedther structural

Pi A8l Sudd as €ALIS. 'Y‘{%%ulidg @@ﬁu%&ﬂc@‘gnl l%ét hdJlls Because it

because the effective cross-sectional area I s
byin¢rigasea g friaiional tneelsctwmcpiwmge mbwmﬁhbvuhr@mgs thee water, the

| e 5REuete bovighrERed spRelft R lngretsed fef Bl 1S nuisance
t heh §i%‘tlb|s@rfﬁiéﬁlre§%dc§ rRWhB |8ds BRATMNAg ‘b'leﬁﬁﬂh%'@né B présuction rigs,
bar nacl es and al gae, generally by rel ease of

bifgeilviberause Hee WISWC@r@dhlognlﬁye%Oﬁ'FMnglt@n\uavge and currents

gn:%]d deré’ué{%ng?écgé réa\éﬁd p@d@é’f@@?ﬂ%é&gﬁ% sﬁ?%sés’s r]ﬁ thwe structure,
t Imwdoaeobndl?\nbmgaus@efdlllmgemkwl it hliffisyie tobipepedis &k dfr@cture for

resins and rosin, V|n reS|ns alr e
ség%yXﬁ@ {8SUCASAS SRS qﬁ&kmsaﬁnﬁ cOrmRieny 1618 @ meNsanse ia pipes such as

E'ﬁﬂ%gg%g iffQRSLahE Yuer %%c?&sé %@@ffg?tﬂ%”ﬁr%gg—sectlonal area is

e pignent particles ensure [eac
Raeduced by fouding, kmhhtthé@oneeqmerﬁias mhaﬂowsatesrares*édgttﬁd y
sol uble in seawat er. Rosin-based antifouling paints
have been referred to as soluble matrix or eroding

paj fat | t r W
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| dalvibiighe ssiiigroeal and oot 0F BESIhePATERIOY SUODGE2Barnacles and

algae, generally by release of a biocide for the marine organisms.

Traditionally, antifouling paints have comprised a relatively inert binder with a
biocidal pigment that is leached from the paint. Among the binders which have
been used are vinyl resins and rosin. Vinyl resins are seawater-insoluble and
paints based on them use a high pigment concentration so as to have contact
between the pigrhent particles to ensure leaching. Rosin is a hard brittle resin
that is very slightly soluble in seawater. Rosin-based antifouling paints have
been referred to as soluble matrix or eroding paints. The biocidal pigment is

- very gradually leached out of the matrix of rosin binder in use, leaving a skeletal



2 matrix of rosin, which is washed off the hull
surface to allow | eaching of the biocidal pignent
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antifouling paints in recent years have been
"sel f-polishing 5 copolyner"” pgaints based on a
pol yneric binder to which biocidal tri-organotin
noi eties are chem cally bound and from which the
bi oci dal noieties are gradually hydrol ysed by
seawater. | n such binder stens, the side groups of
| MSEK q5d10§merwhmh tis afvaaekesiy off thethullhswface &9 aéJ@@/pleeyhmg of the
r r framewor k that
%ﬁo;cﬁdnég% ﬁ‘gﬂ%e rW%@FS%‘?ggL'?‘%t er-di spersible 10
as a result. In a second step, the water-sol uble or
wat er - di spersi ble framework  at the surface of th

oMafy sugeassii aEowiIG, PN R HeaerLvears Brvakeensiral-polishing
ESBBBIXS g‘iﬁ‘ﬁs PaBedHF Y P 2mfe% KAEPLL whikH Sﬁ%cfal grﬂ)rganotm

se o tri-organotin as been pr
wondietios dsere themizally bouredk daridbrfrori Swaldhe itiat bioeidal moieties are

2 Biash il iBROVOSL By SBEnelt 1 Sob B R eyb thé & dups o a

rﬁh@éﬁsgogﬁ@rbur% 'a?é"s Ppgtines fﬁ‘éteste‘ﬁeﬁgrregéﬁoﬁ Nvith seawater the
EP- A- 6 59, EP A—20 456, EP- A-529 69 EP-A-779 304,

leymalframmrk mwmamsm@omgwam—sowe amroWater-dlspersmle

A5 g Bsror e, 18 Wrnsel S o Felef gBRelsie ramewor

sepyRd SlirfasdofReqhicaBPEl 61° thedsiibng drashBdidig ofrerrdsaézf Such paint
resin produced by the reaction of rosin and

aBypRaS @repiﬂs;zahﬁﬂéorc@fﬁraplﬁun@%ﬁ -1 484159 ne pr i mary
or secondary am ne group. EP-A-802 243 describes a
coating conposition conprising a rosin conpound, a

pAsytimer useoof #i-oigagotin daoisédry brolibited tvdirldawidep sherarid a need for
an antifoul ant. WO A-02/02698 describes an antifouling
paltatnaie antieuigosHbstaneesi habrae be wseds knaniierlingrgempositions.

PRt cﬂi%ﬁmg Sﬁ%ogrﬁét” ind"n Eh' F@[g&éjé eRbn Wdl@éi moieties are
mar i Ci roperties. er conprises
r descrilved ar ERFA-&90559, EB)A-QOA%BG‘, iEPA3H29 @9@1 EE-AGHQ’B(M- WO-

b P b, elong-o TRaBes. GRb B byt PR 5 A 250839y s

and an acid-functional filmformng polyner the acid
groups of which are bl ocked by quaternary amoni um .
gK@MGDBZEGS/C@BBBB&S PETHEPRIEOHrGf0dig @&inkr which is gradually

at e vreg E} gg%@g{:e?m A wWhich pcsomp;rlnse% f'lgn%lers tmel[%he tngm of a resin
produced by the reaction of rosin and an aliphatic polyamine containing at least
one primary or secondary amine group. EP-A-802 243 describes a coating
composition comprising a rosin compound, a polymer containing organosilyl

ester groups, and an antifoulant.

WO-A-02/02698 describes an antifouling paint which is gradually dissolved in
seawater. The paint comprises a binder and an ingredient having marine
biocide properties. The binder comprises a rosin material and an auxiliary film-
forming resin. The auxiliary film-forming resin comprises a non-hydrolysing,
water-insoluble film-forming polymer and an acid-functional film-forming

polymer the acid groups of which are blocked by quaternary ammonium groups
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species, the polyner framework that remai ns becom ng
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second step, the soluble or digpersible framework at
the surface of the 5 paint Ia)il'er on the shipis

washed out or eroded. The structure of the quaternary

anmmoni um groups or quat ernary phosphoni um groups that

are used as bl ocking groups on the acid-functional

pol ynmer influences the rate at which the tpal nt

diog stiajernasy phosabenium WRARfh INoAgdst &kl ntheghleckingagipups are

amwlﬁ% ;fg@.%m Hiof é’xcﬂag\gege |tﬂd§éé®?he9f rﬁélf?es the polymer

ups are OXi C W reasin

Srfré(?ne\ﬁdwk&hémsn@alhy biegoining solsbEnoredigsedibiain smater as a result.
m | dew proofi ng coating psiti.on descri bed

Jin & seqonbiep, GBEAﬁféU*Q'?soggﬁP&@'a’ﬁ BNEWO ﬁaetFe surface of the
S¥3 rﬁ'rébgé?%}n e % ?Mﬁ%ﬁ@roegsano“ n- based
antito rrs

I ng syst e hydrol ysabl e pol yneric
biTheestsucterecof thedquatérnzoyamreesiunagralgpsaoi qmternary phosphonium

;&%ﬁ&ongp{/%ggggﬁ n%%rtHP nlgg ég@@go% L Cacu? ?unc%onal polymer
C ORI eHCBS rthé ?‘étboﬁ \Aﬁﬁcﬂ‘ﬂ{é Snedis88IVER ok erdtRi MBhBu§h dnger-chain

conprise a (nmeth)acrylamde functionality. These
pcoju;atmrnao/ ammmaum grcmg@aen$ta1e| g slow udggradatiare gidnerpaint, these

due to the halide-anjne salt VEer

wEpwSs pimioe 405 Whheidrng B s IS i o Fistglfoe used in
t Rge %‘ﬁl@rew— rodfing t@aRad &bn@fo@ﬂm dedicAibied & YPQURCKRB72.

JP- A- 07 08 511 escr es anot her binder systemthat is

an alternative to organotin-based antifouling

IS B AL 838 e SYE BrteRr B s sB R, tp groanotin-
PWased rarmfdlﬂmbkxys@mﬁﬁoﬁ ef trmihydrolisableofolyineric blnders descrlbed
phosphoniumion is a small group, for |n ance

D OBARIBESIAIOEINe S CHRESING H UPSRPUN Ge PPy meticbackbone.

l; r
SRR U R 8By UpBurRIRSRER gt sa
senoadraers dost bompheesarwmeth)m}dtherfuaamanqi;twu'ﬁbese polymeric
as the who bi. nder

Wéra@dp%%v #PPIq o serwpter dur T dhe elifgaguine salt groups.
%hé\)’é?' Wﬁ'o}é bind8r Ratbls i URteF BBAWEINGIILIE Biotn the start,

escrl above are alternatives for tin systens,
bdhetplamtarmmtelatmeé/ atfiickljose systenms is relatively
hi gh. Consequently, WO 2005/ 075581 PCT/ EP2005/ 000224
4 there is a need for a salt group-conprising binder

PQIPLARG7 WHE2BM 11 GeséHiRisi ¥Abther binder system that is an alternative to
organotin-based antifouling systems. One of the hydrolysable polymeric binders
described comprises phosphonium salt groups bound to a polymeric backbone.
The counter-ion of the phosphonium ion is a small group, for instance a halogen
ion, the residue of formic acid, acetic acid or oxalic acid, a sulphate ion, or a
phosphoric acid ion. These polymeric binders are partially soluble in seawater
due to the small phosphonium salt groups. However, as the whole binder is to

some extent seawater-soluble from the start, the paint erodes relatively quickly.

Salt group-comprising binders as described above are alternatives for tin

systems, but the erosion rate of those systems is relatively high. Consequently,



poorly soluble in seawater fromthe start, while the
counter-ions are hydrol ysable, separable or

weohangenbl e with seawat er species, the pol yneCT/EP2005/000224
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framewor k that renmains becom n% sol ubl e or dispersible
in seawater as a result. 5 The" present invention
relates to the use of a polyner which provides a
solution to the above-nentioned

probl ens/ di sadvantages in antifouling conpositi ons to
antifouling conpositions co sing the polyner,

t eS| B &iSs f@u@qsalararmﬁrarﬁ%lsm@@gef |P@|‘V§n$roWhtqli‘e'S relatively
ti éﬁgﬁ t { S gkdP® 1 I
suc&ﬂgs sg[)ﬂjg?é h %f/sfrH@r :{PE nsg pl a\{?ﬁ %r r;[@e %Om{e?"ons are
phydralysatnte, rsgsarabledopewelsange‘ﬁb& lwﬂhﬂeea\paﬂey repeciesedhe polymer

ofad e Lregralis PreomiTe oA SRS ol sHveslar op a result

nore salts of phosphi ne- functional groups that are

bound (pendant) to the backbone of the polyner, said

15 hea@r'eselmmwesmmg reiateedorthe usecof & pelyererovtiich lpetswdelsa a solution

n id havin td C romatic

oD BPb i el hiab BTy saevaBades it SnitBhifa 6Rfhesitons, to
|GﬁﬁfoullﬁgCé‘ér‘ﬂ@ﬁsnﬂbﬁﬁcorﬁéﬂ@in ey, oﬂﬁhdﬂeénd?ocﬁpfhé%e of such
one or nore salts of am ne- functi onal groups and/ o

oAatiguling cempgasitionstfop Hiss prataetigruatmanrmade stuptires lmmersed in

CHHRE: Lt ReoBaEKIRTSSs LRGP iR o apo pies.
(+) / H( ) CCy RZX4 R wherein Y is O or NH Z

is Nor P, RL is a hydrogen atom or Cl-C4 al kyl
gri§gpRindey e@@mmtgﬁeﬁwartbgd?fe@@ntdnmn@ 8 ?()PIOI}@H%VU@OH’QBSIHQ one

g%&nso(r% gﬁvg*erqﬂhgmﬁéﬁfgggmfoq}b%ré?ﬂb%ﬁé‘er m%rr Sft%‘?lfiﬁhosphlne-

rou nore

Churctiodalgrioeps thgrtchredml.bmln(p@ndapt) tMthe’ZB@ﬁ{Idb?@S(ﬁﬂthe polymer said
PCT[ EP2005/ 000224 5 nd R4 i ndependent | resent
Sﬂ@&PH@’éﬁ'%an tgrriof g anjerigsesidye of ap 'd/h vipg afealiphatic,

abkothafi, ‘B;palkéﬂ?f BydtoBARIRYrouB dBRbPIding 8f 1638t 5, preferably at least

opt 1 onal
6 carbon atoms. Said binder polymer comprises one or more salts of amine-

functional groups and/or one or more salts of phosphine-functional groups
bound to the backbone of the polymer consisting of or comprising a group of
formula (1):

. ™ F &
—R—7Z —H X
Y \ .

R

O —20,
O—0

wherein
Y is O or NH, Zis N or P, R" is a hydrogen atom or a C4-Cs4 alkyl group,
preferably hydrogen or a C4-C; alkyl group.
R? is a Cx-Cyp divalent hydrocarbon group, preferably a C,-Cg divalent

hydrocarbon group, more preferably a C,-C4 divalent hydrocarbon group.



substituted phenyl group. X is the anionic residue of
an acid having an aliphatic, aromatic, or alkaryl 5

why@socaEsbon group conprising at | east 5, prefrecEBP3005000224
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| east 6 carbon atons. Hence, the polyner conprises a
salt of a primary and/or seconbary and/or tertiary
am ne and/or a salt of a primary and/or secondary
and/or tertiary phosphine. Such polyners are

descri bed for exanpl e in JP 63-273609. This 10

Jap se dogu scri bes th use of such

<P B2 808 o JROCRe e A PIRRA o7 OGS et g a1 alky grou.
cont lar fmers
g, G AP Ot o, ot
as wibdtiiuted pbepylegweup. 15 i nvention may conpri se the

or * ki AnR e et AR HTEANid ad Albbdid iR or alkary
O Rhydtdcatbédn @?&r&c&nﬁnﬁn% at I¢hst B, pRaeribly atYie'aét @cQFbon atoms.

NH, is Nor P, RLis a hydrogen atom or a Cl-
al kyl group, 20 preferably hydrogen or a Cl- CZ aI kyl

o @HEs s, bRnBasaSthpuSrL At 3k, A SRR Grdle Sanongary andior

pteﬂmabhvn@ drtt/6¥ disupl ehia bMdTaWGéIWBr we@uﬁdaryRanam tertiary
R4 [ ndependently represent a hydrogen atom or

phigg.oalch Robfraergnake ﬁﬁsm}qed i XAropie; @néIF@B 273609 This
y%%éﬁés%t e BH%W | PR ﬁ%o s dreaGdd Bb %Iﬁél‘gt | Bagulation

nonmer conprising a sal f7an am ne- f'u rona
gireaimentdagents Jat twa:s‘te awplers pbntanihgnat largel agioumd, of organic
sal %I s@zl t conprising as counter-ion the anionic
S.of an acid having an aliphatic, aromatic, or
V\D 2005/ 075581 PCT/ EP2005/ 000224 6 al karyl
hydr ocar bon group conprising at least 5, preferably at
| Agwocasshoripsaparing a salt group-comprising polymer as used in the present

invention may comprise the steps of:
- Reacting a long-chain acid with an amine- or phosphine-functional monomer
of formula (iI):

X
O
T,

| /

H,c—=C-—C Y R Z

wherein
Y is O or NH, Z is N or P, R' is a hydrogen atom or a C4-Cs alkyl group,
preferably hydrogen or a C4-C; alkyl group.
R? is a C,-Cq2 divalent hydrocarbon group, preferably a C,-Cg divalent
hydrocarbon group, more preferably a C2-C4 divalent hydrocarbon group.
R® and R* independently represent a hydrogen atom or a C-Cg alkyl
group, preferably methyl, or an optionally substituted phenyl group.
This reaction results in a monomer comprising a salt of an amine-functional
group and/or a salt of a phosphine-functional group, said salt comprising as
counter-ion the anionic residue of an acid having an aliphatic, aromatic, or



atons (see fornula (1) above). Quaternary anmmoni um or
guat ernary phosphoni um groups are not formed by this

WO e@sh7s81 5 - Pol ynerisation of at | east one PGPEPDN5/000224
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sal t-conprising nononer, which, nononer conprises a
salt of an am ne-functional grgup and/or a salt of a
phosphi ne-functional group according to fornula (1) as
defi ned above. An acid having an aliphatic, aronatic,
or al karyl hydrocarbon group conprising 10 5 or nore,

preferab or .nore carbon atons, can be used as

kel tydiofarton orond cenuRinibat E3Rcs, pitebl aleqst 6 carbon
For 8%aEpl(See t fPmafd d4MRbNE).2 RRHERR infoniu

sul phoni c(a_c?d, rgr actsul phatze aci d._ﬁ%rr}gfgﬁéﬂ?ry? thoeg quaternary
aci phasppehisies gBups arems formadbythis eeadiion. 6 or nore

carbon atons, even nore preferably 8 or nore carbon

atons. The acids can be branched. The acids may
COMPoIg@eti¥alidrt okSatdlctapSonsSuypabbie sakic8mpiisthg n¥nomer, which
exanple, palmtic acid, steric acid, ethyl hexanoic

aci dNoRYBEh compdisagial sakled taroaaling-Byiotianal gestipvand/oea salt of a

ror PTrE B PGR or S G BE AR 6 hRnd% B SRR Bove.

preferably up to 20 carbon atons, and nost preferably

16 carbon atons.  Optionally, the acid is an o
abnRgid havingnan afiphglisu ICMatcngr AkRh&YBreseren gpeup comprising

?g%’?%ﬁ&ﬂﬁgﬁﬁfém?m lr%%rteaqaépclll atpms SRY be used as long-chain acid in
f tr.regﬁrsﬂ-mrtibpwIdr@%ess&;l’gﬁp.oﬁo:}oe)(auplphmad fméynhbam' €arbonic acid,
aci d (zosterjc acid). The risation of the .

8IS BStin g AAHRR B0 o eieiabM P 251d Samprises 5 or more,
CRIGE! Srefita ”G”&*Z@oréaéhrﬁs‘ﬂf’%ﬁ%ﬂ r@%n“ﬁ‘nc?@ Bref@abft 8 or more

of co-nononers, optionally mXxtures o

ccanponoatanss. Foe asidensks, baduanched.cOhelaaids insay icomprise cyclic
A SO R A A BBACHRHAE U hexanol
ahiaxYdslt| andamBRIchtGodl RedigaleC Heivatipd ok Qkid preferably
amne wth an unsaturated carboxylic acid, such as
ne@mprisez upltade earberatpias.ynataeprefgiabiy upte 30 sacbar atoms, even

"By dpiGA KeAETVARE, TSP RALA 16 Rhppon aoms.
t Optivhalfy, uthat aedidc - aanasiEfuastione eompbimd iHaviPeMith biocidal
for exanple styren vinyl pyrrolidone or vi

BRSBTS 4951 BHEr DU DB Aoy Hiran-2-carboxyli
IR AHR0R) iRl R AggEaner con be

am_mni um functional nononer and_/ or a | ong- chai n,
gﬁb%f&%gﬁsa kljoa}lt %% r‘gﬁé ysaﬁ)tljc?osrﬁgﬁsﬂhg %gggr%telr,og? lofrraorgr?ixrrﬁlrr'e of salt-
comprising monomers, can be performed using a variety of co-monomers,
optionally mixtures of co-monomers. For example, addition copolymerisation
can be performed with an unsaturated monomer prepared by reacting an ester
or amide of an alkyl, alkoxyalkyl, carbocylic or heterocyclic alcohol or amine
with an unsaturated carboxylic acid, such as methyl acrylate or methacrylate,
butyl acrylate or methacrylate, isobutylacrylate or methacrylate, and isobornyl
acrylate or methacrylate. Alternatively, the unsaturated co-monomer can be a

vinylic compound, for example styrene, vinyl pyrrolidone or vinyl acetate.



nmononers and the pol ynerisation thereof are described
in WO 2004/ 018533. 5 The quaternary
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functional group of such nDnon?r is "long-chain,
acid-capped', i.e. it is neutralised by a counter ion
t hat conS|sts of the anionic residue of an acid

having an aliphatic, aromatic, or al karyl hydrocarbon
group conprising 6 or nore carbon atons. The

I h f ' .
8 e ae Bt ecal S S 2 g imen Gan e Beffnfed using 2
SRin-cHair Qéldfﬁﬁp)beanq’uétérne&?Cél’ﬂﬁﬂfn\(urﬁffdh@tioriaqfrrhbﬁéMer and/or a
phoSphine and it is quaternary anmoni um and/ or

qleageshain,y apdcsspedi grafinali bhesphasiwn-fineiaiadnneaamer. Such

RS S RSB A e P gt

I $h@ercfmar¢@ryus iaRgmoBsiun-@sdtiohano kadicss al quatemary s lmr@sphomum-
npnomers, nore preferably at least 10 nole% The
pBingtienals grewnh ofs SPPRf BICABMETpds flongerhaiisi Agid-eapadhate. it is

e liP %Eaéﬁ @glé cﬁﬁ@%rr |8hnt%afr%ﬂ§?§'fsgo rméearﬁél’ﬁfzerreQMLPé of an acid

| ess I'n case t nerisatiron I's
pl&a\ﬁngrmd aupha’gp saomatimyori alkagyl ﬂwdmmrboasgmapl cmpﬂﬂng 6 or
guat er nar nctl nal r@{]omergl th t ot al anount %x
SHINE SERAN é NG PG e YPFRRR 8 Saapf @ primary

A lﬁFr%dbrn%ﬁf %ld.‘/or‘ §elﬂér3) %%he%ﬁ@/'o?"/a AN &f a primary  and/or

preferably at 7l east 10 nol'e% and preferably less tha
4gecmidery aroier tqm‘aneplamgl"mh@md itais Glthenf%ammoﬁm and/or
present i nvention.rel at B %yﬁ%use i,n_anti f ul j

Aipro e PR dhctnah bl & SuiiirT Sen beergred o as

npf)@;ds@g{émof am ne-functional groups and/or one or
nore salts of phosphi ne-functional groups bound
(pendant) to the backbone of the polyner, said salt

o 18 ol Stich 4 Y a ARG Al FRefs, PRI Ry R pformed using

hydnessr Bomals®u palt-eapiprisingg méndrassy, n:’ﬁaré prEfeﬁ'faBIyabt yleast 10
at | east 6 carbon atons. Said binder polynmer conpris o
of@lesk. TherrolyRetisatin wﬁempeﬁﬁwe@w%leﬁﬁdhan 40 mole%

Pg,@ E@@géﬁgoﬁfﬁé@ﬁggs? unc?mgﬁﬁelrmy g‘%gég/t@oun tol?é'e]n case the

bpolyhmmnizatibn t Ise peofoymed wsing sﬁaling)mprmng rrwmmersngsawell as
group of for Ia |) as de ineg above., Pr eﬁ r)(
pBP‘?f ary §uie &S, s otal grgunjsof sa t—comp smg monomers

a uses ué‘t@ érﬁ%‘ncﬂé%pﬁonén?dggiﬁ&fé}aﬁl Is EPﬂ@as?aﬁtn%o@% more
osp I ne- ctional groups ( pendant
preferably at least 10 mole%, and preferably less than 40 mole%, more

preferably less than 30 mole%.

The present invention relates to the use in antifouling coating compositions of a
polymer comprising one or more salts of amine-functional groups and/or one or
more salts of phosphine-functional groups bound (pendant) to the backbone of
the polymer, said salt comprising as counter-ion the anionic residue of an acid
having an aliphatic, aromatic, or alkaryl hydrocarbon group comprising at least
5, preferably at least 6 carbon atoms. Said binder polymer comprises one or

more salts of amine-functional groups and/or one or more salts of phosphine-



backbone of the polyner is used that has been built of
at least 5 nole% salt- conprising nononers, cal cul ated

wonoosiesssot al anmount of nononers of which t heP@DERI085/000224
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has been built. Mire preferabI%, t he pol yner conpri ses
at least 10 nole% salt-conprising nononer buil ding
bl ocks. Preferably a polyner is used 10 that conprises
| ess than 40 nol e% sal t-conprising nonomer buil di ng
bl ocks, nore preferably less than 30 nole% Also
rred i s th use f pol I co |S|n one_or
PATTEEE e et % ReD B Ehe BF b e aShigtng of o
OGoMpTigi ﬁmpa@ﬁffofmmst il paatefistPaBéve, 15 bui | di ng
bloggg 0 mﬁlch t he totJ anount of salt-conprising
nDnoner bui | di ng bl ocks plus quaternary functiona

Y ArEray = sohel etttk e affitly 3pl9 o 4rind3LSetpa arous

4@ndﬂireﬁﬁe sronhere palef of pM&pHnr@ﬁJﬁdﬂ@ﬁal@oUpb %%Jﬁ@ (PeA@ant) to the
pgeferred s the use of mxture of }lt .
ﬁfa banegf Bigeprelymeas s @&mt@at ap bmnnl@m Lﬁf(ﬁtl leash 5 mole% salt-

I t .S 0
SEHBTRFEBhoRe baRTESed S Re bt ameynt of poiupes of which
c theppolyimey hasebemn boilte matmeﬁemtyly.aﬂmmmr @odimises at least 10

(HER e 5B Sy RERDBRE S WA MEHOHGR Jhierabl golymer is used
”’tﬁgt%‘cﬁmﬁ’f" ﬁsefe@'tﬁaﬁWﬁﬂo‘?@% %lt—hﬁﬁ?ﬁgﬁgé‘@hﬁﬁfﬁ& building blocks,

salt-conprisin opt 1 ona

qrare prel blwi&asﬂhaalwmnta%r bui | di ng bl ocks,

cal cul ated on the total anobunt of nononers of which
the polyners in the m xture have been built. Mre

PRAREp R Yed e tHE Kbe Iof acpﬁlpﬁie’i%%mpﬂtsﬂgeéﬁé oktnBRd 84ft-comprising

sal t-conprising plus quaternary functional nononer
bMANGINtRy byllcaiegsblopk%mchmnp 8 rmRteurgiag@ngyl-funstionals monomer

550 4o RTBE LD 5 M, P prsgnoapomer g

bbldckts rpﬂ).léoqa@:femarylmnﬂmf&hﬂfmﬂwr lbtﬁl%ﬁhg bRitkS@s BPle2¥t 5 mole%,
WO 2005/ 075581 PCT/ EP2005/ 000224 The present

i MASRtATEerakly taidpaste] Arealeveo afst prqf@nabhg essaihrAt0 mole%, more
C%Fg?glgquj RAS th&PBB SIS @ pol ymer conprising salts of
am ne-Tun

ctronal groups and/or salts of
phosphlne functional groups bound (pendant) to the
b bon% of . th sai d_salt conprising as

e Bt & ks Poh TS RompTs T gRA gr aRore salts

) S o P B R rction
agmps @ul dplinnadlg pahohersecoropnging ©es amaor quaternary ammonium-
and/or quaternary phosphonium-functional groups bound (pendant) to the
backbones of the polymers. Said mixture preferably comprises at least 5 mole%
salt-comprising plus (the optionally present) quaternary functional monomer
building blocks, calculated on the total amount of monomers of which the
polymers in the mixture have been built. More preferably the mixture comprises
at least 10 mole% salt-comprising plus quaternary functional monomer building
blocks. Preferably a mixture of polymers is used that comprises less than 40
mole% salt-comprising plus quaternary functional monomer building blocks,

more preferably less than 30 mole%.
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conprising a group of fornula () as defined above. 10
Preferably, the coating conposition conprises a

pol ymer conprising one or nore salts of

am ne-functional groups and/or one or nore salts of
phosphine- functional groups bound (pendant) to the

backb f th hat
Rsnehags et Sierigh s Rdptesc AP HRhGo0IiE c4ts eotapositions

p 'b@FrﬁJ’er@/ adolyras torkPrisigedaltsPorhpimihctibhs] @r%bb Nghd/or salts
conposi tion conprises a polynmer that conprises |ess

t@énph@nhbﬁ%ﬁ}ﬂ@ﬁpﬂalcm@lm%lWnﬁ)dpﬁﬂdamibulOd|thg backbone of the

§¥3}§? gt%ir S%Et %&f\ﬁﬁéxgoﬁi%ghpfegdgﬁ J%r?’iﬁ)ﬂﬁ §S|due of an acid

pqmlaymgramenphatrd Rgoatic o6r ak@ryiiyErcairbors @Rdlip Sbtrising at least
mononer buil di ng bl ocks and one_or nore quat er nary-

f endreferrly r?éd@%trﬁ S@hell AéPrps.oeRis BINORA PO Gk compsEses one or
aﬁ}g quﬁ{se(?%r y oﬁ?l% ‘8hé]%m§g§%{n@?orgﬁ+ g»h' Eﬁo% %@E of phosphine-

afuric&raaal @rm$%oqum rihef ba(atbioy\eabfIthaspolglmermgier%lstmg of or
and preferably le e% nore preferably

| &SEIRNMRAY %Sr‘ﬁ%ﬂ %fs/é ?gﬁ‘p nad aPVe&s a coati ng

conposi tion conprising a m xt ure of pol yners

conprising one or nore salts of am ne-functional

ngelfpsal@ly\,dtrm coaM@monmasitiosralcbmpmrSes a polymer comprising one or

CTRRR R P o RtRA TRLE enPrefvo o (R SaSRP! Phosphine-

Qﬂ,ﬂr{cﬁ:’rbﬁéF BQr@L*i';Slé‘P UM ThEmdst) OcBalth@rb%HiR%oﬁQ BP btﬁg Pollymer that

(pendant) to the backbone of the polyne sai d
ceappriseagptaeast éamole?/ormlewmarlsmgom@mpmaigbgmldusg (léeks, more

oBIraRRblY Bt BBt 0 iee4h: EletRtably, P GosBiBE cciRnihon copprises 2
206yhibrthat cHEpHEER Mk $RA22% mal8yPssit-e6 |rBémgt M@nomer building

coat i ng conposi tion conprises a mxture of polymers
t Rlpcks R Peafarabbsless khan 20 meles sal t - conpri si ng
pI us quaternary functional nonomer buil ding bl ocks,
nore preferably less than 30 nole% 5 In a preferred

emlmﬁpnaﬁerred tshe coatimd eompositionfcontigisied bpdlyméeheomprising one or
mer that _conprises one npre salts of
FOMR JaheaBrSInG JrBTaIes RWBingoBocks Ak ene or more quatemary-

functional monomer building blocks of which the total amount of salt-comprising
monomer building blocks plus quaternary functional monomer building blocks is
at least 5 mole%, more preferably at least 10 mole%, and preferably less than
40 mole%, more preferably less than 30 mole%

Also preferred is a coating composition comprising a mixture of polymers
comprising one or more salts of amine-functional groups and/or one or more
salts of phosphine-functional groups and optionally polymers comprising one or
more quaternary ammonium- and/or quaternary phosphonium-functional groups
bound (pendant) to the backbone of the polymer, said mixture comprising at
least 5 mole% salt-comprising plus (the optionally present) quaternary
functional monomer building blocks, more preferably at least 10 mole%.



salts of phosphine-functional groups are, on average,
of low toxicity or even non-biocidal. In that case,
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present invention should conpréfe a separate

i ngredi ent having marine biocidal 10 properties. In

anot her preferred enbodinent, the salts in the pol yner

that conprises one or nore salts of amine-functiona

groups and/or one or nore salts of phosphine-

functiqgnal ,grou rise.as count.er ion a

| RSt YA arpEcRaR: GBS, Jare of jpeymers that
t Bainpfiass. ledd Mahi f40U|de§°/oC%@ltldwn|§r€§ﬂﬁ@Splhs Ofuaternary functional
accordln to the resent invention y conprise a
samwm@gbtnlgmdbleﬁ s, inagieneefriablydess thﬁrb%@ makeBper ti es

as co-biocide. An advantage of the incorporation of a
biocide into the salt groups of the polymer is that

t Ire ar plef@sed rephisodimentetheutblintenidrisoef tee dapendshe Qiblymer that
the ion exchange rate, which is nore controllable than

aCP'é‘IPé'ﬁ@% ang: ar mrée%m%gr%e-&mqt@@abﬂrqtenSegndfnﬁ@ne or more
aa%ur o fb%lsgﬁm'e fpheﬁéﬁ%ﬁ 0¢+88 %?eCBHné\férag ot tgag,a, or even

esi se ound
f nombiadidalaln tmntociaﬂa; fn &otifoalwgpbating Imemposmon accordlng to the
aci d-functiqgnal . bi oci de ysed as counter - |oq
rrﬁfee'ﬁel” Invge i0f shopid.errgrrise ?r?@P@F%}EHPSrrﬁ J\Gé’i%wr'”e biocidal
tE h&d de is readily degradable in the marine
V|ronnent 25 The polynmer franework, i.e. the
blnder t hat dlssolves in seawater or becones

IR ARGRBORI e TSR v pl he St R Rl el Borfigises one or

C HHpE Haits BTAmiPleSLREBEH A ggréugé an@ort & e Yore®is of phosphme-
pref erably non-bi oci dal O The rate at which a cured

c baatingalpgrepas senprise a% caunter & apdngredignidraving marine biocidal

3?3@5%%?‘(,@5 qﬁr ﬁ%‘fo@%ign%}ﬁ ggg@g rc{?%%gb@/rﬁ%ggan according to the
Eﬁéﬂzmﬁaﬁ%é y om|préseR ] WétebMQﬁ'éW@eﬁt hé@mgrrﬂaﬂﬁe biocidal

| ong-chain acid resi due counter-ion

sQB%RSéFﬁS as cp-hipeidsubin mdypniage afdha iepTperatig Qfékblépld? into the
Ogaltt gFon‘asl cﬁqﬁgg) F}%ﬁ%@’@fscg?fatlhk%%a%g%fé B‘Ft'hg HLﬁﬁlffH%CIde depends

counfer-1on
cbai the mrd/e&chahgem‘ﬁté;ewhrmnwenbreandhtvollaldle nthgn a release rate

h%ﬁ%@ﬁgc ‘| Igfﬁk?grou egoﬁggéﬁ&ng'lgg Bg}icm?eused as counter-ion

Ceéﬁ‘tb%ra 'n%fhra%Pé%?n‘tﬁ&nééﬂ Sor%;)o\f}ﬁd “ék?)ldt Rey32bERd from natural
di ssolves or ero I n seawat ef can
products. For example, the acid-functional biocide used as counter-ion can be a
material derived from a marine organism. Preferably, the biocide is readily

degradable in the marine environment.

The polymer framework, i.e. the binder, that dissolves in seawater or becomes
dispersed in seawater (after or during hydrolysation, separation or exchange
with seawater species of the counter-ions) preferably is of low toxicity, most

preferably non-biocidal.

The rate at which a cured coating prepared from an antifouling coating

composition according to the current invention dissolves or erodes in seawater



adj usted. Al so the actual anount of the salt nononers
used to prepare the polyner conprising one or nore

W@ 2006873381 ani ne-f uncti onal groups and/ or one OPCT/RP1085/000224
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sal ts of phosphi ne-functi onal groups can be used to
adjust the rate at 1o which the'coating di ssolves or
erodes in seawater. Preferably, the counter-ion

groups conprise anionic residues of one or nore acids
having an aliphatic hydrocarbon group conprising 5 to

50 carbon atons, npre f er apl to 50 carbon
atBRsbe AdinstRer iy 5%@?@@@ ¢ the g@'\g:alﬁ%ana%{@ Jgidug, gounter-ion

a%@%ﬁ é%t%ﬁgarlgf\ﬁlm‘iotﬂxﬁi%h&n%%la?mé'tﬁ@dtoSZTCItgrkﬁ the released

resl rosin or ot rosi nat e erived
ngreupsal /s lonkeclaidiavyl tesidue thentepidrogiovprmayffott inetance comprise

| ReiOBar TR, SRS B DB HARY QR AU i RN Gl groups.

b'EWd hafiBigr tid hy'de;ﬁfQﬂjlédyo Bf ltRel F&)ﬁg%ﬂaﬁ"fﬁm@ C@ETd'u%' BSunter-ion
salts of “am ne-functional "groups and/or 20 salts of

plgseyps tee rabecal whith theoapatingodisgolvpemiagrnodesdntsaawater can be

CHERS. Blsct 1B afftah AR aud NiERo A SRS B o repare the

algopjmaért 6ompFiSiABidne odmofd kaky bf AxritieAadieAaldgeups and/or one or
conprising at least 5, preferably at |east 6 carbon

atrmme salty of @@psp@m@rfyn@fdﬂﬁﬁh%pu@s iwendke usedl inagjust the rate at
Eﬁ%l’\ e C8Qﬁn§g|§§%f\%ssg}l % tfs lﬁrgéjcl Jtéﬂnqgrje%??i)lg Iféjeaunter—lon

or “one or mor e sal hos ne-func

grgbolms lzottiptiseoahioaich eedidhnsee o@fortdﬂer morey eeids havmg an aliphatic
consi sting of or conprising a group of fornula (
o QW FRGABRR GeoUp REFIRSING Adp 50 GRIPNGIGES: iMeker B'ﬁi%ﬁably 6 to 50

and 4 'a?oﬁgol%‘erﬁ ﬁ@g%f@ﬂbl)ﬁ 8 b@rc‘fﬁrBSn étSﬁisnsT HeP counter-ion

r 05 nebased ant i pal nt’s. nsequent |
arweinf torl éxagnmeabé wgmprisep axithé anicnie t:eslhluq;of msnnn er other rosinate

sent ntion conprising a rosin material as 30
c%a dl%"{‘q@F?lé (optionally, rosin may al so be present

as counter-ion in the polynmer conprising salts of
am ne-functional groups and/or salts of phosphi ne-

f ukesordinglto ganetiney) epbedisnert| of thelinventitin itoe antifouling composition
CeRRisiEnd BRDsONErbvent) ool fRfrtnr dOF R etesiahaR finder materia

PGh )ém%irtlonThﬁ tHerboRnedr écﬁmloﬁélﬁg rBaiPﬂsn@'feémliWé—ﬂfrioﬁbnélOgroups and/or
t he polyner conprisin am ne-functi onal

gﬁ@ﬂﬁsOfanmSﬂhl"@thr@tl@ma' @reoBphawnds (rendeshalo ieohpekbone of the
ek 000 ACBENRERR.  Ulia Rh PECERRR, 3l an aci

reiav&iy &n allipHatig albnid'me ob alkasyl rmidaseatbprigrbuprebrriptising at least
5, preferably at least 6 carbon atoms. Said salt group-comprising binder
polymer comprises one or more salts of amine-functional groups and/or one or
more salts of phosphine-functional groups bound to the backbone of the
polymer consisting of or comprising a group of formula (1) as defined above.
Rosin is not a very good film former, and it is known to add other film-forming
resins to rosin-based antifouling paints. Consequently, an antifouling coating
composition according to the present invention comprising a rosin material as
binder material (optionally, rosin may also be present as counter-ion in the
polymer comprising salts of amine-functional groups and/or salts of phosphine-

functional groups) preferably will additionally comprise a non-hydrolysing,



According to a preferred enbodi nent of the invention,
the antifouling paint has a binder conprising a blend

w@booa/orsssi n material and an auxiliary fil mforpPECTigP2005/000224
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resin in a weight ratio of 20: to 95:5, the

auxiliary filmformng resin 10~conprising 20-100% by

wei ght of a filmformng polyner (A), which is the

salt group-conprising polyner having salts of

am ne-functional groups and/or salts of

phosphi ne-functional groups bound endant to the
baﬂ(ﬂtbbmsobfble ffibm-fpwnipgepolyaar. dT@w@ chrfﬁ?ﬂé’ﬂﬁkgb&‘éier material to

COHL, G52 RGPS SE0S 3 Yk PRnaR il S sars o

c Qiﬁ@épﬁin@g”uﬂbtldlﬁa’:lsgroﬂ;ﬁs 5anqbr@}5temaby yorss dre mzire 60ther biim-forming
atons, and 80-20% of a n@){ hydr, ol

sin
.mg@nawnféiemcemth@.stmﬂgtho thgepaipighim FRYoF g Feliable proging of the
W'”,l &H.-b%%%dbq‘q ﬁ @S bi nder materl al to a conposition

e po

conprising yimer conprising salts of
am ne-functional groups and/or salts 20 of

e e 0al O o et i i
YTl %oniﬂ%@'a”b%ﬂ@”bﬁé' roSRNfdtéifNdnd fanf Qﬁkll"aﬁysfllm-formmg

abietic aci rosin can be any of the grades soOl
coesier i a | weight ebitioabf y20:80ato 955 dse Im"yefllm-formmg resin

o CorkisiG B 1R Ay Ve gt B B b g bR AT WhickP i the sa
f %ﬁb%@%dr%ﬁid“pol?ﬁﬁr%ﬂfg g8lt2 6 BAThEfud okl gicis and/or salts

rosin or polymerisSed rosin, or a rosin netal salt such
a@f phosphing-Turajiees| wWrpupdppeundr (pendant) ota rtaee bagkione of the

54 0 2 S LR LBy am e
a HWr)d %h WIthh&,(Yéroﬁidﬂle[ br amaayldqmbo‘arbbn cgroap cdbnprising at least

vinyl al kyl ether with vinyl acetate or v

crﬁ Mﬁ@éablﬁr@té%ﬁ%ilaa@@béﬁtaéﬁ?mﬁo?wr@ro %Qj%rpfa%%an hydrolysing, water-
(ﬁg AR T f%Fm I%HFF @ one or nore alkyl
acry S

€s or whi ch preferably contain 1
to 6 car bon atoms in the al kyl group WO 2005/ 075581
P / EP2005/ 0002 4"]'&% and ma ont ai,n

KSR JPGIeSR] IVITE o af yadsied aaDIads; YASTIEl @, ; @mposition
%W%ﬁ%% B@lyﬁ@r%l}’;ﬁﬁi&@é@él&t& e%meﬁu\’tbf’dﬁal@?@&ﬁé 8nd/or salts

vi nyl ride ol ymer
al af g@hosphine-unbtorzal god yrevpreferabdy is mirarmgr&apartlcularly wood rosin

po'r@{%rlggtlvh 3)/ %\nlgrggltrﬁorg@rhcrbgl:qg?'h%%ngﬁqqsﬁeiglggfmh&éent of rosin is

Soébjeﬁmgslﬁ tring rB%ﬁ*\d@éfﬁbb aryabt tHe %ﬁ,{des d eavembridlY, preferably

that the paints of the invention have the optinmm

cdhbt aalld| am VBV (water white) rosin. The rosin materlal can alternatively be a
rosin derivative, for example a maleinised or fumarised rosin, hydrogenated
rosin, formylated rosin or polymerised rosin, or a rosin metal salt such as

calcium, magnesium, copper or zinc rosinate.

The non-hydrolysing, water-insoluble film-forming polymer (B) can for example
be a vinyl ether polymer, such as a poly(vinyl alkyl ether) or a copolymer of a
vinyl alky! ether with vinyl acetate or vinyl chloride, an acrylate ester polymer
such as a homopolymer or copolymer of one or more alkyl acrylates or

methacrylates which preferably contain 1 to 6 carbon atoms in the alkyl group



filmformng and erodi ng properties when the
non- hydrol ysi ng, water-insoluble filmform ng polyner
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the 10 weight ratio of rosin tg_total auxiliary

filmformng resinis from 25: 78, 50:50 or 55: 45 up

to 80:20. The hydrolysing or dissociating filmformng
polymer (A) preferably forns at |east 30, nost

preferably at |east 50, up to 80 or 90% by weight of

the auxiliary filmform ng resin, the non-hydrol ysing

wattrel niays epotdie a ;@ormfm@mes)stwéu Ay asglondrile Auekrens or a vinyl

TherS|n nd the,paly t

flqcrﬂt gt Rpl?{a\erre%tiqp 23 ng@&ém gg{é% 5\9 l)rﬂgllnbg%?éte vinyl chioride
Wd”dblyfrﬁéﬂsPétynﬁ@aS(B) pedrt  alferhbgvadai be sob\bb'yatmnéorpartlcularly a
exanpl’e, an aromatic_ hydrocarbon such as xyl ene

t ralgaraider havingratMgsticisies séfest sugh a @Mya@%ofag fatty acid dimer

or&',ié?E’g%?mgs%tonfﬁn@éﬁﬂg%aﬁé‘ﬁ%@ et hanol 20

ano an ester suc y acetate or
i soanyl acetate, an ether-ester such as et hoxyet hyl

acetate or nethoxypropyl et at e, eto such as
néNmnawesf@yuwhatkté@w%P?ﬁﬁ h‘vﬁnt'%g paigum,gpmbination of

a'fhl‘?ﬂ%‘n Hﬁgré?ﬁaﬁr?gfﬁgoggﬁlésaﬁlh%'tbé r?dH hyc’iroly%\’ng’i‘ water-insoluble

m Xt ure O hese sol vents.

arfilim-owning pobinmer (R)c ar gresgpnt dnt the pomeaulonnM|mferably, the
nOHOB! (A PEresTade ik oAt RSy Fesiads from 2p5. 50:60 or
e%mbeu 30%@2@“!’@ hW’roh@ln':gO%QMsM@:hig hﬁﬁ-@@mﬂﬁgt;ﬁtﬂymer (A)

total binder poly nost preferably at” | east

arpzreiﬁpabb! f@ﬂ%smt Ia,estgae st prefierabie =ileasir50, g wn&O or 90% by

s u\ﬁﬁ ghﬁ gﬁ%bﬁf %j{cx gﬁy gﬁl{lffé[ rﬁfrlg;s r%ﬁ yﬁ\@bgﬁb j‘\%/%ﬁ(ﬂ\?%ﬁé S\Qla’ter—lnsoluble

orpaymgt-yﬂ:,) @thah@t@namh[@sphat e triesters such as
tricresyl or tris(isopropyl)phenyl phosphate, or
chlorinated paraffins. WO 2005/ 075581

4 d :
TP TERRCABH3FE nadhel DG R L PR, rosin can be
grmmgsmisa gjonﬁmpn guvent whnclal gmm$ latgeaétqmarbbf tlempamt solvent, for
i oci de and/ or ment can  be m xed wt he
us@Xﬁg’nl@@nv@ht@r@ﬁﬁ%cpgb’ﬁfooéf@iﬁlSH{fht ESh Ve . to&féﬁ or trimethyl-
t ht?eﬁiég{ee%beéléo ‘é'u@ﬁ a@% bg‘t’arﬂil O ?FH rRAGRR SLES absbuﬁoxyethanol
i gnent can be art o e pignent of

pammmetﬁbwmoparhadg auoaphesmuohnaprlmﬁglr abéipthas |aoamyl acetate an
ment vol u con ntr |on of, for e

| 51
S soeusio SHe KR HagPRg et et iRy Bosfhte, a ketone
Pr QR&Y tdLSmbthyR IEbBUE/PtketBHE Bl OFRMyl isoamyl ketone, an aliphatic

hydrocarbon such as white spirit, or a mixture of two or more of these solvents.

An antifouling paint according to the present invention, either with or without
rosin, can include a non-polymeric plasticiser. Such a plasticiser can for
example be present at up to 50% by weight based on the total binder polymer,
most preferably at least 10% and up to 35% by weight based on the binder
polymer. Examples of such plasticisers are phthalate esters such as dibutyl
phthalate, butyl benzyl phthalate or dioctyl phthalate, phosphate triesters such

as tricresyl or tris(isopropyl)phenyl phosphate, or chlorinated paraffins.



can conprise a netalliferous pignent, for exanple a
metal i ferous pigment 10 having a solubility in
waeasarssl of fromO0.5 to 10 parts per m |l ion BYI/EP2005/000224

wei ght. Exanpl es of such pignments which al so behave as

aquati c bi oci des include coppéﬂ or zinc conpounds,

such as cuprous oxi de, cuprous thiocyanate, cuprous

sul phate, zinc ethylene bis(dithiocarbamate), zinc

di met hyl dithio- carbamate, zinc pyrithione, copper

pyrithione, zinc diethyl dithjocarbamate, 15 copper ]

r oén ragredisnt Mrmm%mﬂl@ﬁéabp@@m% welalyafea g)OClde for aquatic

I u Iqhdit

rOSanBE bF 8 gl o6 § AP TAEdOR A Kocit el dlgment can

babd; unixsd vitraties b(mierlusingsubpvmttmnadpbmmtﬂ@qdln@demmmes When
oxjide. M xtures of spari sol ubl.e pignents c
usté@: Inges ‘%&tah%‘f"ﬁg maﬁm%@é@%@d@opeﬁﬁ%ﬁs’d Ftwee@dha@'a be all or

0o LML U e el oyt o <

W plgmanhwoknmnejeonmmrahqnsofnfm exbifmgpde, i \etoa85%.  bi oci de

but di ssolves slightly nore rapidly in seawater.

Copper netal can be present as an aquatic bi oci de,

f opyrerafBliggreRidi falingPafhe PRSI prépéitied I€a pigment, the pigment
antifouling coating conposition can contain a
nomn@pmprlweaomtwhiecmm Migmente Soreaxanepler gametaitiferous plgment

1 0058 L ISGEIAT TS SR, ELPE A5 haBE R I oy woia

CORRAWPRS of @uER! pigMRinty lwhithidisametiass! Sdidriatic biocides include
met hyl ene bi s(thioCyanate), captan, pyridine

t r 3RSy PH ARG, COMAPQUIRAS, | smhedas SHPFAUS, GPistee §w@uasthlocyanate
4,
2. RtiebF: AiBoger Ay paarE” eROERbLIRAPAR, g dimetoyt ditio-

yclopropyla
| nearbamhate 3zmodlpyﬁtrﬂmmhemyperl\lbymhmheneilhgl dietrsd dithiocarbamate,
("Diuron"), -(thio-c anoma @?enz%thl azol 8
15 2 QOppes. f@lmﬂghpér@prgéﬁhgqha (8 iocarbamate). Other sparingly

di %5\ @%lo% bHﬁﬂftQ?ﬁv n%' ¥ 'sfdll,'r@nyqﬁ ‘seawater o¥ I()u5o’to 1\(Rd>arts per million

cyano- -brom)
ZO%YLﬂé&%mm?@WpEﬁm&Mcﬂm@QﬁAphaté deibmile, ppdrzineoxide. Mixtures of

2 ggeé]rﬁgﬁyp )§E)R|b e plngents candbeyusre%7 }6r4éxa Iat hcu%%ous oxide, cuprous

buthécy@héfE *@Jrroifﬁér%tﬁy}’lbhgeé@??ﬁﬁ(o@'é}bélﬁé mecrﬁ%% highly effective

6-tetrachl oro-14- | -sul n pyridine,
20 5 h@cldyan plgrientse tdanl Ieerrpixpdc\ytﬂn mman@?é (vv_hlctnreatnwélgffectnve as a
carbonat e.

nooneRp i HisEBGE BbRG 3 e Bty Hockeuater rGogpr,metal can be

bi ?ﬁés@ﬁt 88 ahlR uafisWidtdé ToPeARPRY infthe flakéor Pvddler form.
al - free or pigment- free antifouling coating.

Optionally, the antifouling conposition conprises one
Of THE" %tl?cﬂllﬂgfé&%hbo&%pos|t|on can contain a non-metalliferous biocide for

25 marine organisms, i.e. an ingredient having marine biocidal properties that is a
biocide but not a pigment. Examples of such compounds are tetramethyl
thiuram disulphide, methylenebbis(thiocyanate), captan, pyridine triphenylboron,
a substituted isothiazolone such as 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one,
2-methylthio-4-t.butylamino-6-cyclopropylamino-s-triazine,

30  N-3,4-dichlorophenyl-N',N'-dimethyl-urea (“Diuron”),
2-(thio-cyanomethylthio)benzothiazole, 2,4.5,6-tetrachloro-isophthalonitrile,
dichlorofluanide, tolylfluanide, 2-(p-chlorophenyl)-3-cyano-4-bromo-5-trifluoro-



bi oci des, for exanple
(9E) - 4- (6, 10-di net hyl octa-9, 11-di enyl)

wo owoansdscar boxylic 10 acid and p- (sul pho- oxyPCT/EP2005/000224
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cinnam c acid (zosteric acid). guch a (mxture of) non
metal | i ferous acid-functional b oci de(s) can be used
as the only biocide of the coating in a copper-free,
or even netal -free or pignent-free antifouling
coating. Alternatively or additionally, an

aci d-functional biocide can ncorporated into

st PR SR aBey 66 A HES T fh S1QXgRlAZInG. 4-oxide, 3-
P ook Bl SAPETAT T, g

cz(mdu&yltdmtprmmybpyndlnesl dué-méthgh24¢indethylatihylpopdiohexanol (L
bi oci

b.na%ntgef )i @q Qﬁ ool ggf?}?@aﬁ%wgt%@mﬁous biocide
g@p Olis @E’chém bi%gie 8f PlePSoANY iR'a E8hper-Pee, Froven metal-

I ne- nctl groups, a Separate ingredi
héneenfg gigmenitiiee mndifeulingeoatiagnot required. In
addition to an ingredi ent having marine biocida
properties which usually is a biocide for aquatic

OrQYHENG, He ﬁnﬁﬂoﬂﬁﬁ@tcoﬁﬁpéltmﬁ(b%ﬁnéé‘@oﬁ@ or 8or8 acid-functional
bi oci de "incorporated into the ymer, the coating

c bigrides, i fon exampie (9&)-A- (ﬁokqaélmetmdopﬁag%éﬂtd;enytbrfuran-z -carboxylic

32%@?@? pé{%&ﬁﬁoy-&xg%ﬂﬁ@'ﬂﬁyggﬂg%?ﬂgfé Hﬁsggﬁﬁt% mixture of) non-

( sobtabiféroty M—ﬂmdﬁoﬁapabbldéfé) ¢ar berBéWaS\ﬂhéleﬂy biocide of the
such as titaniumdioxide or ferric oxide or an organic

pic§RERY IisacrPRSI-freat Pae\RIY Estaidras oraigmeingiestantifiding coating.
hi ghly insoluble pignments are preferably used at |ess
than 60% by wei ght of the total pignment conponent of

t Wdtepaativie)y oB@dd/mIshaldy ;dreaahlfynd:m%biwdeﬂfe% b&0ncorporated into
2005/ 075581 PCT/ EP2005/ Q00224 16 The _coatin
cApoRPHINGR EAMPHEMG: iSGHAI P aIBeALACIRLr SEIRS: japsiéor salts of

tﬁ{h}g}%?ﬁﬁw@%ﬁc’u ‘gﬂ&g?@?nql . [ Bhek8P&hsre 95‘?“6 (;P%o%‘h &f-ions in the

ot ropes suc i ca’or bentonite
stabyrhérs eas, bé dheemainpicermdﬂe toésamracad-fl,pfmnnal bromde In cases
| am ne.

"R Enoupf ek EincEnal IOGER 3 chbpBfatd, it the polymer
f QohfMsil SN ffinclfi@eond %ou;ﬁ SRR shRs bf FHééﬁlﬂﬁ@ ‘functional

the i'nvention but are not to be construed as
i Igroes; ansenesate; ingrasienidaving kiotidall prapesiigs is ot reqUIred
(pal mtate capped nononer preparation) To obtain
N-[ 3- (di met hyl anmoni um) propyl ] met hacryl am de palnmtate
sah taddMoh3o an ingredient having marine biocidal properties, which usually is a

biocide for aquatic organisms or a pigment or a mixture thereof, or a biocide
incorporated into the polymer, the coating composition can contain (other)
pigments. For instance, pigments which are not reactive with seawater and may
be highly insoluble in seawater (solubility below 0.5 part per million by weight),
such as titanium dioxide or ferric oxide or an organic pigment such as
phthalocyanine or azo pigment. Such highly insoluble pigments are preferably
used at less than 60% by weight of the total pigment component of the paint,
most preferably less than 40%.



(di met hyl am no) propyl ] met hacryl am de was reacted with
palmtic acid in the follow ng way. 15

w030 (#8 et hyl am no) propyl ] met hacryl am de ( 20PQTI/EP2005/000224
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0. 1175 nol es) was di ssol ved iq met hanol (400 nlL) and
placed in a 1L three-necked rouﬁd bottom flask. To
this stirring solution solid palmtic acid (30.13 g,
0.1175 nol es) was added, wusing a powder funnel and
under a constant N2 purge. The reaction m xture was

stirred at roomtenperature overnight. 20 The . . )
callsuFPaiing pp@@paﬁ%scan peditienay CS@W@?%{WMBY%JW instance
p N o e o u .
D RenElhdHd], Rkchof, BEHIAR, MRS MR SR, §F bentonit
byantifomstebiisersy sedexsimpleuwteditest drealighaticf orcatoneatic dmmes such as
abpvye- de cri'g]ed experinment was perfornmed under the

y{erﬂi’éetV MP%ely 25 enployed for this reaction.
Vari ations on these reaction conditions are possible.
For exanple, alternative solvents such as ethanol,
pridisaingentiorswil p ehisidated withrieferenee to thedfollowinghexamples. These
with.xylene.c e. enpl oyed..to,vield a noner T
R nnaR & Al I BBRuhT Pk Bl Bt B Eppstrued as lmiting n
(wiryhashnéspbaicopaXhéeothe  pol ynerisation step. In
addition, the reaction can be carried out at el evated
30 tenperatures for shorter tinme periods. WO

2%@2? Aifritfe P otibmér’ ifnp (abietic

a obtain
N-Tc3 obf@inmL-f3y{ddmethylaminoniymy)dropymasthatfardigler pelntiate salt, N-[3-
salt, N[3- (D nmethylam no)propyl|nethacrylam de was . |

r ddErtayaminorperyineethasiylamidenwass acksd H@tW.lmﬁlc acid in the
NeeE B (i yl am no) propyl ] net hacryl am de (20 g,
O.@MWQ@) was dissolved in nethanol (400 nL) and

placed in a 1L three-necked round bottom flask. To

thi drri sol.ution solid abi.etic acjd 5. 54 ,

o N3 Bistaddmitybronyliihady RgTide k80deP YT pleshiyas dissolved
UnH @hethafONE0BNhLNANBYSISEed #18 TLeﬂﬁbé%ﬁkéQ rBUMd Hoftom flask. To

was stirred at roomtenperature overnight. The str
cdhisustirdng i splitibrwsslid i palmitied acid (Hhdd e, abyl 17 Estindles) was added,

A g B Pl St Y LT g e s
andireged reymlbivipsratars oveetgiwi t hout further

purification. . ] )
The colourless liquid was filtered to remove any residual particulate and the

solvent was removed under reduced pressure. The resultant viscous liquid was
analysed by '"H nmr and used without further purification.

The above-described experiment was performed under the conditions routinely
employed for this reaction. Variations on these reaction conditions are possible.
For example, alternative solvents such as ethanol, propanol, isopropanol,
butanol, or blends of these with xylene can be employed to yield a monomer
solution which can be carried forward directly (without isolation) fo the
polymerisation step. In addition, the reaction can be carried out at elevated

temperatures for shorter time periods.



15 Exanple 3 (pol yner preparation) The N-[3-(d
i met hyl ammoni um propyl ] met hacryl am de pal mtate salt

wee@sarsddl in - Exanpl e 1 was pol ynmerised with PCT/EP2005/000224
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i sobor nyl net hacryl ate (i BoMA) g 0:80) such that a 50%
solids polynmer solution was obtained. 20 A feed

sol uti on was prepared conpri sing

N-[ 3- (di met hyl anmoni um) - propyl ] met hacryl am de

pal mMmtate (50.14 g, 0.1175 noles) in (3:1)

xylene butanol (50 o), |BoNA (104 50 g, 9.47 nol es),

] Pl iR Y

P L5 S e ROy el o,

'TF{Dhﬁ@ﬂh‘yﬁimlﬁb)ﬁrb?ﬂynéﬂh@cty’(@iﬁrdeamvw meagtber withf abigtic tacid in the

a reaction vessel containing (3:1) xylene:butanol (156
g)follawigg@ayaf t er the nononer addition was conpl ete,

the tenperature was raised to 95C and a boost anount

of AMBN (0.56 g, 0.0029 nol es) was added. The reaction
\N&V»[3-(m'lmiﬁthylaadn®)pr¢|¢yl]sneihaurqtaididEenﬁlﬂ agur .1675 1 roles) was

v Slsdaiveil remtiang! Wl 5801y BERR A ErsiGsrsisd4otnd bottom
1§Ia§ReT§b@1Yse sﬂﬁﬁdgr é&ﬁg %H' éﬁéﬁc%&i ¢e% 5ardred 14ngemoles) was

he condi tions utlne enpl oyed for this Teaction,
aladdedglmsm Rapowar &mrtelh@m@l uodell ai eonstanteNp@ggs ®he reaction

sol ye solv nt bl ends co sed of comon
panurs Srasealirtect &t 0y EiteseBUE R EEMREL Ves ot her
co-nononers are, for exanple, nethyl 5 (nmeth)acryl ate,

butyl (net hzgu;r yl ate, isobutyl (neth)acrylate,
i stsostraw camuyectiquid \mgfﬁléer@d tamamwa @nyVesiguagparticulate and the

g?sg)?vgﬁﬁ\f?ﬂeﬁﬁm}eg?” rLaZetr ggﬁi@é Sd‘np-’ I{é%%{]ez r}[e%%r}\;e\ﬁgﬁlltarﬁtbaa'?ﬁ,e\ﬁscous liquid

pf\/@@@aﬁalyéecaby AHmimt and®Used twithédt farthefepunitication.
preferably 10 to 30 nol e% The viscosities of the

pol ynmer solutions are such that materials can be

f?,f g;eeg (BOIVASS T EATS tidf) solids within the range

456596 Haadr tT o, al lerlldt ive initiators such as
a, He Na{Be(lda'nthyLarmnohmm)@rcﬁpylmthaarrylatyeldeqmmltm%ﬂ prepared in

4 (coating co tip The .f teriagl
TP T NG PayEeT AR MG O TR aCH el N £2i80) such
d'tﬁQF%%g/o t&glic{sﬁﬁeéwmﬁpesruneﬁf\)&ﬁ Siathent i foul ing paints

accordin

—

A feed solution was prepared comprising N-[3-(dimethylammonium)-
propyllmethacrylamide palmitate (50.14 g, 0.1175 moles) in (3:1) xylene:butanol
(50 g), iBoMA (104.50 g, 0.47 moles), and 2,2-azobis-~(2-methylbutyronitrile)
AMBN initiator (1.13 g, 0.0059 moles, 1 mole%). This feed solution was added
dropwise over 3% h, with mechanical stirring and under an atmosphere of Ny, to
a reaction vessel containing (3:1) xylene:butanol (156 g) at 85°C. After the
monomer addition was complete, the temperature was raised to 95°C and a
boost amount of AMBN (0.56 g, 0.0029 moles) was added. The reaction was
maintained at this elevated temperature for 1 h. The polymer solution was

transferred to a storage vessel on cooling.



i nvention. Nanme Description Dy FilmVol. W % Palm
itate-ca ed Resin Resin solution 21.61 16.37 Hdro

wazevsnessBnhi bi tor 0.24 0.10 Tixogel MP(r) O ge@iDEPAYS/000224
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15

gellant 2.42 1.36 Silica- V\ackgé HDK- Thi xotrope 1. 47
1.01 N200 Xyl ene Sol vent - Hansa- Scar | et
RN-C(r) Pignment 5.10 2.27 Copper Oradi ne(r) Biocide
6.77 3.89 Zinc Oxide Pignent 6.76 11.63 Cuprous

Oxi de Bi oci de 20 25 36.73 Lutonal A25(r) Plasticiser

11.93 3.54 Vi nyl eth thyl iso-a

cShe by derrbe L PP Bk BoSGRmebETHER kT sh 0N tons, routinely
1 f

f%|n@géﬁag%ﬁ§{]éﬁ?§ nme{@% W@ﬁ Fl?ﬂoﬁgﬁgﬁéﬁée@&% @&% are possible.
wéitght salvients ar laolgbnt blendd atingpriseskof camhmmpamt solvents can be

co r-free antifouli aints accordin

RBBE 2, SRS Dt G e e AT R oprample, methy
P I e
Qflng'rt@ég@i%gﬁﬁﬁﬂ'l gﬁétma%girﬁf% ngﬂglf:})@l @‘ﬂe@ t?rﬁlatéR BbBornyl acrylate,
g@tyrane, and1othes2vingid mcanm\aetserAIH@KtheTmamtofomnoms can be

erra 203 er sant.
| ohapar® Toiele P et piin 306 2al RO AR dieeina an amount
2f B 14 UB#ole%, more preferably 10 to 30 mole%. The viscosities of the
polymer solutions are such that materials can be formulated at percentage
solids within the range 45-65%. In addition, alternative initiators such as o,o’-

azoisobutyronitrile (AIBN) can be used.

Example 4 (coating composition)

The following materials were mixed in the stated % by weight using a high-

speed disperser to form copper-containing antifouling paints according to the

invention.

Name Description Dry Film Vol. Wt %
Palmitate-capped Resin | Resin solution 21.61 16.37
Hydroquinone Inhibitor 0.24 0.10
Tixogel MP® Organoclay gellant 2.42 1.36
Silica-Wacker HDK- Thixotrope 1.47 1.01
N20®

Xylene Solvent - 3.05
Hansa-Scarlet RN-C® Pigment 5.10 2.27
Copper Omadine® Biocide 6.77 3.89
Zinc Oxide Pigment 6.76 11.63
Cuprous Oxide Biocide 20.25 36.73
Lutonal A25® Plasticiser 11.93 3.54
(polyvinyl ethyl ether)

Methyl iso-amyl ketone Solvent - 2.27




Zinc Omadi ne(r) Biocide 6.33 3.91
Pl asticiser 10.81 3.56 (polyvinyl
wdaaoanrissl di oxi de Pignment 2.77 3.84
(copper free coating conpositi g
materials were mxed in the st

Lut onal A25(r)
et hyl et her)
(Rutil e) BXERP1065/@0224
) The foll ow ng
ed % by wei ght using a

hi gh- 1o speed di sperser to form copper-free

anti-fouling paints according to the invention. Nane

Descri pti on Dry Film VoI W % Rosinate-capped Resin

SQ ut| on [ .Sql vent - 19.92

B&AER 3 1 H1 0.59

SiliC 0 ( .
S 5@{‘% @%ﬁ@@ﬁ?@a@%ﬁéoﬁﬁ% BPlcgighbysino @ igh

Bispeede dipedser9 t@2forzi rmopPer-fieePiatifoniling2 pamt%aedbrdmg to the
Zi.nc gradi ne(r) Biocide 8.14 5.82 Lutonal A25(r)

PIR&TONser 10.81 4.12 (polyvinyl ethyl ether)

Titani um di oxi de Pignent 2.77 4.45 Rutile WD

2005/ 075581 PCT/ EP2005/ 000224 20 Exanple 7
(cHppwr - free coatindPeserptient i on) The Bw|AilWVeh Wt %
nmaPelnitatecapned i xedResin sohdiost at ed % by d@Rght upi ng3&29
hi Besinspeed di sperser to form copper|-free anti-fpuling
paXpepeaccording toSolvent 5 i nventi on. Nane Descrj pti on09
Dr BeRtioheSvole W % | Rbganaday-gedipmied Resin $6Huti op 0.52
39 Siiza-¥ladk8r HDK- Thixotrope 0.68 0.52
N20®
Anti-Terra 203® Dispersant 0.76 0.46
Irgarol 1051® Biocide 12.94 4.93
Zinc Oxide Pigment 21.45 40.88
Zinc Omadine® Biocide 6.33 3.91
Lutonal A25® Plasticiser 10.81 3.56
(polyvinyl ethyl ether)
Titanium dioxide Pigment 2.77 3.84
(Rutile)

Example 6 (copper free coating composition)

The following materials were mixed in the stated % by weight using a high-

10 speed disperser to form copper-free anti-fouling paints according to the
invention.

Name Description Dry Film Vol Wt %
Rosinate-capped Resin solution 43.24 36.64
Resin
Xylene Solvent - 19.92
Bentone SD1® Organoclay gellant 1.01 0.59
Silica-Wacker HDK- Thixotrope 0.68 0.59
N20® :
Anti-Terra 203® Dispersant 0.76 0.54
Boracide P® Biocide 20.36 9.32
Zinc Oxide Pigment 12.22 26.97
Zinc Omadine® Biocide 8.14 5.82
Lutonal A25® Plasticiser 10.81 4.12
(polyvinyl ethyl ether)
Titanium dioxide Pigment 2.77 4.45
(Rutile)




Resin Xyl ene Sol vent - 13.19 Bentone SDI @ Organocl ay
gellant 0.91 0.57 Silica-Wcker HDK- Thi xotrope 0.61

wW@2F/079880(r) Gum Rosin Rosin 9.76 6.75 Anti - F€T/EP2005/000224

10

203(r) Dispersant 0.69 0.51 E:%(Smea 028(r) Biocide
22.05 15.90 Zinc Oxide Pignent¥7.35 17.01 Zinc

Omadi ne(r) Biocide 7.35 5.51 Lutonal A25(r)

Plasticiser 9.76 3.89 (polyvinyl ethyl ether)

Ti tani um di oxi de Pignent 2.50 4.21 (Rutile) Exanple 8

(zinc- and copper-free coating copposition) The

f EiXaspley’ fr%&mqraﬁreeﬁ@ﬁémﬁi%'gppﬁ cﬂé stated % by

wei ght using a high- 1o speed disperser to form zinc-
afthecfniipeing needalsi Werd imixeddn rine siatedr i hy welghhesing a high-
i nventign. Name, Description Fil. ol W._.% .
PaPAP A0 BPEIFbele AoGMn CRBSFRITEY| AU gLy, $aiy ggcording to the
Xyhimgiorol vent - 4.63 Tixogel MP(r) Organoclay

gellant 1.43 1.01 Silica-Wacker HDK- Thi xotrope 0.35

0.30 N20(r) Sea-Nine 211(r) Biocide 6.89 9.94

Pf 8agret ol A5(r) Bi gBegeriptien 5. 12 ||r dryGilmy¥ol Wt %
( BRyptieateecapPednent | Re3h ®IBBn Red 130BM 89.0But onal 31.88
APResin Pl asticiser |8.65 3.23 (polyvinyl ethyl ether)
DolXgeheé e M crodol HSeideher 36.06 40.136 extra(r) 13.19
Bentone SD1® Organoclay gellant 0.91 0.57
Silica-Wacker HDK- Thixotrope 0.61 0.57
N20®
Gum Rosin Rosin 9.76 6.75
Anti-Terra 203® Dispersant 0.69 0.51
Econea 028® Biocide 22.05 15.90
Zinc Oxide Pigment 7.35 17.01
Zinc Omadine® Biocide 7.35 5.51
Lutonal A25® Plasticiser 9.76 3.89
(polyvinyl ethyl ether)
Titanium dioxide Pigment 2.50 4.21
(Rutile)

Example 8 (zinc- and copper-free coating composition)

The following materials were mixed in the stated % by weight using a high-

speed disperser to form zinc- and copper-free antifouling paints according to the

invention.
Name Description Dry Film Vol Wt %
Palmitate-capped Resin | Resin solution 34.61 28.87
Xylene Solvent - 4.63
Tixogel MP® Organoclay gellant 1.43 1.01
Silica-Wacker HDK- Thixotrope 0.35 0.30
N20®
Sea-Nine 211® Biocide 6.89 9.94
Preventol A5® Biocide 8.69 5.12
Iron Oxide (Bayferrox Pigment 3.32 6.53
Red 130BM®)
Lutonal A25® Plasticiser 8.65 3.23
(polyvinyl ethyl ether)
Dolomite Microdol H Filler 36.06 40.36
extra®




WD 2005/ 075581 PCT/ EP2005/ 000224 21 Cains 1. Use in
an antifouling coating conposition of a polyner

W@ wp/H7H8Ng one or nore salts of am ne-functi BEEEP2005/000224

10

15

20

25

groups and/ or one or nore salt§ of 5

phosphi ne-functi onal groups bouﬁd to the backbone of
the polynmer consisting of or conprising a group of
formula: 1 ROR3 2¢c¢c+>/ Hc-) CCYRZ X R
wherein Yis O or NH Zis Nor P, Rl is a hydrogen
aQﬂnlor a Cl-C4 alkyl 10 group, preferably hydrogen
orZ8IB3 al kyl group, R2 is a C2-Cl2 dival ent

hydr ocarbon group, preferably a C2-C8 dival ent
hydrocarbon group, nore preferably a C2-C4 divalent
hyldr d4s& oan anitdeyingrReoating Fampagigpe rafenpblymerpeasprising one or

ah e om0 A 1 roup referably a
Cl-)égﬁg'l%k%aﬂér (%p,ém%’@,ngpé?%lr %lg‘gf,psa %@ﬂmqneoro%ﬁnore salts of
opt i phaspitinevfiaatiiéndl egralpndouddoud. the i sadkb®naniopnNie polymer
resi due of an _acid having an al |fphat| c, aromatic, or

al karopnsisling o 8F 6BMPYEHGR 8EHpr fdPrguUlgt | east 5 car bon

atoms; optionally,, the polyner further conprises one

or nore quaternaryR20 argoni um and/ or quaternary

phosphoni um functi gnal oups that are neytRalised by
counter-ions, said counair i ons consi st(th Ofﬂ'the (=)

anioni c residue—o€ an-Li-d-hyvimgRralZphatft, X
aromatic, or al karyl hydrocarbon group conprdi sing 6

or nore carbon atons. 25 2. Use according to™claiml1,
characterised in that the polyner, or a m xture of

the polyner with other polymers conprising one or nore

salts of q‘g}ﬂrﬁ@- functi onal groups and/or one or nore

sal ts of phesphyrmeHl tist Nofyab, ®'GYPS hyaRHedl aRf offa C4-Cy4 alkyl
nmore quaternary anmoni um and/ or one of nore quaternary
group, preferably hydrogen or a C4-C; alkyl group,
R? is a C-Cy; divalent hydrocarbon group, preferably a C,-Cg divalent
hydrocarbon group, more preferably a C,-C4 divalent hydrocarbon
group.
R® and R* independently represent a hydrogen atom or an alkyl
group, preferably a C1-Cg alkyl group, more preferably a methyl, or an
optionally substituted phenyl group,
X is the anionic residue of an acid having an aliphatic, aromatic, or
alkaryl hydrocarbon group comprising at least 5 carbon atoms;
optionally, the polymer further comprises one or more quaternary
ammonium- and/or quaternary phosphonium-functional groups that are
neutralised by counter-ions, said counter ions consisting of the anionic
residue of an acid having an aliphatic, aromatic, or alkaryl hydrocarbon

group comprising 6 or more carbon atoms.

2. Use according to claim 1, characterised in that the polymer, or a mixture of
the polymer with other polymers comprising one or more salts of amine-
functional groups and/or one or more salts of phosphine-functional groups

and/or one or more quaternary ammonium and/or one or more quaternary
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phosphoni um functi onal groups bound to the backbone of

wo b@speisgner, conprises a total amount of PCT/EP2005/000224
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sal t-conprising plus quaternar ¥gf uncti onal nonomer

bui | di ng bl ocks of 5 to 40 nol €% cal cul ated on the

total anmount of nononers of which the polynmer or the

pol ymer m xture has been built. 5 3. An antifouling

coating conposition conprising a polymer conprising

one qr, re. salts..of am ne-functional groups and/.or

one ghosBREmuryphal Bl HBGhdAR: inshbRcRoibsrhe polymer,

boundohibrisee BamtioBmarint tdFesARCYARTs] S lGuBerRbinP functi
ohip oﬁ‘g Orfgorsrbﬁil 9 QQ unctional

conprising a group of formula: 1 112c
/ H mahangr Ruilding plogksvafer 0 A0 nyole§o,ocadeulated an ithe total amount

or ef Sf i b BT ThEb QI of g pSlypits s @8een buit

C2-Cl12 dival ent hydrocarbon group, preferably a C2-C8
dival ent 15 hydrocarbon group, nore preferably a
c3. cAriantfreling roatingeepmeRsitigh sepIPriRNGAPalmer comprising one or

i nde e o 1 ; r at Kk

RS BFRAEREMRT BRERLIAN I A Hlare sats of
a metphpkphioe-fanctianat i greaipsy boulst itd uthed iukbBhe 96OURe polymer
20 X is ,t][']e ani oni c residue of an acid having an

al i plPRDFIStNG O5HREEPMPIIZNG 3PIeAPVAT TaIBL ar bon gr oup
conprising at |east 5 carbon atons; optionally, the

pol ymer further conprises one or nore quaternary

amoni um and/ qr quaternary phosphoni um functi onal

groups that are nepjralised by counter-isons, said

counter ions cpnsisiing of the anionic, residue of

an aci d having| an al Ii phatic, argmaft)cy or alkaryj,
hydrocarboA— ¢ — C — y —R—2 ~H X

4

R
wherein

YisOorNH, ZisNorP,R'is a hydrogen atom or a C4-C4 alkyl

group, preferably hydrogen or a C4-C; alkyl group, |

R? is a C-Cy; divalent hydrocarbon group, preferably a Co-Cg divalent

hydrocarbon group, more preferably a C-C4 divalent hydrocarbon

group.

R® and R* independently represent a hydrogen atom or an alkyl

'group, preferably a C1-Cg alkyl group, more preferably a methyl, or an

optionally substituted phenyl group,

X is the anionic residue of an acid having an aliphatic, aromatic, or

alkaryl hydrocarbon group comprising at least 5 carbon atoms;
optionally, the polymer further comprises one or more quaternary
ammonium- and/or quaternary phosphonium-functional groups that are
neutralised by counter-ions, said counter ions consisting of the anionic
residue of an acid having an aliphatic, aromatic, or alkaryl hydrocarbon
group comprising 6 or more carbon atoms.



group conprising 6 or nore carbon atons. WO
2005/ 075581 PCT/ EP2005/ 000224 23 4. A coating

W@ 0wp0%3i58i on according to claim 3, characteri SBAI/EP2005/000224

10

15

20

25

30

that the anionic residue conpg%ses 5 to 50 carbon
atons. 5. A coating conpositioffi“faccording to claim3
or 4, characterised in that the 5 polyner, or a

m xture of the polymer with other polyners present in
the conposition that conprise one or nore salts of

am ne-functional groups d/ or one or, nore salts
prﬂosp%pﬁahmmﬁ@mpeﬁlapn @ceawg NG fIEBIM Gngh %rraCfﬁﬂS@d R tRat the anionic

quat Sr%@i%é 4B A5 BArREatBmgTOr € quat er nary

phosphoni um™ f'uncti onal groups bound to the backbone
of the polyner, conprises a total 10 anount of

Do Bt sbe R LU SRR ) 80, BRI n that ne
tot al s APt o0k MRANEEES tHd poN?hérhvditHeoﬂH@I' YRmérs pient in the

polyner m Xture has been buil . coat i ng
conpoxinpasitiert doatdteryptise ang onem@fe ealés 173 a;nme-flnctlonal groups
characterised 15 ha coa 05|t on

ol (ol 35 opfbre Sak8t phaShRE TR aTER b Alor one or more

mat erdidternéry AarfRfnine @RERAS bhieOdr agePs dyigtettarg! Ehﬂ’sphomum-
6, characterised in that the coating conposition

a bi rideetiashgrewmboundteiee backoonss Phiheapelyingr, eargprises a total

20 f

20 St LSRN DB GBI hbher buiing
conprilstiag oR 8- tb0HGnyle ¥ @iitulatedaoh itherbril mimmeurmafymenomers of
(A), which is the-salt group-conprising pol rrer haV| ng

sal t vkieh de Relyman e the RRIYMRrgnpdurg caypbyil.

phosphi ne-functi onal groups bound to the backbone of

the polyner, said salts conprising as counter-ion the

arg.onA coafing esimpwsitioh @ucoading tbanynoneof alaiméat fiocd, characterised

?gggﬁ%g‘cﬁ@gﬁ% Lgﬁ@goné%qpar b%d)glgrgalg/uggﬂpr éel. Sél PO%II"I material as

hydr qliNgéidatatt er -i nsol uble filmform ng polyner (B).
8. A coating corrp05| tion according to claim7,

characterlsed in that the binder 30 conprises a blend

o7 T SO0, BRSPS Han S5 bRYp LR in tt e

2005/%515@%03@35&%9% AMRE4 cotdprising a blend of a rosin material and
an auxiliary film-forming resin in a weight ratio of 20:80 to 95:5, the auxiliary
film-forming resin comprising 20-100% by weight of a film-forming polymer
(A), which is the salt group-comprising polymer having salts of amine-
functional groupé and/or salts of phosphine-functional groups bound to the
backbone of the polymer, said salts comprising as counter-ion the anionic
residue of an acid having an aliphatic, aromatic, or alkaryl hydrocarbon
group comprising at least 5 carbon atoms, and 80-20% of a non-

hydrolysing, water-insoluble film-forming polymer (B).

8. A coating composition according to claim 7, characterised in that the binder
comprises a blend of the rosin material and the auxiliary film-forming resin
in a weight ratio of 55:45 to 80:20.



9. A coating conposition according to claim?7 or 8,
characterised in that the auxiliary filmform ng

WO e®s07358npri ses 30- 90% by wei ght of the fil mPOT/RPIUG5/000224
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pol ymer (A) capabl e of hydrol y?i ng or dissociating to
a polynmer soluble in sea watef 'and 70-10% by wei ght
of the non-hydrol ysing, water-insoluble 5

filmform ng polyner (B). 10. A coating conposition
according to any one of cI aims 3 to 9, characterised

' t hat t h | t
t M- Goafg BRRsion Bt qing S iy 72 Bk 8o characterisaskin that the
or a a\Ux'ﬂbé'r){ ﬁirﬁ%mﬁ’iﬁ'g%@?n cdpAdes 30-(9@% 'b?gmélgﬁpeﬁtﬂé ﬁl‘?h-formlng

according to any oné of claims 3 to 10, Characterise
i n t Ralymae (A) namblemfl hygiselyaing oor- @esw@mng:to a polymer soluble in

Phe. isseaebmae gt OhebY oo ot s nifrStkoBiG, veler-insoluble

COﬁ'pCfﬁmtfoﬂmr?ng‘/IﬂEHQ;O any one of clains 3 to 11 for
protection of man-made structures inmersed in water

such as boat hulls, buoys, drilling platforns, oil

prﬁﬁ'%%&ﬁhd Egﬁrpogﬁgnpé&%?ding to any one of claims 3 to 9, characterised

in that the non-hydrolysing, water-insoluble film-forming polymer (B) is an

acrylate ester polymer or a vinyl ether polymer.

11. A coating composition according to any one of claims 3 to 10, characterised
in that the binder includes a non-polymeric plasticiser present at up to 50%
by weight based on the total binder polymer.

12. Use of a coating composition according to any one of claims 3 to 11 for
protection of man-made structures immersed in water such as boat hulls,

buoys, drilling platforms, oil production rigs, and pipes.



