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ACI D- CAPPED QUATERNI SED POLYMER AND COMPCSI Tl ONS

wORbREM$ING SUCH POLYMER This invention rel at epef/Rp2003/007693

anti-fouling paint, especially for marine
applications. 5 Man-made structures such as boat

hul I's, buoys, drilling platforns, oil production
rigs, and pipes which are imrersed in water are prone
to fouling by aquatic organisns such as green and
brown al gae, barnacles, nussels, and the like. Such
structures are commonly of netal, but may al so
conprise other structural 1o nmaterials such as
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because the resistance of thick layers of fouling to

waves and currents 1s can cause unpredictable and
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anti-fouling paints have conprised a relatively 1ne
lfrﬂbébe%ll% the msigipoee Oﬁlt@ﬂ'érlﬂy&rhalf fosling éx mayes'ramd currents

(b PAIY PG ab %o UL EhGBAYR: BEEK RPthe hucture,

m\(\meeondlystﬂeebbee dodlingomakes ibatifficulonotingpedtstbeastructure for
64&9 g gnﬁnt concentration so as_to _have contact
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F&‘E:%llﬁl%; Wwatér meddLand blifets el ase% %Eaéfféc?lvff %Fé(ssséécgﬁﬁeyarea is

sol ubTe in seawater. RosI n- anti-fou
hrageced by fouling, with the consequence that flow rates are reduced

it is known to use anti-fouling paint, for instance as a top coat on ships’ huiis, to
inhibit the settlement and growth of marine organisms such as barnacles and
algae, generally by release of a biocide for the marine organisms.

Traditionally, anti-fouling paints have.coénprised 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 end
paints based on them use a high pigment concentration so as to have contact
between the pigment particles to ensure Ieaching..Rosin is a hard brittle resin

that is very slightly soluble in seawater. Rosin-based anti-fouling paints have
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been referred to as soluble matri x or erodi ng paints.

wohg4piegs dal pignent is very gradually Ieachﬁﬁlr,ﬁ%,,ﬁu%%

the matrix of rosin binder in use, |eaving a el et al
matrix of rosin, which beconmes washed off the hull
surface to allow | eaching of the biocidal pignent
fromdeep within the paint film 5 Many successf ul
anti-fouling paints in recent years have been
"sel f-polishing copolyner"” paints based on a
pol ynmeric binder to which biocidal tri-organotin
noi eties are chem cally bound and from which the
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GB-A-2 273 934 describes a binder systerri that is an alternative to organotin-
based anti-fouling systems. One of the hydrolysable polymeric binders
described comprises quaternary ammonium groups bound to a polymeric
backbone. Such a polymeric binder is prepared by co-polymerisation of halide-
capped quaternary ammonium monomers of which one of the R groups has a
(meth)acrylamide functionalit'y. These polymeric binders are partially soluble in
seawater due to the halide-capped quaternary ammonium Qroups. However, as
the whole binder is to some extent seawater-soluble from the start, the paint
erodes relatively quickly. -
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copol yner paints, which rel ease non-biocidal noieties

wehG40@ess i bed in EP-A-69 559, EP-A-204 456, jeRfehafonreos

693, EP-A-779 304, WO A-91/14743, WO A-91/09915,

GB- A-231 070, and JP-A-9-286933. 5 US-A-4,675, 051
describes a marine anti-fouling paint which is

gradual ly dissolved in seawater and which conprises a
binder in the formof a resin produced by the
reaction of rosin and an aliphatic polyam ne
containing at |least one prinmary or secondary am ne
group. EP-A-802 243 describes a coati ng conposi tion

%Fﬁi’ﬁd)l%h’?% %Edj %@'rﬁbrc ¥NGyhich pl?l 248 DbiBLiARN dmoieties, are

organi si I 0 este roups, oul ant
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SATUA, SIORRORRPIS, cRERS . BB B BERRL

properties. The binder conprises a rosin material and
an auleaq% film15 formng resin. The auxiliary

rdeserb %n%rm@é@eaaﬁtbﬁowm e m@lch is gradually
ac.’%rhfélj’ﬂ?f!sggb"?t%r +'{H :“ﬂ'[érﬁ %%rrﬁﬂ’ Srbr raiﬁ t form of a resin
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\bbiriprisPaVat Risirt ROfigtund! e pRRINYERE Eorfdining orgamsnlyl
framevvork that refai ns beconing sol uble or dispersib

iestergradpsrangsamaniéfenlant. 1 n a second step, the

sol ubl e or dispersible franmework at the surface of the
paint |ayer on the ship is washed out or eroded. The
WOLAL0R/@2608 Hbescripest aati-)fommopﬁuumn@icbuissgradually dissolved in

B o b 1 B 3t baving marin
s T e iy g, o
domaipg resyur Ehe auxﬂiaryzlefwédamngnr@_intdwnmmasta nde-dgdrolysing,
Rl E e bs T BTttt opolimid 1900 AR APFRURERR TR Mg forming

rh8Othe04me g V\g%rbfdﬁﬁéh ip€ Blddked vatér{aty dmrRonium groups
ebruary 2007 2004/ 018533 PCT/ EP2003/ 007693
or quaternary phosphonium groups. In a first step, the blocking groups are
hydrolysed, dissociated or exchanged with seawater species, the polymer
framework that remains becoming soluble or dispersible in seawater as a result.
In a second step, ‘the soluble or dispersible framework at the surface of the
palnt layer on the ship is washed out or eroded.
The structure of the quaternary ammonium groups or quaternary phosphonium
groups that are used as blocking groups on tﬁe acid-functional polymer
influences the rate at which the paint dissolves or erodes. Although longer-chain
quaternary ammonium groups ensure a slow degradation of the paint, these
groups are more toxic with increasing size. This toxicity is for instance used in
the mildew-proofing coating composition described in JP-A-2-120372.
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exchanged with seawat er species, the polynmer framework
that remains becom ng soluble or dispersible. in
seawater as a result, of which said blocking 5 groups
are of lowtoxicity, preferably non-biocidal. The
present invention relates to a polyner which provides
a solution to the above-nentijoned

pr obl ens/ di sadvant ages. The invention further rel ates
to the preparation of this polyner, its use in

BWrisclafBhid tHGEPRS i 'n%%ﬁ chro aa'?ﬁddécroldb Hﬂarleomprlsmg blocked

conposi t1 ons conprising t pol yner,
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@é‘éoﬁiuﬁ? solubkeoptRgersitsie! ik féééw@fertésea RESTE U WHikle Bhidoblocking
is a nmer conpri si ngﬁﬁquaternary 1s ammoni um gr oups

SFVIRY acﬁjaﬁl@wﬁamtwms Ry mendriedgal bound (pendant)

to the backbone of the polynmer, said quaternary

amoni um groups and/ or quaternary phosphoni um groups

Dénen greszmt rimventio, reilateettbea padyrdsr thxrrkpdouides aapqzletion to the

5\#0&%%&5@%{1&0&1 hes ggrt'nt%rgg;‘. ngﬁ%\ﬁrﬁ)\gﬁsr{t%h Jﬁ[tger relates fo the

kien dithial kayiver, hi!@ LSE 3 RAN-FBLIMY coPPBEIShE Jto a@n-foulmg
at east 6 carbon atons. The present 1 nvention further

rcormepasdtions gompeisings the rpqlyreglar and) teultte aseolysushaanti-fouling
= C

R o BBt R AR R o AR T P Water such

ﬁsemmtcrfullsﬁoys, Qiliing platioans ooil pfodaotiamTigs,-araf pipes.

phosphi ne-functi onal nmononmer of formula (1): 5

February 2007 WD 2004/018533 PCT/ EP20031007693 5 R O

Rte bihd&r pSlynter of e plesentirftention is a polymer comprising quaternary

ammonium groups and/or quaternary phosphonium groups bound (pendant) to
the backbone of the polymer, said quaternary ammonium groups and/or
quaternary phosphonium groups being neutralised, in other words blocked or
capped, by counter-ions. These counter-ions consist of the anionic residue of
an acid having an aliphatic, aromatic, or alkaryl hydrocarbon group comprising
at least 6 carbon atoms.

The present invention further relates to a process for preparing such a long-
chain, carboxylate-capped quaternary-functional ammonium or phosphonium
polymer, which process comprises the steps of:

- Quaternisation of an amine- or phosphine-functional monomer of formula (i):
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w&lodedn@hky! group. R2 is a C2 or a C3-Cl12 dic\éﬁéﬁﬁﬁzoosmmws
S

hydr ocar bon group, preferably a C2 or a C3-

di val ent hydrocarbon group, nore preferably a C2 or a
C3-4 dival ent hydrocarbon group. R3 and R4

i ndependently represent a Cl-C6 al kyl group,
preferably nmethyl, or an optionally substituted
phenyl group. 10 - Repl acenentg of the counter-ion of

t he, quaterni sed amoni um or phosphoni um nononer by a
car boxyl ate group derived froman acid having an

al i phatic, aromatic, or alkaryl hydrocarbon group
conprising 6 or nore carhbon atonms. This results in,a
guat erni sed nononer that Rs caPbed with a : R
counter-ion, wherein the ¢ountér-ion consists of/fhe
ani oni ¢ residue of S5 _Acid pavingyan-alf phatyc:
hydr ocar bon group conprisrng 6 or nore carbon abqns.
Pol yneri sation of at |east one type of long-chain R
IHSHemapped quaternary anmmoni um nononer and/or at

| east one type of |ong-chain acid-capped 20

quaYeds fary MHoZpisoNiarmR f Bhds ieohdrogen @tem. orradCi-Cy alkyl group,
quat erni.sat,ion of an i Re-, 0 hgsphi ne-functi ona

mon Wé?ragﬁ/ ?#ﬂ%ﬁ’%of P)%?-@%lﬁlkgl;grg)gﬁf ornmed by reacting

t heRF@Bror(d £3°0:4 Bivalemhharicartsisi glrodjﬁept@énabi a C, or a C3-Cs
preferably a carbonic acid diester with u car bon

t
at ofvalent rh)ﬁ%[f’%ﬁ"ﬁ‘@t’hﬁouﬂ- HEBIq, &1 ?feg@tqjy a 2‘%0&/ Grden glivalent
PCTﬁﬁFrﬁQQ@ Qp%rg?é 6- carbonate, ethynethyl carbonate,
y carobo at €,

di et and di propyl carbonate. Mbst
pr eR2and R4 indeperdaritiyaapresentia @78¢ ikyl graupppeferabiomethyl, or

exanpl e,. terni.satiop_ of, an am ne-functional nononer
of %PHHP@#‘& 5ubs§§ﬁg§i ngﬁy'@é?'ﬁ%ni c acid diester
results in a quaternary amoni umfunctional nononer

of . formula (tll): _ ) ]
- Replacement of the counter-ion of the quaternised ammonium or

phosphonium monomer by a carboxylate group derived from an acid having
an ‘aliphatic, aromatic, or alkaryl hydrocarbon group comprising 6 or more
carbon atoms. This results in a quaternised monomer that is capped with a
counter-ion, wherein the counter-ion consists of the anionic residue of an
acid having an aliphatic hydrocarbon group comprising 6 or more carbon
atoms.

- Polymerisation of at least one type of Io_ng—.ch;ain acid-capped quaternary
ammonium monomer and/or at least one type of long-chain acid-capped
quaternary phosphonium-functionat monomer.

The quaternisation of an amine- or phosphine-functional monomer of formula (1)
can be performed by reacting the monomer (i) with a carbonic acid diester,
preferably a carbonic acid diester with up to 6 carbon atoms such as dimethyl
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RO3 R Il (+) / 52 HCCC- YR-NR X R wherej
Y, R, R2, R3, and R4 are as specified above, R5 isb':februaryzﬂw

W_@Izmﬁ%lgg;;gyl group, 1o preferably RS is nethypergpshosfoorses

is an anionic residue of the carbonic acid diester.
The reaction conditions can be as described in.

EP- A-291 074 for the quaternisation of a tertiary
am ne R'RYR=N wherein R', RY, and RZ represent

hydr ocar bon resi dues. For instance, the

am ne-functional nonomer of fgrnula (1) and the
carbonic acid diester can be used in a nol ratio of
from0.2 to 5. 15 Nornmally, the reaction can take

PoRRRA PERIAASBoRT W5 Rcloodglt, 45 Bl Sarbonate

st peefetriedns agepetidrousing dahethyt eanbenateur e of from
115C to 135C in the presence of an al cohol,
preferably nethanol, under an increased pressure of

P UixaPlblBS iqubafirkidalish dffad aineHantSorfal 8tn$ﬁ§m8?‘2cﬂ’ef%9mula (1)

The replacenent of the carbonate counter-ion of t ]
¢iginde AngarpoRiveeidi diester desulisr inaey quatRIpAYN RNMARIHGRINCtional

g?ﬂ, sing an acid having an aliphatic,
on?gﬁ?rg&féﬁhgﬁg(gﬁyl hydr ocar bon group conprising 6 or

nore carbon atons. For exanple, the acid nay be a
carbonic acid, a sul phonic acid, or a 25 sul phate

acid. Preferably, the acid conprises 6 or znore carbon
atons, nore preferably 8 or nore carbop Ritons. The
acid preferably|conpfjses up to 50 F+kF€bruagy 2047 WO
2004/ 015533 (=i ER20 LOQ?‘B%——?ReafNoga‘t&Ts, &ven
nmore preferably up to 30 carbon atons, and nost
preferred up to 20 carbon atons. The poI'%/rreri sation
of the | ong-chain, acid-capped quaternary anmoni um or

RGNS OR - Fer RATY S SR RhOtRe e /8 actir-fs alkt group,
RA&FEPIRE R® 18 hitdhyA, ¥Rd X8k ¥anCniéiic TE¥IAE bF the carbonic acid diester.
The reaétion conditions can be as described in. EP-A-291 074 for the
quaternisation of a te'rtiary' amine R*'RYR®N wherein R*, RY, and R® represent
hydrocarbon residues. For instance, the amine-functional monomer of formula
(1) and the carbonic acid diester can be used in a mol ratio of from 0.2 to 5.
Normally, the reaction c¢an take place in the presence or absence of a solvent,
at a reaction temperature of from 20°C to 200°C.

'Preferably, the reaction is performed at a temperature of from 115°C to 135°C
in the presence of an alcohol, preferably methanol, under an increased
pressure of about 90 psi t0100 psi (8.1 10° Pa to 6.8 10° Pa).

The replacemenf of the carbonate counter-ion of the quaternary ammonium or
quaternary phosphonium monomer can be performed using an acid having an
aliphatic, aromatic, or alkaryl hydrocarbon group comprising 6 or more carbon
atoms. For example, the acid may be a carbonic acid, a sulphonic acid, or a
sulphate acid. Preferably, the acid comprises 6 or more carbon atoms, more
preferably 8 or more carbon atoms. The acid preferably comprises up to 50
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optionally m xtures of co-nononers. For exanple,
addi tion co-polynerisation can be perforned with a

am de of an al kyl, al koxyal kyl, carbocylic or

het erocyclic al cohol or anine 10 with an unsaturat ed
carboxylic acid, such as nethyl acrylate or

nmet hacryl ate, butyl acrylate or nethacryl ate,

i sobutyl acryl ate or nethacrylate, and i sobornyl
acrylate or nethacrylate. Alternatively, the

unsat urated co-nononer can be a vinylic conpound, for
exanpl e styrene, vinyl pyrrolidone or vinyl acetate.

dqé}?afbﬂ]ls}’ 'Slen TR F}hr%'fé}ﬁbﬂ‘{ﬁat t%rWEHrb%ﬁ]H\??@%%Q& A& preferred

or quaternary i'um groups
amjmié}earbna alemsved from aci ds having an aliphatic,
aromatic, or al karyl hydrocarbon group conprising 6 or
nore carbon atons can be prepared by pol ynerisation

athe?bolyRtHsa@BE dfVtRe 18hg!chBEY, Wit-Bappas 'q@at‘é%ﬁaﬁydammomum- or
guat ernary-functi onal nbnoner as descri bed above.

Auaternaty phpsphariumtfupglionsd rperepaesH T Be BUXtUE offquaternary-
r S /
REhtER, SOBARBAE et A AAOARTRERA e 94" of 18, fonomers
ajp'uph_ally enixtuses matdoernonorkr;ard( ol e*atﬂprlﬁac additiorg coypplymerisation
CO ri re carpo tons e r
CRnei PeROFTRd Wi St pas el ted rPRGraR BReRATEY by fgRcting an ester

#
%?@’r"?a?g aﬁ %g?hon |di21éu€¥ oups dg% gj’r%’étércﬁ:gg!;cgg Icog r? Ie or amine

ofith Be ynsiajurate saﬁb@xuhtataeldn auyh mm&lhuhayrﬂa@oantetbacrylate

BB el BP FRHBREM R s BBE AR, B HMiBb e ging jppborny

ATryiaieCor ﬂﬁaﬂﬁhtﬂxraie amt@maﬂvwvwemmm&altéﬂl @bironomer can be a
aronati c, al karyl hydrocarbon groulo conprising 6 or

MIYAIC compsnings farexampie stysene. vinyl Pyriglidena prynyl acetate.
conpositions. 5 February 2007 WO 2004/018533
PCT/ EP2003/ 007693 8 The present invention further

reeatpedyrher aomprising | quatemary mgnmuiwai groups andfor quaternary
bSI n an ing Edl £ent havi n?q ne ai grci dal . ) _
Brarerit Biguad o BRYiRg, colBRRINS: HeTEg: SoRA geids having an

HipRAii! rBrgfr@ﬂHiBS o BIKaPyl Iﬂ}éi?éﬁrﬁér‘i )gr@E}.?%BmmisH'@ 8 d'ERScarbon
bound to backbone of the pol ymer, said quaternary

OB ¢AN bgrm@pgr@h by crolynarisatioar of ghisash emeutvpgr @‘ub@g-cham
R Eapiil BTy RnEBHY fionomer as described above. Attematively,
it can be prepared by reaction of a polymer containing quaternary ammonium
groups and/or quaternary phosphonium groups with an acid having an aliphatic,
aromatic, or alkaryl hydrocarbon group comprising 6 or more carbon atoms.

The present invenfion further relates to the use of a polymer comprising
guaternary ammonium groups and/orﬁuaternary phosphonium groups bound to
the backbone of the polymer, said quaternary ammonium groups and/or
guaternary phosphonium groups being neutralised by counter-ions, wherein the
counter-ions consist of the anionic residue of an acid having an aliphatic,
aromatic, or alkaryl hydrocarbon group comprising 6 or more carbon atoms in

anti-fouling coating compositions.

R February 2007
wonsslHgased nmononer prepared by reacting an epEPEP2085/007693
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ions, wherein the counter-ions consist of the ani onﬁ‘?ebruaryZODT

residue of an acid having an aliphatic, aronatic,

wéll@lgsshydr ocar bon group conprising 6 or rmrpCT,ﬁﬁjOQQﬁb%”

atons. 10 The rate at which the paint according to the
current invention dissolves or erodes in seawater can
be adjusted by the structure of the bl ocking groups,
substantially without problens related to the toxicity
of the released groups. Preferably, the bl ocking
groups conprise anionic residyes of one or nore acids
1s having an aliphatic hydrocarbon group conprising 6
to 50 carbon atonms, nore preferably 6 to 20 carbon
atons. According to another enbodi nent of the
invention, the paint conprises a rosin material in
adai tgresentoinveationgfusitieenteldtesi ttg amiriontindi csatihe compositions

o ersfu%ae}ngfr%gtegﬁaffha B TR Al AEPRAI S, Polymer
e e A e Ll Ogi%%p%n%erorqaa&@fmw phosphonium

phosphonl um groups bei ng neutralised counter-ions
@raeps thiowgdoto the b@nklwr-e; of rthei polymer, aaidaquateanngmmomum

s Bl CogERBRL bheBhorMlaf i3 B4 BEHERRIBE B counter

Ve, wiesrdinf thenedunterionsastmsist of sh&anivhid peskdise of Baracid having
filmformng resins to rosin-based anti-fouling,
Q'Ehaf@@rﬁémﬁ’éﬁt |GF, a'&ﬁryirﬁﬁ drearbPR o9rouR: FergPrsing 6 or more
hidn@ according to the present invention
conprising a rosin material preferably additionally
conpri ses a non-hydrol ysi ng, vvat er-| nsol uble film 30

"R BT 1nd Haufo bbb e The MGg/eRt i dRteR idbotves or
%?QdéthﬁagwEfé’F/ &W%%&IQQ@Q%@ th@%ﬂﬂ@tiure of the blocking groups,

quat ernary-functi onal poly and optionally one or

rﬁbllbét&tﬁltlﬁﬁY vfithomt W@b*ﬁﬂﬁig reletgdn@ thaqm@wc ek the geleased groups
b

SERIELN) e B8R by bAgEh B g, or more acis

|hwtr@anrahphatm hgdmveaibon group adotiaprising Betot 5E& satbam slears, more

Iea dI orEthe g ai nt

pre erab y 6 to 20 carbon atoms.

According to another embodiment of the invention, the paint comprises a rosin
material in addition to the ingredient having marine biocidal properties and the
polymer comprising quaternary ammonium groups and/or quaternary
phosphonium groups, said quaternary ammonium groups and/or quaternéry
phosphonium groups being neutralised by counter-ions consisting of the anionic
residue of an acid having an aliphatic, aromatic, or alkaryl hydrocarbon group
comprising 6 or more carbon atoms. '

Rosin is not a very good film former, and it is knbwn to add other film-forming
resins to rosin-based anti-fouling paints. Consequently, an anti-fouling coating
composition according to the present invention comprising a rosin material
preferably additionally comprises a non-hydrolysing, water-insoluble film-
forming polymer. The ratio between the rosin material and the long-chain, acid-.
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5 According to a preferred enbodi nent of the

i nvention, the anti-fouling paint has a binder 5 February 2007
qumpd1§§3gg a blend of a rosin materi al and anPCT/E%’2003/007693

auxiliary filmforming resinin a wight ratio o
20:80 to 95:5, the auxiliary filmformng resin
conprising 20-100% by wei ght of a quaternary anmoni um
and/ or quaternary 10 phosphoni um functi ona
filmform ng polyner (A), the quaternised groups of
whi ch are bl ocked by groups c%pable of hydrol ysing,

di ssoci ating or exchanging wth seawater species to

| eave a polynmer soluble in seawater, the bl ocking

LR, B OB ptBnE BUFHER, Rha RpBRally KR ore other fim-

Cfonnhgs'rew:jé if)ﬂumes o Mngtmlm,tlhanplailﬂf)ﬂ?ﬁ%mma the reliable

non-, 15 rol ysing, water-insoluble filmformng . .

S5 of By TokE-Pasadh PRt eRRIX ST dhe e US fawingomarine
i Yy [ -Gy ATl gr-tal havi ng mari ne

g?'%@?ﬁ'ﬁ%?@%@?@??f@n’ gg doﬁg@‘ctﬁgirﬁwéci d- capped

quat ernary-functional polymer, preferably is rosin,

TR eBED i 5 Blder SRR} F o5 Aty it s
red piritler scon@itistid @ Bind. ofTAerosinsimaterid) drel anyawdiidarp dilm-forming
grades sold comercially, preferabl t hat _ sol afs WV .

(TRENe AN vihi W@'}Jh'F datia. OfFI"F'}éj-@&s’ion gﬁaﬁse%lh%la%ﬁw iim-forming  resin

| . . v '
TGS Y9L10CHE 1 Rt R SPGB rh iR TBSP auatomary
fpdrasphanieth-funstionalr filbofgrmeng gedymesi(A), the queteshised groups of
PHIEn AB ploskEd BYAOHER ShBRhISI) ST SIEd GRS B Gpreerchanging
fwitinsbavatdl0spdiad®s 168)e APolyRieresaiiBibein §€awatér,Nile blocking
et her ggl ymer, for exanple a poly(vinyl alkyl ether)

diroupe beisigyaweniss residugs mf | acidschaviag e alighaticy argpatic, or alkaryl

LNyl |arid C e,
WA 80 oo ol or Mg Sifh) S nd 8048 of 2 ron-
dydydlysingyatersnsoluble Fitrarfoaning 1itlyimeB)2004/ 018533
PCT/ EP2003/ 007693 10 nethacryl ates which preferably
contain 1. to 6 carbon atons in the alkyl group and

T S0Pl WTRATE S o 95 OB ARG comprsing
dogtedientohaing i matinadyoaitds! wropdrtiesland @elong-chain, acid-capped
quaternary-functional polymer, preferably is rosin, more particularly wood rosin
or alternatively tall rosin or gum rosin. The main chemical constituent of rosin is
abietic acid. The rosin can be any of the grades sold commercially, preferably
that so'ld as WW (water white) rosin. The rosin material can alternatively be a
rosin derivative, for ekamp!e a maleinised or fumarised rosin, hydrogenated
rosin, formylated rosin or polymerised rosin, or a rosin metal salt such as

calcium, magnesium, copper or Zin¢ rosinate.

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

pol yam ne, particularly a s pol yanide having a 5 February 2007
ngzg@;ydlggsgl ng effect such as a pol yam de of a

étkk¥2003/0
aCI dimer or the polyam de sold under the T[)adie‘:mar?(/07693

"Santiciser". W have found that the paints of the

i nvention have t he opti mum conbi nati on of
filmformng and erodi ng properties when the

non- hydrol ysi ng, water insoluble filmform ng polyner
(B) is present in the conposijdon. Mst preferably,
the 1o weight ratio of rosin to total auxiliary
filmformng resinis from25:75, 50:50 or 55:45 up.

W?tﬁgéﬁ%tig rﬂ\ﬁ'néw gF&Eﬁqﬂy%oﬂfairgiﬁtﬁoé icgtﬂcg'ga{oirﬂﬂrf ﬁ’{e"l\lﬂgl group
[@anef maybbgmtain Iaeae#n&ﬁbmanp stioh &% acn8Nitrby orvety@e, odr a vinyl

RIS RPEE ichB AT ScRiRlR, of e WBAAGRIG Vit chloride
Pofy?ﬁérn PHIY wb?e(Wldéﬁeraﬁel"r%%@g Heh& b m%émﬁ\{ev particularly 2

mformng resin can be m xed’in a co n sol
welyamide haying a inasticising effest sueh gsaa polyentideof a fativ aCld dimer

Eh I REvafind SR BE TARRAR AR Y Lch s

be iaae dbundithat tiepaints oitbe mwmmmmm:hmmlco%matlon of
%’B?}Et hox z&(gpanol an ester such as i"é( acetate or
ﬁﬂ" £eding, prepgriies shery the pen d@'Yﬁb&S«e"@’ﬂSﬂr insoluble

e TY e (B S eP5oBREIT Re RO, MU peferably, the

ar{elgihtaat:o ofrpdinotoatobalirawdilzny didmybimiagsesini is, fram 26:75, 50:50 or
| f ' f .th I w25 An.
Eas 1B A0, Tee ToBtusing Do dBRebEPRg R ieRDing. pelymer (4

Préfepdbipifbim® fat Wedst BY, méstSpreferaBly atlebsds02up to 80 or 90% by
non- poI%/rrerl c plasticiser. Such a plasticiser can fo

the prsiiary, fils-ferping reom, e srnghydrelysing watetrﬂesoluble
st preferably at at |east 10%
Z’%E}ﬁ‘l‘ ﬂ%%ﬁ@&% g?ﬁi&gased on the binder polyner.

Exarrpl es of such pl asticisers are phthal ate esters
h as di Febru 007 D, 2004 018533
Er%cfwog%%g@mersp ing, the MWY Wmyiprming resin can be
Pﬁi&@é':ﬁtaec%n%rpﬁfﬁééntpﬂh%' frtis a&hlaﬁgh c{frthﬁ tSsolvent, for
such as tricresyl or tris(isopropyl)pheny sphate, .
@xample;r anaasemptic divdragarbon such as xylene, toluene or tnmethyl-

~ benzene, an aicohol such as n-butanol, an ether alcohol such as butoxyethanol

or methoxypropanol, an ester such as butyl acefate or isoamyl acetate, an

- ether-ester such as ethoxyethyl acetate or methoxypropyl acetate, a ketone

such as methyl isobutyl ketone or methyl isoamyl ketone, an aliphatic
hydrocarbon such as white spirit, or a mixture of two or more of these solvents.

An anti-fouling 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 fotal binder polymer,
most preferably at at least 10% and up to 35% by weight based on the binder
polymer. Examples of such plasticisers are phthalate esters such as dibutyl
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The ingredi ent having marine biocidal properties

usually is a biocide for aquatic s organisnms or a 5 February 2007
woOh@iIRAdsszor a mxture thereof. This biocide apgl/Rpr003/007693

pi gnment can be m xed with the binder using

conventi onal paint-blending techniques. Wien the

i ngredi ent having marine biocidal properties is a
pignment, it can be all or part of the pignent of the
pai nt. The coating conposition preferably has a

pi gment vol ume concentration of, for exanple, 15 to
55% 10 When the ingredient having marine biocida
properties is a pignent the pignment can conprise a

f | -
B o B by AP TR R fegtrs suor
s tﬁuerepglrdbrstrlpesopmbyl)mmnlwpmpgiate orickhborirlabed pérafiirg)

pi gnments which al so behave as aquatic bi oci des include

15 copper or zinc conpounds, such as cuprous oxide,

R’ i Wﬁﬁrme%@&@&%r@?éﬁ%@tﬁuaﬂy RCa %‘i&ﬁfﬂi@&ﬁ' aquatic

bi s(d?t hi ocar barfate), zinc dine hi'o- car bamat
L GRNIPYIS] QI omemioppermpwretthemoé Thisrocide tang/or plgment can

B PURER RS Sing ) B85 sofoe il By SR dEHGEES. when

- e imgrediend \Havihgameeihe bibeit | gm;met@watsea pigment it ead e all or
-parts_ per mllion_20 include

ari um sul phate, cal ci um
Q@Ftpﬁfatﬂée RIgMSHt loé thg rpiph nkthey epgting mo;gmms&orb]preferably has a

BRENEACIILHRIHHCEnPAUIPS forAnlilo RS SEAL exam e
rous oxi

e, cuprous I ocyarnate or zinc ethylene
bi s(di t hi ocarbamate), which are highly effective

i oci dal . bi !
WEn e rlralFobian g e didiadal i ge died s 8 idReghths Pioment
Fahecomptise Ya irfe@fifBLS pigiAeBBefor @tathpleal wetalferous pigment
present as an aquatic biocide, for exanple in the

faxing arsqlebilityr inf spawatenef dierm O3 dp| %peﬂatpefgmllhon by weight.
b1 gnscan g?ﬂ?ﬁérﬁ’s %ﬁicﬂoﬁsgpﬁé}ﬁvg éqiljak?boﬁlog%es include

or marine org sns, I.e. an 1 ngre ent
rmppee dri amcdabmpbunest iseshtakmtaipsom oM | dBprdnBt ti-rlo:tyanate

ment ., Exanples of suc oun s are tefranet
@@ (L SHRTR S PTG @EhYISRA 1y GHBIOGAERGy din, Smethyl dithio-
y ReF 0
RAREfats VGl b e, %BF'Bﬁ'éﬁ’yﬁﬁW 5 V\Qggsﬁl%/ﬂﬁl?%tag%carbamate
icopphi aesinate aruchipesiss eﬁmﬂenﬁwlm(d;fcmonamarmten Other sparingly
soluble pigments having a solubility in seawater of 0.5 to 10 parts per miliion
include barium sulphate, calcium sulphate, dolomite, and zinc oxide. Mixtures of

sparingly soluble pigments can be used; for example cuprous oxide, cuprous

. thiocyanate or zinc ethylene bis{dithiocarbamate), which are highly effective

biocidal pigments, can be mixed with zinc oxide, which is not effective as a
biocide but dissolves slightly more rapidly in seawater. Copper metal can be
present as an agquatic biocide, for example in the flake or powder form.

The anti-fouling coating composition can contain a non-metalliferous biocide for
marine organisms, i.e. an ingredient having marine bioclzidal properties that is a
biocide, but not a pigment. Examples of such compounds are tetramethyl
thiuram disulphide, methylene bis(thiocyanate), captan, pyridinium




i sot hi azol i n- 3- one,

2-met hyl t hi 0- 4-t . but yl ami no- 6- cycl opr opyl ani no- s- t r P &gPruary 2007
wO0R64/01833, 4- di chl orophenyl - N, N -di et hyl - ur epcy/p2003/007693

("Diuron"), 2-(thio-cyanonethy|thio)benzothiazole,

2,4,5,6-tetrachl oro-i sophthalonitrile, s

di chl orof l uani d, tolylfluanid,

2- (p-chl or ophenyl) - 3- cyano- 4- brono-5- trifl uoronethyl

pyrrol e, 3-butyl - -(dibronDnethyIidene)-2(5kb-furanone

and

2,3,5,6-tetrachl oro-4- (nethyl sulphonyl)pjrrldlne

Such a non-netalliferous biocide can be used as the

: e : - c rsd r I
g@%%@ bAE £l UBrEr@tH&E??éedggiagﬁlPﬁ-ef glg naJ f@d;dﬁlor@%ﬂ-octyM-

r ee or coat
Guithiagalin-3-orieh Q-mthylth ot bgtw:amwmsﬁi-tyolopmpﬂammes-tniaeine,

R iR B R Mo I 8% o, £ ™ ©

@(tﬁﬁ—%a%h@ﬁ%tﬁ@beﬁ%tﬁla%% p- (S2'43.‘5'Gotéiﬁaci"?lbfﬁlﬁﬂbﬁthalomtnle
acld (Zosteric acid). (m xture of) non-

5 ehighdonoflpanidus aci tﬂ)ﬂﬂuﬂﬂlq’,onal B-echieraphensb-Jeyanoedtbromo-5-

e Y SR

18,5; 6~mttaqhg:roa®@hemg1-su}pham)pyndmet 0 Sich i rgr ednanktalliferous

%?%obq?% Ean e Unarhes PRSI B tie HRRiGHD poRperfrec, or even
Hfr@etdi‘?@ﬂgsnt—ﬁé‘@ ﬁﬁ%hﬁﬁq c@tifg?Posi tion can

cont aln (oth pl gnent's I nstance pi gments whi ch
10 are not reactive with seawater and rray be highly
ubl e,in_se ol ubi | it art .
Ry oy R R Bcsrieestin phhelisrd e oBié pefFfupctional
%d@e@ffoﬁéxa;@abﬂa?lV(BE)-m(enllfﬁtﬁlrr{:é!ﬁ*loél% -Pht gy Rimame-cirboxylic
azo pigment. Such highly insol ub nments are

@cist apdm-(sulghaexy) cinbgsiic el Gosiaric o HHeuchy at(mixture of) non-

f .
pr et?’ieh}cegﬂb Ad 1 I‘aﬂgp@@ﬁ i'&%‘]sg coa ?HR%I @g%(q%s%)plgnblgglﬁe of the

15 aodting omald yoppet-fiee, arhevemduietalMiess dropigmnmeritdrese anti-fouling
conyentional thickeners, particularly thixotropes such
aNgi ca or bentonite and/or stabilisers, for
exanpl e zeolites or aliphatic or aromatic am nes such
as 30 dehydroabietylam ne. 5 February 2007 WO
zm@dﬂmmaggh@@grgﬁgobba\oogm;rmsbuoc:lda?/properties, which usually is a

biocide for aguatic organisms or a pigment or a mixture thereof, the coating
20 composition can contain (other) pigments. For instance pigments which are not

reactive with seawater and may be highly insolubie 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 6r azo pigment. Such highly insoluble

pigments are preferably used at less than 60% by weight of the total pigment
25  component of the paint, most preferably less than 40%.

The coating composition can additionally contain other additives, for instance

conventional thickeners, particularly thixotropes such as silica or bentonite

and/or stabilisers, for example zeclites or aliphatic or aromatic amines such as
30 dehydroabietylamine.
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The invention will be elucidated with reference to

foll ow ng exanples. These are intended to ill ustratg'z:%bmaryzow

wboheusoayapt i on but are not to be construed as i)tﬁki*ioﬁﬂoom%
in any manner the scope thereof. 5 Exanple | The
met hyl carbonate salt of trinethyl amoni um
propyl net hacryl am de was neutralised using palmtic
acid in the following way. to Solid palmtic acid
(60.26 g, 0.235 nole) was added to a nethanolic
solution (300 m) of trimethydammoni um
propyl net hacryl am de net hyl carbonate salt (61.18 g,
0. 235 nol e). The bubbling suspension (CO2 gas evol ved)

e ﬁlVéﬁF (ﬁijwﬂpd/@éfﬂﬂcﬁﬁtte@ﬁntﬁ‘?éﬁ@réﬁé@ﬁf RbYbRovARg %rxaﬁﬂales These
at mosphere of N2." The resultant solution was

tase wend@d ta Ilwtrateaﬂwehmwntm bmis@rneen@dﬁpbaee@ns«t@m as) Hmiting in
of the solvent under reduced
é?‘é&é%ﬁ he RS TRBRE T i e ol Sem - sol 1 d s nat

was confirmed to be the desired product by 1H NMR and
used without further purification. The above-descri bed
experiment was perfornmed under the conditions

rE*g!Rgfg-y 20 enpl oyed for this reaction. Variations

reaction conditions are possible. For
aherprathylatabonats salt of| Wimatbylsoehonigme propybhethacrylamide was

r . SOpr ol .,. butan or bl ends of these
RethARr L neha R TE S inaPedofipBara)- o rononer
solution which can be carried forward directly
%HﬂthOUt i.solation) to the polynerisation step.

ik pIMitiG Reid 646 Gn 0P polRJanias gt toap r@feté\aapb@ solution

t
180 S LR I AU b ReBBEN A N aonate san
<6 118py,ehaBsdnols). Hheabublding suspepsionn@ @ sgas evolved) was stirred
GG G 190 A Petatte ofoRe b ARIoRBHSIes of . g Tesultant
%%ﬂinonVWaQQ%tQ&%% Wr@?gﬁﬁélo%ﬁlg% %sul‘t‘e tBRiplete reaction.

sol ution was prepared conprising trimethylanmoni um
Evaporative removal of the solvent under reduced pressure, yielded an off-white

solid/semi-solid that was confirmed to be the desired product 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 b]ends of these with xylene, can be employed to yield a monomer
solution which can be carried forward directly (without isolation) to the
polymerisation step. In addition, the reaction can be carried out at elevated
temperatures for shorter time periods.

Example 2
The trimethylammonium propylmethacrylamide palmitate salt prepared in

Example 1 was polymerised with isobornylmethacrylate (iBoMA) (20:80) such
that a 50% solids polymer solution was obtained.
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propyl met hacryl am de palmtate (103.57 g, 0.235 nol

)
in (3:1) xylene:butanol (50 g), iBoMA (208.96 g, 5'February 2007
wB28d4158ke), and 2, 2' -azobi s- (2- et hyl butyronpﬁfmi,@s,go%%
ee

AMBN initiator (2.26 g, 0.118 nole, 1 nol%

sol uti on was added dropwi se over 3 %h, with

nmechani cal stirring and under an atnosphere of N2, to
a reaction vessel containing (3:1) xylene:butanol (265
g) at 85C. After the nononmer addition was conplete,
the tenperature was raised to,05C and a booster
anount of AMBN (1.13 g, O. 0051) nmol e, % nol %9 was
added. The to reaction was maintained at this el evated
tenperature for 1 h. The polynmer solution was
transferred to a storage vessel on cooling. The

dbov éeatk s cisohgidnex peas e preparsdp er ¢ampmsing nd drimelleylammonium

i R A BTIELE 4 48 BT s b s
150 @)heBoRial W 96 Q, Goky QﬁéleP' §lﬁ1@|32 '3 C’.'!iﬁ?iblé(%!in“@‘thylbutyron|tnle)
conmoh pai nt sol vents can be Used as _alternatives.

GMBN tliaten ¢28Fsg.aPd,18f mpleethml%’o) ﬂfé!enwed solution was added

CBRHREIS 2 oWy R SHIcR Sy WPPBLEN atmosptere of N,
Ab 30 rédutionatdssebtontirme (% 1k aplehe: bumtge(ass g5 Lt 85”{: After the

t he quaternary functignal aci d-capped nmononer
gPeRYURer BRdKeNaYaE RO mipletes the) temPStAti %asTrﬁésed% 655 and a

\HopsRst AindEineof thFP Vggrq S@bﬁsgoﬁ%lé‘r% ﬁib?%?}tv{?é’é added. The

materials can wusually b ormul ated at perceht
geatlitn was oxaintpinedabb tiis 3eyated t@bmatms%pr a‘llndjl Ther polymer

ex le. below 75%, I n_.additiaon lter ive

Sitersyeg afitiehad to 2 sBgeeB3sI 80 FBAIR e (ai by

can be used. 25 Exanple 3 The foIIovvi ng rmterlals vvere
mxed in the stated % by wei ght usi a hi
dihspabeve-descritadexnssineent vas B@ﬁ@ﬁﬁ@efgh'ﬂﬁe'f %@ Wrgdltlons routlnely

e 55 PR A BYSERAS o 0 AR posie

MiheFisbhaeyitd or Bbivint Bleindstaonepriseapeiicétesion paintisolvents can be
2ulsegl %56 ?é?terna%ves Other co-monomers are, for example, methyl
(meth)acrylate, butyl (meth)acrylate, isobutyl (meth)acrylate, styrene, and other
vinylic monomers. Also the ratio of monomers can be changed. Usually, the
quaternary-functional acid-capped monomer will be present in an amount of 15
to 30 mol%. The viscosities of the polymer solutions are such that materials can
usually be formulated at percentage solids for example above 30%, or above
45%, and, for example, below 75%. In addition, alternative initiators such as

a,o’-azoisobutyronitrile (AIBN), can be used.

Example 3
The following materials were mixed in the stated % by weight using a high-

speed disperser to form copper containing anti-fouling paints according to the

invention.



Hydr oqui none Inhibitor 0.24 0.10 Ti xogel MP(r

Organocl ay gellant 2.42 1.36 Silica-Wcker I(—IDZ< 5 February 2007
wohioymigepe 1.47 1.01. N20(r) Xylene Sol vent pcBePRos007693

Hansa- Scarlet RN-C(r) Pignment 5.10 2.27 Copper

Omadi ne(r) Biocide 6.77 3.89 Zinc Oxide Pignent 6.76

11. 63 Cuprous Oxide Biocide 20.25 36.73 Lutonal

A25(r) Plasticiser 11.93 3.54 (polyvinyl ethyl ether

Met hyl iso-amyl ketone Solvent - 2.27 Exanple 4 The

following materials were mxeg-in the stated % by

wei ght using a high- s speed disperser to form

copper free anti-fouli ng pai nts accordi ng to the

pg Lo e ot A3 A Pf‘gfufllfh Ve W%
ﬁakﬂ@%&ﬁf’ B " 5. DBESBEAID sou (1) O Bl ay | 16-37
gg e&iht 1 010 R? Silica-\Wacker  HDK- Thl xot rope 0. 68
Hydsmuingms Ant i - Teltibi#ag3(r) D sper sant h246_( 46 0.10
| Tixgel MEBB1(r) Bi o¢Qdganalaygetladt 1Zi nc Gk#de Pi gnerlt36
? Bilita-Wackér HDKRc OnTiHixokbpe Bi oci dg 6. 33 R4P1 1.01.
Lol A25(r) Plasticiser 10.81 3.5%6 (polyvinyl
FOEnett Ner) Solvent - 3.05
Hansa-Scaret 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

Example 4
The following materials were mixed in the stated % by weight using a high-

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

invention.
Name Description Dry Film Vol Wt %
Palmitate-capped Resin solution 43.24 36.29
Resin '
Xylene Solvent — 5.09
Bentone SD1® Organoclay gellant 1.01 0.62
Silica-Wacker HDK- | Thixotrope 0.68 -0.62
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)




Ti tani um di oxi de Pignment 2.77 3.84 (Rutile) 5

February 2007 WO 2004/ 018533 PCT/ EP2003/ 007693 16 ° February 2007
wosadihigssd The following materials were m xed pErkPR0s007693

stated % by wei ght using a high- speed disperser to

form zinc- and copper-free anti-fouling paints

according to the invention. 5 Nanme Description Dry

FilmVol W % Pal mtate-capped Resin solution 34.61

28.87 Resin Xylene Solvent - 4.63 Tixogel MP(r)

Organoclay gellant 1.43 1.01 4g5ilica-Wacker HDK-

Thi xotrope 0.35 0.30 N20(r) Sea-N ne 211(r) Biocide

6.89 9.94 Preventol A5(r) Biocide 8.69 5.12 1lron

%ﬁ%@%ferrox Pignent 3.32 6.53 Red 130BMr)
= S5(r) Plasticiser 8.65 3.23 (polyvinyl ethyl
&K Hee folloRing materidscwerto mixed-in the skdedc’aby 3eeight using a high-

%’%ﬁ@%é’mgﬁ ?crbf%a gi%\%g%ﬂé&%gég- o e?gﬁ%-?ﬂ.ﬂiglgepdﬂgﬁngccjmding to
FHERHVEAfbA OUPS |

Name Description Dry Film Vol Wt %
Palmitate-capped Resin solution 34.61 28.87
Resin
Xylene Solvent - 4.63
Tixogel MP® Organoclay geflant 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) 7

| Dolomite Microdol H Filier 36.06 - 40.36
extra®




and/ or quaternary phosphoni um groups of fornula 0
2 (+) RB - CGY-RZ/ R4 \R5 wherein Yis O or 253:51"*“3"!'2007
Nor F, RRis a C or a C3-Cl2 dival ent hydrocarbon
group, preferably a C2 or a C3-C3 dival ent

hydr ocar bon group, nore preferably a C2 or a C3-C4

di val ent hydrocarbon group. R3 and R4 i ndependently
represent a CrCs al kyl group, preferably nmethyl, or
anﬁﬁg' |y substituted phenyl group, R5 is a Cl-C5
al kyl™ grou preferably nethyl Id quaternary
anmoni um gr oups and/ or quaterﬂgry phosphonlun1groups
beigiginppund to the backbone of the polyner; said
guat er nary anmmoni um groups and/ or quaternary
phosphoni um groups being neutralised by counter-ions
that c oni c residue of an acid having
aﬁ al i %%m%:te'%%&r@% ?a%fﬂer&pmgp%%ﬁ,%atqﬁw BRI dPupsp
conpr i INHe Watsrnannprrosplaiupogroagsosfigrmaat d count er - i ons
bei ng capabl e of hydrol yzing, dissociating or
exchanging wth sea water species to | eave a pol yner
framework that is sol Ie in sea waker. 2. Process
for the preparation ofla sea:%a(e} Rnsol ubl e pol yner
conpri si ng quaternarJ E u 4 and/ or
quat er nary phosphoni ut o the backbone
of the polyner and conpr|S|ng cou -ions that are
capabl e of hydrol ysing, dissociating or exchanging
with sea water species 5 February 2007 ACO 2956 R 0O

18 wherein
YisOorNH, ZisNorP,
R’isaCyora C3-C12 divalent hydrocarbon group, preferably a C, or a C;3-Cy

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

R®and R* independently represent a C4-Csg alky! group, preferably methyl, or
an optionally substituted pheny! group,

R® is a C1-Cs alkyl group, preferably methyl,

said quaternary ammonium groups and/or quaternary phosphonium groups

being bound to the backbone of the polymer;

sald quaternary ammonium groups and/or quaternary phosphonium groups
being neutralised by counter-ions that consist of the anionic residue of an acid
having an aliphatic, aromatic, or alkary! hydrocarbon group comprising 6 or
more carbon atoms; '

said counter-ions being capable of hydrolyzing, dissociating or exchanging
with sea water species to leave a polymer framework that is soluble in seg
water.

2, Process for the preparation of a sea water-insoluble palymer comprising
guaternary ammonhium groups andfor quatemary phosphonium groups
bound to the backbone of the polymer and comprising counter-ions that are |
capable of hydrolysing, dissociating or exchanging with sea water species




to |l eave a polyner framework that is soluble in se
wat er, said process conprising the steps of: 5 February 2007
guat er ni si ng an am ne- or phosphi ne-functional nononer

of formula (I): wherein Yis Oor NH Zis Nor P, R

i s ACOpEs®HORen atomor a C1-C4 alkyl R 0 R H2C

|-CGY-R-Z. R \ group, R2 i® a C2%r a C3-Cl2 al kyl ene
group, R3 and R4 independentl| y!® represent a Cl-C6

al kyl ene group or a phenyl group, - replacing the
counter-ion of the quaterni sed anmoni um or phosphoni um
monome? 183VEa8 RaiRs!y irameweiikolfigt ierolubld inrasm wateacsald process
havi ngomprismbitRd&kps of:ar omatic, or al karyl hydrocarbon
group conprising 6 or nore carbon atons, polynerising

at | eastqusiRNsiNgEnAMINeng- pivsbhinadunbticagirechartierta? faraia (i):
anmoni u BRGY 035}% r I 10ne,type of

| ong- chg)ihn, Iac?ﬁ%l- capplg’olZ %Emg?gﬁﬁa%/a hydfger atom or a C1-C, alkyl
phosphoni um functi onal nononer. 3. Use in anti-fouling
coating conpositions of agpol yner conprising s

quat ernary anmmoni um groups andjor quaternary R
phosphoni um groups of fornul a: Zﬁl 2 C+t)IRA C )/R— Z-R

R5 5 February 2007 A€0=2¢56R® €D Y19—RhereZy Y isO

or NH Zis Nor F, R2 is a C or a C3-Ci12 divalqarﬁt

G v crd BB RBLROCD Sl aBusts hufaS v edndepanconty
C3- C4 diepadsent a C1-Cs alkylene group or a phenyl group, |
- teplacing the counter-ion of the quaternised ammonium or phosphonium
monomer by a carboxylate group derived from an acid having an
aliphatic, aromatic, or alkaryl hydrocarbon group comprising 6 or more
carbon atoms,
- polymerising at least one type of long-chain acid-capped quaternary
ammonium monomer and/or at least one type of long-chain, acid-capped
quaternary phosphonium-functional monomer.

3. Use in anti-fouling coating compositions of a polymer comprising quaternary
ammonium groups and/or quaternary phosphonium groups of formula:




hydr ocar bon group. R3 and R4 i ndependently represe
Cl-C6 al kyl group, preferably nethyl, or an
optionally substituted phenyl group, R5 is a Cl-Cs
al kyl group, preferably nmethyl, said quaternary
amoni um groups and/ or quaternary phosphoni um groups
“bei ng bound to the backbone of the polyner; said
guat er nary anmmoni um groups and/ or quaternary
phagphasswn groups being neutralised by counter-ions
that consist of the anionicoresidae of an acid having
an aliphatic, aromatic, or al kgryl hydrocarbon group
conprising 6 or nore carbon atonms. 4. Anti-fouling
coating conpositions conprising an ingredi ent having
naringhmg%ocidal properties and a polyner conprising
guat ernary ammoni um groups and/or quaternary

phosptiend enNgroispsorcd, fornula: Il 2 (+) 3 - CY-R Z
R \R5,5 February 2007 ACO 2956 R'0 00 20 wherein Y
is 0 Brisgfz ¥ G-z gvalent tgrqcgrbgn gougy prafecablyc 82 or & C+-Ce
di val @vdlertylideszambr Ngretif UnoreP hbRf@sEP | @ 62 2062, Clvdicht
divalﬁnP hydr ocarbon group, nore preferably a C2 or a
C3- CAVYIVRIPRE™ Ry dr ocar bon group. R3 and R4

i ndeprhgenky MddpRREGHP Rprésefila B.CaklkYI grelf WRferably methyl, or
pref er abl% : t&ielt. %r aq@&ptl onal Iy substituted
phenyf" TJ%?S ifuted-pheqy “BI kyl group, preferably
met hyks is §@1@5%Lk9ltg%db§bbéfe?éﬂﬁorﬂéﬁgl groups and/ or

e

quat er nary phosphoni um groups i ng bound to the
bac k bt qugterparg guahgniem groups and/or quaternary phosphonium groups

being bound to the backbone of the polymer;

né F%bruary 2007

said quaternary ammonium groups and/or quaternary phosphonium groups
being neutralised by counter-ions that consist of the anionic residue of an acid
having an aliphatic, aromatic, or alkaryl hydrocarbon group comprising 6 or
more carbon atoms.

Anti-fouling coating compositions comprising an ingredient having marine
biocidal properties and a polymer comprising quaternary ammonium groups
and/or quaternary phosphonium groups of farmula:

ﬁ 5 (+)/R3
—C—Y—R—7z—R
\




sai d quaternary ammoni um groups and/ or quaternary
phosphoni um groups bei ng neutral i sed by counter-i oRd ebruary 2007
that consist of the anionic residue of an acid having

an aliphatic, aromatic, or al karyl hydrocarbon group

conprising 6 or nore carbon atons. 5. Coating

conposition according to claim4, characterised in

that the counter- ions conprise 6 to 50 carbon atons.

6. @oatiymg rconposition according to claim4 or 5,

characterised in that the cgatingeconposition

additionally conprises a rosinzgaterial, 7. Coating

conposition according to claim®6, characterised in

t hat thﬁ coating conposition has a binder conprising

a bl entf"8%"a rosin material and an auxiliary
filmfoigndBENKES|sN bip, a2 Wei ght ratio of 20:80 to 95:5,

the auxjliary filmformng resin conprising 20-100%

bK wei @ﬁwijﬁ ad¥: & aftele rdiva:ce_ytl hyelrearbon gmuan;rféﬁfab@tbﬂ??érr@f#ca
phosp 0 ol ymer t he
quat em\?é%w ﬁygtb%éﬂbgﬁ a\ﬁ{ﬁ?dc hﬁg{eeﬁﬁ%%ﬁ%% t%? r 8u§§c4 Rrent
capabl dacaf%gasawsi ng, dissociating or exchangi ng
Wt h sgayater; j lymer soluble in
seawat er ,tﬁ'”ﬁ@%@_ﬁﬁﬁ‘%ﬁ%ﬁ@E&eﬁg@%\'rﬂ"%% Brefef%@f wey, or
of aciWCPHERAlN gubstitutgdinbRm Beur.ar omati c, or al karyl
hydr oggr; i r 7 2956 R0 00 21
GO, 2, ERD ighalY preiLhyy bty

group conprising 6 _ atons, and up to 80%
Ty S Sy e el SR
7, charegs‘?t e?rilsgé m#ﬁtg"teot?ﬁgpﬁyﬂ-'&gr 5 conprises a

bl end seid dubtermansammonitire igrdubs aftlortdutefa} pHodbnbnium groups

filmf ' es] N a welght ratig of 55:45 to _
80: 20 .bg@.g]"%%tf{"?%dg%cc&r‘r‘p%rs‘ PPy @%F%OEE'BM &%ga“to&'cd PSifys of ap acid
8, chd&ryty an plipdati, aromagie, or hisaryidhyriccarery groiip earisis ity BCr
resi N R Barb&Esome- 90% by wei ght of the filmformng

10 pol yner (A) capable of hydrol ysing or dissociating

t 052 PBhitEE e, ea wgter and 70-10% by wei ght
of the norlir?-3 h?/{ﬁ?‘%) vl %%é?’”ﬁ%? g’r\/\a?'ﬁ'éﬁ-l %ﬁr@te“%d in that the counter-
lons comprise 6 to 50 carbon atoms,

6. Coating composition according to claim 4 or 5, characterised in that the
coating composition additionally comptises a rosin matén‘al,

Coating composition accordinlg to claim 6, characterised in that the coafing
composition has a binder comprising a blend of a rosin material and an
auxiliary film-forming resin In a weight ratio of 20:80 to 8315, the auxiliary
fiim-forming resin comprising 20-100%

by weight of a quaternary
ammonium-

andfor quaternary phosphonium-functiona film-forming
polymer (A), the quatemnised groups of which are. blocked by groups
capable of hydrolysing, dissociating or exchanging with seawater species to
leave a polymer soluble in seawater, the blocking groups being anionic

residueg of aclds having an aliphatic, aromatic, or alkaryl hydrocarbon




filmformng polynmer (B). 10. Coating conposition
according to any one of claims 4 to 9, characterisedFebruary 2007
in 1s that the non-hydrol ysing, water-insoluble

filmformng polyner (B) is an acrylate ester polyner

or a vinyl ether polymer. 11. Coating conposition

according to any one of clainms 4 to 10, characterised

in that the binder includes a non-polyneric

pl agld sdsagy Present at up to 50% 20 by wei ght based

on the total binder polynere 12. odJse of a coating

conposition according to any gnpe of clainms 4 to 11 for
protection of man-nade structures imersed in water

such as boat hulls, ‘buoys, drilling platfornms, oil

pr odugtoupncemnprisingaddopini@®. carbon atoms, and up to 80% of a non-
hydrolysing, water-insoluble film-forming polymer (B).

8. Coating composition according to claim 7, characterised in that the binder

5 comprises a blend of the rosin material and the auxiliary fitm-forming resin

in a weight ratio of 55:45 to 80:20.

9. Coating composition according to claim 7 or 8, characterised in that the
auxiliary film-forming resin comprises 30-00% by weight of the fitm-forming

10 polymer (A) capable of hydrolysing or dissociating to & polymer soluble in

15

20

sea water and 70-10% by weight of the non-hydrolysing, water-insoluple
film-forming polymer (B).

10. Coating composition according to any one of claims 4 to 9, characterised in
that the non-hydrolysing, waterinsoluble film-forming polymer (B) is an
acrylate ester polymer or a vinyl ether polymer.

11. Coating composition according o any one of claims 4 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 4 to 11 for
protection of man-made structures immersed in water such as boat hulls
buoys, drilling platforms, oil production rigs, and pipes.




