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WD 2004/ 018533 PCT/ EP2003/ 007693 ACI D- CAPPED
QUATERNI SED POLYMER AND COMPCSI TI ONS COVPRI SI NG SUCH

WEMYNER3Thi s invention relates to anti-foul i NBCPaPIW3/007693

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,
nmussels, and the like. Such structures are comonly
of nmetal, but may al so conprise other structural 1o

on Eé‘aéiqiﬁé?’sﬁeﬁ}?&ﬁws&ﬂ?@ax&&a AN EsuPOSITISNs
resi stance during @p ?IN@S ayMBRET: the
uce

consequence being re spee s an I ncreased fuel
costs. It is a nuisance on static structures such as

the | egs,.of ol [1in forns,and oil product

s @bl e ptass o heBlolind Aty SFSaedianyfior fadhe Aiplpations.

of fouling to waves and currents 15 can cause

unpredi ctabl e and potential |y dangerous stresses in
tMénsmadﬁ:sw@tureSamch avboatihylls, bueys sksillinguplatigrasikailsproduction

sd'afn]aI él#eg WRich ac‘r%eﬁﬁmgggdswwg ft" Gef ;?rronedﬁf F‘o‘i}llﬁg by aquatic

h as ress crac corrosi on.

mrgamsms smbrpaaegreeucﬁndabrowmelgam bamh&cles, Ninakeslsaadd the like.
outlets, because the effective cross-sectional area is

rReRicEEgyrasoriie; sRMMAnot metal ohdiinakAiso Eamprise giher structural

rrﬁéf%?na@@ucﬂ"?gé'%%ﬂcre@ This 'féullﬂg‘%‘é’rb P\le'al Ee %ﬂtt?]o{twllé NBecause it
pai nt, for |nstance as a at_ on s i ps

mcﬂeabes frhueloeattneersmnceardnrglgombvmﬁemarﬂqmgh ghei waier the
uch _as bargac es

c@gd al gae, %e.neral I &Tpé relteage of .
FegaHeRCT BEing, CAIgPA beBis AnisngIeaset gl FostEnl i ¢ nuisance
acm étah@%'tr‘u@ﬁ:r@@'srﬂkﬁ aféathé Ié@é"@fdﬁlﬁﬁ ?Idtﬁﬂrﬁis' Al Wil ?F&Mction rigs,
binder with a biocid gmsnt t ha | eached from

tﬂfetlspbemuseaﬁm ge$lhf@n§e eret ickviayers ofafoylingderwavesiandcurrents

%? use Fﬁ@g%ﬂgﬁaé Iﬁgd %dtgﬁﬁ%&ggéﬁergks iresses d in the structure,

im*ch gecomely, métfo@hn@ﬁn&mﬂ& dieficuitve m@aﬂthe structure for
bet ween t he gnment particles to ensure | eaching.

FRIPASISICH aRPEET PCKBOIRY FOTERBIOR I 13 @ NUASARCS| I ginas,Such as
SéHdﬁHb watBr HiakEY Ghd JINRLY) bRRSESE MY brboild BsBAeiSnal area is

reduced 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’ hulis, to
Ainhibit the settlement and growth of maf_ine organisms such as barnacles and

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

Traditionally, anti-fouling paints have'cofnprised 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 énd
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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WD 2004/ 018533 PCT/ EP2003/ 007693 2 been referred to
as soluble matri x or eroding paints. The bi oci dal

w@rgapms33 s very gradual ly | eached out of theP@BEP203/007693

of rosin binder in use, leaving a skeletal matrix of
rosin, which beconmes washed off the hull surface to

al l ow | eaching of the biocidal pignent from deep
within the paint film 5 Many successful anti-fouling
paints in recent years have been "sel f-polishing

copol ynmer" paints based on a pol ynmeric binder to which
bi ocidal tri-organotin npieties are chemcally bound
and fromwhich the biocidal noieties are gradually

tBé‘?z'hOlle‘i'ér‘f?é’d Y a3e3¥RbRY mdtfix %r'cé?o@ﬂngdﬁémﬁsy StHRBiocida® plgment is
side groups of a 1o |linear polymer unit are split off

ivenagfadually éaashedyout of the oratix phrosimbiader in usk leaving a skeletal

pog%gEC{érrB%Iﬁs grcr& %(%%)%%é%pg &fﬁ%nﬁﬂps%@%%% %)Sglgdwlleeachmg of

tthe biwdid] pigrh il feorardaspt withidits@ pamitiile. framework  at
the surface of the paint |layer on the ship is washed

out or eroded Such paint systens are described for

5 SRR
U o 5 it 10538l sk i gipcionng
hmpotwnqm" qialrhsttfaﬂ;edoom 3 pm]ydea.rlcx bieder ts whicte bibdidal tn organotln

o AR L Rt ML A RS S SR s are

%§8ﬁélﬁﬁﬁyd¥o@b€@%’y §éé’%\!ieﬁ€’r tlh%hch%lrﬂibréﬁybﬁrﬁéltthéﬁsld@groups ofa
or ganot'i n- 20 baséd anti-fouli n? systems. One of

Hirgao Ipedynere upibiareesplic off inier rs mmb@@cﬁ@wlﬂségawater the

g%cg rgﬂi‘rra\ﬁ'ﬁygﬁﬂ h%f g@%ﬁjsc bggﬁrﬁg}gt \%g pr?s?pl)%t?fg d6r‘:water-d|sper31ble
ks EqbylﬂwthSa’l‘se@ihwétdpahhéiWat@t%m&blecmanareﬁaﬁsper&ble framework
ammoni um nononers of which one of the R grou g

(3tehe paERge aﬁif@epmh!ﬁyﬁwalthﬁ;shlprﬁé%sfmg %ﬁ. groded. “Such paint
%%? i é;’(%edé’?ér (sﬂqlfé’r éQéMPtee in 'GBA-§ SARR5Y0, dﬁg th@ use of tri-

capped quat €rnary anmoni um gr oups. wever,
asrgahbtin \Was! eedr restricted lty)leglmatlmfxaadtwﬂl become prohibited world-

R Hseys qunesdl o Aeroie eatosina T PERRGES ot ausbe used in

anti-fouling compositions.

GB-A-2 273 934 describes a binder system 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 functionality. These polymeric binders are partially soluble in
seawater due to the halide-capped quaternary ammonium groups. However, as
the whole binder is to some extent seawater-soluble from the start, the paint

erodes relatively quickly.



10

15

20

25

3 Sel f-polishing copolyner paints, which rel ease
non-bi ocidal noieties, are described in EP-A-69 559,

WaEBB0A2E343 456, EP- A-529 693, EP-A-779 304, WO PCT/EP2003/007693

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 gradually dissolved in
seawat er and which conprises a binder in the formof a
resin produced by the reaction of rosin and an

al i phatic pol yam ne containing at |east one primary
or secondary am ne group. EP-A-802 243 describes a
coating conposition conprising a rosin conpound, a

I@élﬁlwrshﬁ@t@p@lyﬁgerofmmss'wmth felessd aforpbiocitnl Avikties, are
an anti -foul an 8 descri bes

ARSPHIben BE PO BrA RO R 1 520 605 FB4ATT9 304, WO-
SeaYALTYs ﬁﬁgppémbgqen@m% jéd REEr IR 286933

i ngredi ent mar I he  bi oci properties
blnder conprises a rosin material and an auxiliary

o B sk, ) sl ot PSP i aracvaly

fdl%é&\‘;élf WA %@a%kéf”&ﬁd MR d;‘)r‘i%‘écsuﬁctt)lheélahn the form of a resin
mformng polynmer the acid groups of which are

lprodiucet by thrireastinaof resim@mnduan gliphalic palyaming eentainjng at least

&rh%i Elonl um g%%log]%%% B?Sérg)ijp E?grpb%l% ﬁfﬁééﬁ%ﬁ @ coating

ROMFIitior RBARRING Be rkim Yaompalthd, r &rpvkahkr tdoataining organisilyl
remai ns becom ng sol ubl e or dispersible in seawater as
£stersgoups, and an aatidadlast.ep, the sol ubl e or

di spersible framework at the surface of the paint

| ayer on the ship is washed out or eroded. The

SIVO4HL02/62698 descrihext an raatiyfoaling paintvghich is gmdually dissolved in
uaternar ghos honl um grout?ls t hat are used

SRRy o GORsisg ofet .a&ﬁ’a@npmqy?@'ﬁnt Jwaving marine
'tﬂé Tﬁgﬁ?&lougﬁﬁ({: BirtderUontptisedea AR mateRaPANE BnCiuxiliary film-

ero QS onger-chaln quaternary amoni um
gormm ezsinr dhe abiNaryeljmattaming resint bempeises ,a tnomskydrolysing,
t.0Xi.C W|th increa

eI eT simiralthBac o dunl| 87, AR ATl ; fg-forming
%&t}nggg%gﬁg%bu 283???8;%8?Ib&e%ﬁqaaﬂe?f33@2amMn|um groups
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,'t'he soluble or dispersible framework at the surface of the
péint layer on the ship is washed out or eroded. '

The structure of the quaternary émmonium groups or quaternary phosphonium
groups that are used as blocking groups on the 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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Consequently, there is a need for a binder polyner
conprising blocked functional groups of which the

whb@aki8sgs gr oups can be hydrol ysed, di ssoci at ePICT/B8P2003/007693

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-nentiponed

pr obl ens/ di sadvant ages. The invention further rel ates

to the preparation of this polyner, its use in

O¥nisehaghtiy) ItHIEPRS it ineed, féro aaminddropblyfteri @omprlsmg blocked

conposi tions conprising the polymer, and to the use

Sunatioaat praups| ¢fn\ghlcbdhﬁd§%|ﬁlféﬁ1§r¢uﬂ5 €37 bprydselysedh @ssomated
r g

KB SRS BY R e B SrRRies; g pmel amBRichelthat, remains

@edopinmsmulﬁleewdtsﬁersnmel in rﬂeamtert dea pesslt:mf whmzla rsald) blocklng

is a conpri si ng quat er 5 amoni um gr oups

&ﬁ%&ﬁa%&%@WHSFW'tbr%?%ﬁ%wylﬂﬂn 'Bg'ﬂéﬂbound ( pendant )

to the backbone of the polynmer, said quaternary

amoni um groups and/or quaternary phosphoni um groups
Hehengresamt navertiod, relatesttbea padyrder Whichk @doides @agplidion to the

counter-io count consi,st
oS TEe e Eropfem S sZ BV AR g g g M Do Telates to the
r@;ﬂ%’u@n dIrthl gatydnler hirgl L8e an kei-fBUMKP ceapsitdnBdto aAti-fouling
| east 6 carbon atons. The present 1nvention further

rC@n’éaQQ§$tIQFt$ gopsisings the rpglyraphr ARG Buie diseoRl-sughaphti-fouling
Cc%hﬁ?ﬁt‘io%t Sof E'%D@%t&{ﬁ%eéﬂﬁé?{ nﬁéwgfr@é}ﬁ}esqmm&’sﬁmﬁ Water such

nrum rocess co

%sematafullsaﬁmys dfing ptatfosais| oih pcrdemnoamgseand)pupes.
phosphi ne-functional nmononmer of formula (1): WO
2004/ 018533 PCT/ EP2003/007693 5 RORII ~ 2 H2C=C C

R &nﬁeﬁpo%ﬁé’r%f@he present invention 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. TheseAcounter-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 (1):
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Yis Oor NH Zis Nor P, RLis a hydrogen atomor a
Cl-A4 al kyl group, preferably hydrogen or a Cl-C2

wabkéloiggBoup. R2 is a C2 or a C3-Cl2 dival ent PCT/EP2003/007693

hydr ocar bon group, preferably a C2 or a C3-C8 5

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. io - Replacenents of the counter-ion of
the. quaterni sed amoni um or phosphoni um nononer by a
car boxyl ate group derived froman acid having an

al i phatic, aromatic, or al karyl hydrocarbon group
conprising 6 or nore carhon atons. This results in,a
guat erni sed nononer that 1's capped with a
counter-ion, wherein the countef-ion consigts of/{he
ani oni ¢ residue of ag A5 @cid gavi-rgYar—alR phatZc
hydr ocar bon group conprising 6 or nore carbon ateTs.
Pol yneri sation of at |east one type of |ong-chain
¥Hedeipapped quaternary anmoni um nononer and/ or at

| east one type_of |ong-chain acid-capped 20

quaY &8 farej WHoZpisoNi P Bnds idohydroasRatem omraeC1-Ca alkyl group,
qu j I 1 Re: sphi ne-functi onal
mﬁ%’%iérpagﬁh?’gdr}ﬁg{*%%ﬁ@g ﬁlkg’[eg%gu?)f ormed by reacting

t heRAiw@GBror(d £\81b bivalerdhydrocariaen dralipepreferably a C, or a C3-Cg

g{ g&@%ﬁi-\(pggggér OBLg[o%\%d@gﬁ%@&ggltyhau zt 8r 6a CCE‘EB,? ndivalent

PCTHﬁPr%QQFy r@gé_ 6 carbonate, ethynethyl carbonate,
di etéyl carbonhat e, and di propyl carbonate. Mbst

pr eR&andR1 indaperdentlyoeprasent adt 76t Kyl geaupo pseferatiymethyl, or
exanpl e,. quat erni.sation of an am ne-functional nonomner

of g&onﬂpﬂal& §Ub%ﬁ3§9ﬁg‘eﬂylﬁ%8ni c acid diester

results in . a quaternary amoni umfunctional nononer

of formula (11): ROR3 251 I I R~N~/ R X(-) )
- 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 Iongfchain acid-capped quaternary
ammonium monomer and/or at least one type of long-chain acid-capped

quaternary phosphonium-functional monomer.

The quaternisation of an amine- or phosphine-functional monomer of formula (1)
can be performed by reacting the monomer (l) with a carbonic acid diester,

preferablly a carbonic acid diester with up to 6 carbon atoms such as dimethyl
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H2C- -CCY R whereinyY, R, R2, R3, and R4 are as
specified above, R5 is a Cl1-C5 al kyl group, io0

weeekeuebly RS is nethyl, and X is an ani oni ¢ PEFEH283/007693

of the carbonic acid diester. The reaction conditions
can be as described in. EP-A-291 074 for the
guaternisation of a tertiary am ne R' RYRZN wherein
R', Ry, and Rz represent hydrocarbon residues. For

i nstance, the am ne-functional nonomer of formula (1)
and the carbonic acid diestergcan be used in a nol
ratio of fromO0.2 to 5. 15 Normally, the reaction can
take place in the presence or absence of a sol vent,

%brb%n%&'.acéﬂh‘}ﬂwétﬁﬂp@ér@bﬁéfé ‘H‘etﬁypﬁhMa‘t@ gﬁ)@%propw carbonate.
Preferably, the reaction is-performed at a tenperature

Blost pesfered ds ageacim usingdimethybeaibosatst. an al cohol ,
preferably nethanol, under an increased pressure of
about 90 psi tol GO psi (6.1 105 Pa to 6.8 105 Pa). 20

“Foe exephslecifeaternisatioe sfaahcaraine-funutidreal- mononfert dfeformula (1)

uaternarﬁ anmmon| um or guaternary phOSEhOﬂIUﬁ]ﬁDn

0
G8ihgdpe pal M@&'%Ql@fde% estiisg A iavgielRana BMYRgPUM "functional

R HEH: L Cof FBFmatak® hydr ocar bon group conprising 6 or .
nor e car% ato . For exanple, the acid may be a

carbonic aC|d a sul phonic acid, or a 25 sul phate

aci d. Preferably, the acid conprises 6 or nore carbon
atons, nore prﬁfera@y 8 or nore carbon atons. The
acid preferably conpr|ses up to 50 WO P{O(ﬁ/ 018533
PCT/ EP2003/OO76$3 7 Larbon at ong, e(\ﬁ) nor e

pr ef er abl yqup—tg -36- CarbenyatonR —anil (OST Ror ef e*r ed
up to 20 cafbon atons. The pol ymeri sat i s0f the

| ong- chai n, acid-capped quaternary ammoni'0om or 5
guat ernary phosphoni um functi onal nononer, or of a

e EoR  A SO o4 1 SEmNeA BRAYE, R fyA Cortn iV aroup

Breferarsty Rifis pRstAPNang DSis dreanigniirebduedidhé tarbonic acid diester.
co- pol ynerisation can be perfornmed with an

Urneatreastien ecendiiens pmaspdredabydesaaibedndn ahPeAt2a1 074 for the
quaternisation of a tertiary amine R‘R'R*N wherein R*, R’, and R* represent

hydrocarbon residues. For instance, the amine-functional monomer of formula
() and the carbonic acid diester can be used in a mol ratio of from 0.2 to 5.
Normally, the reaction can 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 to100 psi (6.1 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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or am de of an al kyl, al koxyal kyl, carbocylic or
het erocyclic al cohol or amne io with an unsaturated

w@a00doxssB3 ¢ aci d, such as nethyl acrylate or PCT/EP2003/007693

nmet hacryl ate, butyl acrylate or nethacryl ate,

i sobutyl acryl ate or nethacrylate, and isobornyl

acrylate or nethacrylate. Alternatively, the

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

is The pol ymer conprising quaternary anmoni um gr oups

and/ or quaternary phosphoni um groups having

counter-ions derived fromacids having an aliphatic,

_BABH AtemsVevah indéie! préfetaBiyaApRBMEABRNCRBMIS, ah8 indst Preferred
nore carbon atons can be prepared by pol ynerisation

op tat20 eatben @tkMmsype of | ong-chain, aci d-capped

quat ernary-functi onal nonomer as descri bed above.
Alternatively, 20 it can be prepared by reaction of a
rchJeYﬁElVrrmistaﬁd)midgghquahgxdnaw aa:idrgappm quaterpanaadimonium- or
guat er nary osphoni um groyps with an ag¢i d havi ng .an
AUALATAERN PhOSRIIRINMAUNBHoNal KBPYIMAY oo 0L, BHX S ) duaternary-
MR Ion3l W‘H?ﬁorﬂﬁré,m{:& O5E BUHARE® usihl3e aPVEREHT of co-monomers,
invention further relates to the use”of a polyner

optipnalli mixtupss gfi atoemoaoessmibn exayplteumdailiatl eo-polymerisation

i PR e WRECR U EatBe e Prenalfe B AR g an ester
waérﬁrd@abf/aﬁh@lmh@n{dmm:ypLda'q‘ab&qﬂnag:;rnﬁelfer@éycﬁ@cw&bhol or amine

counter-ions, ereinthe counter-ions consist of the
avitroancunsadurated earbaxylie agida SUch psamethylAtylate or methacrylate,

r ' or L d hsia0
TR g o e GSER, BIO P GOTREL AR daobomy
cmyae of aethadiflal® OAREhAGEAY PR &REA0RET00 teMondniENecan be a
present' invention further relates to gnti-foulin
MlicEOMRAHESS far xEnPle SieNe: oyl oY "iorlfaP'é% & Ht”yhag?tﬁ?
mari ne bi ocidal properties and a polyner conprising
quat ernary anmoni um groups and/ or quaternary
pites odyrhem congprising  Qeatechary amendrdgicb gneups andfor quaternary

RSP AET 95 LB R0 RPN oy BB T gIRIAT o PEcdclsy having an
CANPRBERE, - aroffttic, WheRirp At oEBBhejrolpBonsSrisihg 6 6f nidi€ carbon
anionic residue of an"acid having an aliphatic,

satomst ¢a) ber prpRsey Ibyhpelymesisation gf @lijeasingne dypry of leng-chain,
r[aocric?-capped quaternary-functional monomer as described above. Alternatively,

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
quaternary ammonium groups and/orlquaternary phosphonium groups bound to
the backbone of the polymer, said quaternary ammonium groups and/or
quaternary 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.
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carbon atons. 10 The rate at which the paint according
to the current invention dissolves or erodes in

wGeeaMmisss3 can be adj usted by the structure of POEEP2003/007693

bl ocki ng groups, substantially w thout problens
related to the toxicity of the rel eased groups.
Preferably, the bl ocking groups conprise anionic
resi dues of one or nore acids is having an aliphatic
hydr ocar bon group conprising 6 to 50 carbon atonmns,
nore preferably 6 to 20 carbgn atons. According to
anot her enbodi nent of the invention, the paint
conprises a rosin material in addition to the

i ngredi ent having narine biocidal properties and the
20 pol ymer conprising quaternary ampni um groups

éﬂr@/ @resprit inveation piustenorelates gt ayi-fosding  gerting reanypositions

SR, R3] Y 80 ol RPN LS pohmer

dhiPrisihg fcﬁﬂtéiim%ryﬂfarﬁmoﬁtﬁurﬂ Beoipsg and/arl iqpBkdrhary phosphonlum
aromati c, al karyl hydrocar bon Ig};{/rou conpris

@TOWRS @O@HF’ b'@nﬂ'ﬁ (p‘ag,kbgge isthe PaIVAWY, éaiﬂeﬂyatﬁgaa%ﬁ amymonium
rggsn s o o ro Jatéﬁjéfé% PI @gﬂ] ghég}}aﬂpa%iltng} h&itFIRSd by counter-

G‘mssenlnmtri the eourdet-iorsocdnisisy of dhe iamgpnic segidee af @m acid having

acco to th prese inve t|on conprisin

it eliohat, Areritian) 3 alkant! tppgRo8BlHES SofpTising 8" or more
r&rﬂb(g}ygfd?ﬁsy_m ng, water-insoluble film30 form ng
pol ynmer. The ratio between the rosin material and the

| ong-chain, acid WO 2004/ 018533 PCT/ EP2003/ 007693 9

ary-funct j I
P B4 RO AL SBRPRCMY TG PP R Wghes o
drogegtih sehwiaksr e e édj’uﬁteﬂndy Ghetsiuctgrei abthe blocking groups,
erodln% of the rosin-based alnt matri x after the

ally withaul pretilentie relgiast teidhe dpwpiy tof dberppleasggharoups.
n‘oo%??rglfﬁ Hﬁgwogﬁlgﬁf’q]rab %oﬁ‘fb?@%dér{%l{:? Pé@BF‘BF\E%r more acids

ti°6n eanl- Ing pain
Hesving an aliphatic hydrocarbon group comprising 6 to 50 carbon atoms, more

preferably 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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a binder conprising a blend of a rosin material and an
auxiliary filmformng resin in a weight ratio of

w@000301¢583 95: 5, the auxiliary filmform ng resPOI/EP2003/007693

conprising 20-100% by wei ght of a quaternary ammoni um

and/ or quaternary io phosphoni um functi onal

filmformng polyner (A), the quaternised groups of

whi ch are bl ocked by groups capabl e of hydrol ysing,

di ssoci ating or exchanging wth seawater species to

| eave a polyner soluble in seagwater, the bl ocking

groups bei ng anionic residues of acids having an

aliphatic, aromatic, or alkaryl hydrocarbon group

CaBBEY de'é@er@naﬂf—fdﬁéﬁ@néla §9Mer! 8R8 .optidHaldp oA8%e0Mmare other film-
no 15 hydrol’ysing, watef-insoluble filmformn

rli@llnylngrre(sB)s m%ilneenm ﬂ’\mr@ng’m of \ihecpaiphdilpea @/g@édhgorellable

AraEas! bhe JFRrgtes! Bk, el Rl the P el marine

BiGdi@aInsbpefties Has Ban I@Qbfye‘d?fronﬂhefpzrrabl yis r03| n,
nmore particularly wood rosin 20 or alternatively taI I
rosin or gumrosin. The main chem cal constituent of

g?q}i E%Ihg fo %bbr'é{‘érf‘eé"é od-méntr ?ﬁh@ |ﬁ\?é?1t|%ﬁaﬁiy aﬁtﬁ—f&d’!i‘ﬁmaint has

comrercl a erably t sold as _
(awbireler vdonm@Ejsing i blenahef aomsrm metenialaand an auxiliary film-forming

3'3%@[ i e vt el ebedadiTe vt Sin BdlR, e giming resin

n'ii?/ ?‘iO[ﬂfﬁ%‘ Wwﬁgih‘t'ﬂ?ré aﬁgtern%'yﬂamﬁfonmrﬁoéhﬂlor quaternary
{ such cal ci um nagnesi um copper

zphusphoslun&ftmctlmhel fia-forpeing | pRlymgr (Aot ere me@rmﬁe@l groups of

f i I f or % FB(%#Y@”%EQ% %Pégg Jdg]f 9\?@?&% aﬁjﬁgﬁm%ﬁaygxchangmg

amﬂﬁ) I%@bWél?ér Sheciés \tb Nghval X polyetdresolublehiny lseaWaBEreltlaé élocking
or vinyl chloride, an acrylate ester pol%lﬁtr 30 sug

2 OHPH pRigaic r@fslcg@ﬁoq) \Vids havipaearyali i€, grwptlc or alkaryl
o SPn ol AMIEHOE R R ERRER UG B3g Az o nom

atyairelysingt Watertingolubledilm-foamihgypglymeni{B).n a co- nononer
such as acrylonitrile or styrene, or a vinyl acetate
pol ynmer such as pol yvinyl acetate or a vinyl acetate

V'I'Hé”ro%m ‘?ﬁ?t@ﬁgl CWHQJW'E%F\ bBOLYABH {P)a Winposition comprising a

ternative e a polyamne, particularly a 5
pot;;@nmtehawng nrg!aanpl hiocidal angeléraseamd fadangrshain, acid-capped

po'éltgrmnar?-ft?nct%n]; m‘rjlecrI 8re er%%

fy 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 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—insolubie film-forming polymer (B) can for example
be a vinyl ether polymer, for example a poly(vinyl alkyl ether) or a copolymer of
a vinyl alkyl ether with vinyl acetate or.vinyl chloride, an acrylate ester polymer

such as a homopolymer or copolymer of one or more alkyl acrylates or
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or the polyam de sold under the Trademark
"Santiciser". W have found that the paints of the

w0 neanissen have the optimum conbi nati on of PCT/EP2003/007693

filmform ng and erodi ng properties when the

non- hydrol ysing, water insoluble filmform ng polyner

(B) is present in the conposition. Mst preferably,

the io weight ratio of rosin to total auxiliary
filmformng resinis from25:75, 50:50 or 55:45 up

to 80:20. The hydrol ysing or ¢gssociating filmform ng

pol ymer (A) preferably forns at | east 30, nost

preferably at |east 50, up to 80 or 90% by weight of
M@haewldtegwmén bFéféﬁHHW BEnfaR$iNto & RArEMattine M yed a[kyl group
wat er -i nsol ubl e " polynmer (B) being the renmai nder.

and MEyi poRiAn Bheopadryaraes sHieh s @chienitilkiar a’rryyene or a vinyl

leggé O%erwgggtsﬁ% S%%IWnygnééﬁgté ﬁ?c\ﬁmerﬁ?g V@[htyl chloride

esponheer. aPolgmemaiB)c day\drauemdmelysm aspolyhmire, partlcularly a
t ol uene or trinmethyl- benzene, n al cohol suc

RObAIAB Navills & plRsticising AeC %%am&m@?ré}r?ofaﬂmmd dimer
%frtﬁ%p%m&&eaﬂq&nde@rﬂhﬁm&erﬁaﬁéﬂs%%tléiébv' acetate or

acetate, an er-ester such as ethoxyet hyl
MWethave foundrthiah thxe painps bf theaheenrtjorshane theeoptiei casnbination of

S aing ) &ress BEP YR WaSite BOBgeevSns: aler insoluble
Mnsif8FrRin fpb%é?r(tmol%ep@‘sehhﬁﬁQhé%dtﬁﬁéﬁtlor%Mﬁ&t preferably, the
anti -foul'i ng”pai nt "according to the present invention

avaiglel ranpttpf rosinia tedal auxiliasy fiimdarmingcrasire isafrom 25:75, 50:50 or

I
SR U NE e T A fbeipdiht Byt haElofitly, iflgmer @
toefeiralsly fomns rollyastr30, most prefefablyabt Jeast 58 Upets801d1980% by
and up to 35% by wei ht based on the bind

pol yner .
mvelal a5 the %&Iﬁ%mﬁm PENISgr IesHY, 5m%ha§@'wgarw@ter-msolub'e
18533 PCT/ EP2003/ 007693 11
m%?‘g Bé&gﬁq'tqev@gﬁ%%égm hal ate or dioctyl

pht hal at e, phosphate triesters such as tri cresyl or

e rosiReandibd riSerEoag, R Al BibEirdine resin can be

RhRBA(ih| £ToHMHEY k¥iveht AHEHP AR BPleaRE PR 6f the ﬁalnt solvent, for
organi sms or a pigment, or a m xture thereof

teixagple, @m’d/ajomtlgn’emtﬂrogafbon such as xylene, toluene or trimethyl-

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

or methoxypropanol, an ester such as butyl acetate 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 total 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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be m xed with the binder using conventi onal
pai nt - bl endi ng techni ques. Wien the ingredient having

woreonessBs oci dal properties is a pignent, it ceor/BR2085/007693

or part of the pignent of the paint. The coating
conposition preferably has a pignment vol une
concentration of, for exanple, 15 to 55% 10 When the
i ngredi ent having marine biocidal properties is a
pi gment, the pignent can conprise a netalliferous
pi gnent, for exanple a netall{ferous pignent having a
solubility in seawater of fromO0.5 to 10 parts per
mllion by weight. Exanples of such pignents which

h | | |
?hﬁgél%{% n%})ﬁs‘yrll%?nﬁgl%thglsa?% ‘SF rog’cﬁcgyloé(}f%hé'l’@?e: uﬁ}dgygﬁf’é trif¥sters such
aa|tucfpammretns(lmmopwmlmmybpmmhaze e oétlwwaéa@ paraffins.
bi s(di t hi ocarbamate), zinc dinethyl dithio- carbamate,
zinc pyrithione, copper pyrithione, zinc diethyl
dihehihgrtiidstFiving me@iRRSioci@sl prapertiis mlfme agdibyideder aquatic
bls(dlthlocarbanate) O her spari ngl ubl e
OTSRRIBMS 9T iPiginents 81 apmnpiturg thereefalAisebiogidegansd/pp piggnent can

B RaRE b R 50 B R FEHLES When

$Im@nmgrgtj}en$diawhgenmngeebmsidahprdmrtmds af. pigmesndritlcan be all or

PR, B tof caoal il OBE a5 EoRtia) SorapPLeh oSy has 2

DigtRERB ol i@ BIHcBntrafidh BE fof &afnpie! N5 76 BEyPxi de, whi ch

I's not effectlve as a bi'ocide but dissolves slightly
nore rapidly in seawater. Copper netal can be 25

BiGe5 e PpusleRr AT B o ELroBELE d g e iament
AP esMmpried é?&ﬁetéﬂlﬂér@h@ @gﬁ@h’c medraekarhpleoas mdtalifeiéus pigment
for marine organisns, ._an ingredi ent having

rmvmgeabwiubw lrpseewatxeréé framat0.pstoa10 mastsi per wUpnnlat weight.

Bioh, FETRTGlS WA, FRTEOAR ARal e B incice

= ben orpwr}oglcbmpnuw&ZgﬁéhOwS&Q)rBﬁg {1 E:HEGO&(L@&Y@&hlocyanate
tri oron stitu i sot |az | one s
AURIRHiT HIURRALD. ﬁl%@'ﬂﬂar\e gis(dfiniacvoams! neinc “dim &1 dithio-

i?creg‘iﬁérﬂﬁ% h%lﬂal %%rlltgirégélh ee{f?ppgr Gpﬁl‘!.’ﬁibﬁér ‘iﬂﬁ! %‘_‘Eutﬁga%‘lth idc@fbamate,
(copiper orgs)nate or cuprous ethylene bis(dithiocarbamate). Other sparingly
soluble pigments having a solubility in seawa{er of 0.5 to 10 parts per millioﬁ
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 dissoIVes slightly more rapidly in seawater. Copper metal can be

present as an aquatic biocide, for example in the flake or powder form.

The anti-fouling coating composition can contain a non-metalliferous biocide for
mari_ne organisms, i.e. an ingredient having marine bioeidal properties that is a
biocide, but not a pigment. Examples of such compounds are tetramethyl
thiuram  disulphide, methylene bis(thiocyanate), captan, pyridinium
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2- (t hi o- cyanonet hyl t hi 0) benzot hi azol e,
2,4,5,6-tetrachl oro-isophthalonitrile, 5

waoelc@hlossesd | uani d, tolyl fluanid, PCT/EP2003/007693

2- (p-chl or ophenyl) - 3- cyano- 4- brono-5- trifl uoronethyl
pyrrol e, 3-butyl-5-(di brononethylidene)-2(5H)-furanone
and 2, 3,5, 6-tetrachl oro-4-(nethyl -sul phonyl ) pyri di ne.
Such a non-netal liferous biocide can be used as the
only biocide of the coating in a copper-free, or even
netal -free or pignent-free, aqiti-fouling coating. 10
Cptionally the anti-fouling conposition conprises one
nore aci d-functional biocides, for exanple,

?r?dﬂe‘rﬁt{cﬁoﬂ & @UB?ﬁthféoo‘iécﬁh%zéloﬁe thﬁ‘yéé 4 5-dichloro-2-n-octyl-4-

ur an-2- car boxyl | acid g 00XYy) ci nnanic
citbiazelisBeorne; Zamed)ylth&ﬁ:ﬁ batyﬂam;mj yelppramtamino-s-triazine,

RES Brtiehfrgiir B S bar Gt BRREOT) 2 ° o

QOB cyahdfmethyittiy)penasthiizole, ee op 4qwnwtrtachroe@4sophthalonutrlle
anti-faouling coatln&'I I n addltlonto(tb(;}‘elﬁredlent
a any

Idéﬁhka@ﬂHﬁF“idne bi otahdB¥anid.oper t i%&-chiRr -Fyanas4promo-5-

RIS
Siped, I SO oy B R furarone
Qo$15¢6-tet(auhlmro)4 (mgtmhmlphémyl)pymdtm c eSpchg ment norkinetalliferous
re.not reacti wth se

d
46,500 e vasEan e of e of § 0 Epatid 18 3 Saader-frep. or even
rﬁhéﬂal-ﬁaelw d@hgm-ﬁee Sattbfodfing thafimgim di oxi de or ferric

oxl de or organi ¢ pi gnent such as phthal ocyani ne or
azo plgnent Such highly insoluble pignments are

era@ M?ﬁpé%u'@gﬁé%ﬂéﬁﬁp%rf%ﬁﬁ%ﬁ?? C?f{g Prgfg%c;rg acid-functional

M@él@é@bl’ov ex@fpld, W@E)AO?WTHfmahybbwa clanglieayl) furancoarboxylic
addi ti onal | y contain ot addi tives, for _instance

@il andi Rt iPhoRol einamic aeid (zaatens 9C\dm RYER Gperixtygerpf) non-
qﬁet%'ll fél‘?)%so m??@ﬁ&f&'ntafbloﬁgy(%r carl R8I LdRPES thé Ynly biocide of the

e zeolites or I ph aronati ¢ am nes such
as:atlﬁ ite hy dsoppler-$tee| aon menV@eZ@l@Méé)lt&S:iﬁgment-free anti-fouling
PCT/_EP2003/ 007693 13 The invention will be elucidated
ioNBef erence to the fol | owi ng exanpl es. These are
intended to illustrate the invention but are not to be
construed as limting in
In addition to the ingredient having marine biocidal properties, which usually is a

biocide for aquatic organisms or a pigment or a mixture thereof, 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 phtha‘locyanine‘ 6r 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%.

The coating composition can additionally contain other additives, for instance
conventional thickeners, particularly thixotropes such as silica or bentonite
and/or stabilisers, for example zeolites or aliphatic or aromatic amines such as

dehydroabietylamine.
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any manner the scope thereof. 5 Exanple | The nethyl
carbonate salt of trinethylanmoni um

w@eapylisset hacryl am de was neutralised using pedTEP2003/007693

acid in the following way. 1o Solid palmtic acid
(60.26 g, 0.235 nole) was added to a nethanolic
solution (300 m) of trimethylanmoni um
propyl met hacryl am de net hyl carbonate salt (61.18 g,
0. 235 nole). The bubbling suspension (CO2 gas evol ved)
was stirred overnight at room tenperature under an

at nosphere of N2. The resultant solution was heated
to 35C for a further hour to ensure conplete reaction.

Ihebradistion willod eneidatedvith refesonsettt th@rfdﬂxbwmgdu@mbles These
pressurgw)é%el ded an off-white solid/sem-solidt

RS inden HlustratsethenBvertian it aieopeicte Qﬁ/CQ'P%tNm %ijltmg in
g%%,ﬁg}?% scHBétﬂl‘férerJ” fication. The above-descri bed
eX nen

med under the conditions
routinely 20 enployed for this reaction. Variations
on these reaction conditions are possible. For
exanpl e, alternative solvents such as et hanol

FE%QI&H i sopropanol, butanol, or blends of these

Xylene, can be enployed to yield a nononer '
Jdleumeathylwbarbonaten sel afatrimestylaormeniamdipregyimgthacrylamide was

iR USRa Rl A ke BRUFBA oLt "ot of eva ec

25 tenperatures for shorter time periods. Exanple 2

The trimethyl anmoni um pr | met hacryl am de palmta
Sl o aeid (60 @ 25% RIS) M, ARG &l Aymehanolic solution

g@ﬁo,g]lﬂ gatbo "f hfﬁ%@ﬁ B%ﬁh‘\%@thﬂ&%?b@nate salt

4604/803,85.235 F?ﬁHléDEPENE)BbW@&Jspbhsibrf €0, gab eviolved)asas stirred
prepared conprising trinet

W@Wg%ﬁ’ia@%“ d Y Gyi “l’iﬂez ?ﬁo@r’@fsp&erq) of 3Nz, Jhg) resultant
's'&llft%nl)/vaég’ﬁ@é’@d %tm for( aOugther 'h%@xM‘io(@r%r@Qxﬂnplet)e reaction.

-azobi s-(2-nmethyl butyronitril
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 blends of these with xylene, can be employed to yield a monomer
solution whibh 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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5 AMBN initiator (2.26 g, 0.118 nole, 1 nmol% . This
feed sol ution was added dropwi se over 3 1/2 h, with

wore@lamssal stirring and under an at nosphere oOPCNEP2003/007693

a reaction vessel containing (3:1) xylene:butanol (265

g) at 85C. After the nononmer addition was conplete,

the tenperature was raised to 95C and a booster

anmount of AMBN (1.13 g, 0.0059 nole, 1/2 nol % was

added. The io reaction was maintained at this el evated
tenperature for 1 h. The pol yyer solution was
transferred to a storage vessel on cooling. The
above-descri bed experinment was performed under the
conditions routinely enployed for this reaction,

al t hough variations on these conditions are possible: _
76 -Oferst seplutions owasol \pEeRarsdendeCBBA$ING s e drigfethylammonium

ESRPRBR Y o PRl AR188 51760 2353k 8) (35 Syiene:butanol
g(ﬁ@tgm iﬂijM{Aa(ZES.thgl O.QﬂEtrl‘l%leQ:,r ﬁhatEZ’_-a'amBJsml hsH(3-methylbutyronitrile)
meth)acryl ate. _styrene, apd ot he nyl.i ¢, nmo .
ANBN; inifiatar (3261 9,80 8emeic: ah RN e destSQUto), Was added
f Rt af it -
S RIRI A b, WG hOAHnIG i fRPRRY ReL R atidsbhBR of N
10 s ceAdtioasvesiset hentaolingréd: 13 aylenedndanole(268cy) ah85°C. After the

Toheaat Se5ha, oL iRy 65 T RkEauE BB, A6 5rc and a
HoRIRreamdahe\sf AUBN (1.2a9d t 0 @D59ahicks, N !nva%e was added. The
initiators such as a,a' -azoisobutyronitrile (AlIBN),

craacuémw weasd maistaineshpt dhig eipwated| tempergturat ori hihs gpolymer
' i % ' ' i gh- d
RebfioriBp fanplificiio d Hbrdfe EkscBhofind: 31, hoe°

pai nts according to the invention. WO 2004/ 018533

PCT/ EP2003/ 007693 15 Nanme Descrj pti gn _FilmVal. .
Vihepbpyg-aesaikad axpRItneRlsvas pérfatmes @[ﬁ%ihqé?@%ons routinely

%glﬁgﬁi g{u/rotglg% {é%%tﬁoé,fﬂg@fb@é/aga%ng ohhedd ¥8A&tioNEaF possible:

Other solvents or solvent blends comprised of common paint solvents can be
used as alternatives. 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 monomerlwill 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,a’-ézoisobutyronitrile (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.
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Sol vent 3.05 Ha

HDK- Thi xotrope 1.47 1.01.

nsa- Scarl et

N200 Xyl ene
RN-C(r) Pignent 5.10
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Pignent 6.76 11.63 Cuprous Oxi de Biocide 20.25 36.73

Lutonal A25(r) Pla
et hyl ether) Methy

stici ser

| iso-anyl ketone

11.93 3.54

Sol vent 2.

(pol yvi nyl

27

Exanple 4 The following naterials were mxed in the
stated % by wei ght using a high- 5 speed disperser to
form copper-free anti-foulingygaints according to the

i nventi on.

Nanme Description Dry Fi |l m Vol

W %

Pal mtat e-capped Resin solution 43.24 36.29 Resin

e[ Sof vent - 5. Bgs&‘ﬁﬁﬁgﬁe ::Ul(r)D m;lgmgcwgaa . Wt %
;séfm{é\ﬁé?@bkﬁﬁl Tery aéé‘é}(o‘q} sper 9 ant 02‘1;2‘1 p 46 16.37
Rﬁ§'|nnl 1051(r) Biopjde 12944 Zi ne Dot
bliydeoquingng ~ zi ne o \'b@[r\ Bi ocide 6. QQ\@261 °7"0.10
| Tixogel MR®5( 1) Pl ast Ofganaciaygelient 36 (pAt-$2i nyl 1.36
e Bliigh-Wableer) HDKi-t an| Tihixdtropé de Pi gnent 2. 77.43. 84 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

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 0.52
Silica-Wacker HDK- | Thixotrope 0.68 -0.62
N20®
Anti-Terra 203® Dispersant 0.76 0.46
frgarol 1051® Biocide 12.94 493
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)




Rutile WD 2004/ 018533 PCT/ EP2003/ 007693 16 Exanple 5

The following naterials were mxed in the stated % by
wowioghissssi ng a hi gh- speed di sperser to formeimEP208316)7693

copper-free anti-fouling paints according to the

invention. 5 Name Description Dry Film Vol W %

Pal mt at e- capped Resin solution 34.61 28.87 Resin

Xyl ene Solvent - 4.63 Tixogel MP(r) Organoclay

gellant 1.43 1.01 Silica-Wacker HDK- Thi xotrope 0.35

0.30 N200 Sea-Ni ne 211(r) Bifcide 6.89 9.94

Preventol A5(r) Biocide 8.69 5.12 Iron Oxide

(Bayferrox Pignent 3.32 6.53 Red 130BMr) Lutonal
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Name Description Dry Film Vol Wt %
Paimitate-capped Resin solution 34.61 28.87
Resin
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®




bei ng neutralised by counter-ions, characterised in
that the counter-ions consist of the anionic residue

wobooanissss d havi ng an aliphatic, aromatic, or peal/kP20y$/007693
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hydr ocar bon group conprising 6 or nore carbon atons.
io 2. Process for the preparation of a polymer
according to claiml, conprising the steps of: -
Quat erni sati on of an am ne- or phosphi ne-functi onal
nmononmer of formula (1): ROR Il RGCCCY R Z\ R
wherein Yis O or NH Zis N P, RlL is a hydrogen
atomor a Cl-C4 alkyl 15 group, R2is a C2 or a
C3-C12 al kyl ene group, R3 and R4 independently
'qRimwsent a Cl-C6 al kyl ene group or an optionally
substituted phenyl group. Replacenent of the
counter-ion of the quaternised amoni um or

phosphani by ogo ri

Ao APl TG vy BugRaRy il BuPE gl quatemary
al kaghwsphysiuat agrieaps gibound C tarpthiesibagkboner ofrothe qeolyroer, said
atons. - Polynerisation of at | east one type, of .
Ion@@ﬁﬂﬁ%@’ﬁmﬁﬂﬁﬁdgfﬂ%eﬁﬁgﬁv QYAIRHRRY mPRBRRRYIUM  groups
and/,of | ONG- j ' ¥
g RReRYy HURRcRlonanbd et h g ounrions
20040nsRE D8 tREHNHNO0851008683an agid3havisg am aliphatic, aromatic, or
antifoul j ng, coati ng conpositions.of a palyner
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phosphoni um groups bound to the backbone of the

pol ymer, said quaternary ammoni um groups_and/or .
RiatRiosessy forpthespieparatiangeba meolyaengceridingta slaimply comprising
cou%grs;(eiposngf characterised in

- Quaternisation of an amine- or phosphine-functional monomer of formula

(1):

—o
2.,

1
R
HZCZ(‘; —C Y R - Z

wherein Y is O or NH, Z is N or P, R' is a hydrogen atom or a C4-C, alkyl
group, R? is a C, or a C3-Cy2 alkylene group, R*® and R* independently
represent a Cq-Cs alkylene group or an optionally substituted phenyl
group.
- 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.
- Polymerisation of 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.



5 that the counter-ions consist of the anionic residue
of an acid having an aliphatic, aromatic, or alkaryl
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4. Anti-fouling coating conpositions conprising an

I ngredi ent having marine 10 biocidal properties and a
pol ymer conpri sing quaternary amoni um and/ or
guat er nary phosphoni um groups bound to the backbone of
the polyner, said quaternary anmmoni um groups and/ or
quat er nary phosphoni um gr oupsqg bei ng neutral i sed by
counter-ions, characterised in that the counter-ions
consi st of the anionic residue of an acid having an

& | NI inGantidoRIRY toatity coﬁa%o@n'tlbﬁé wF a'btg éﬁé@rﬁﬁrigihgld@aternary
conprising 6 or nore carbon atoms. 5. atin
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additionally conprises a rosin materi al ogjoatl

comibal heorowrtebiansneeRYstcPaing emoarpar%t%%'% &N AR having an
t haty |h§§t|§°§|tdnﬁ‘&|c C&”Bﬂéir%li ﬁgunrjgﬁgrnb%nbg?&lﬁ{u d féﬁd ®J or more

a ble a rosin materi
fllma‘rbmmamgnsesm in a weight ratio of 20:80 to 95: 5,
the auxiliary filmformng resin conprising 20-100% by
wei ght of a quaternary ammonium and/or quaternary

RN OSRRRIHLNAY fddé@lhgoé@hpéélhaﬁ %bmﬂﬂﬁlngoﬁh)’ﬁgfecﬁéﬁt, havifg marine

quat er ni sed” groupS of are bl ocked by groups
capaiibedalf prapertigsyanchg, pcdurgeb@ompnwggauaé&mgmﬁ@omum and/or

h
oL ALY o BEfe it il 5 Jo PR R d Boymer,
20044-1d Goateritary/ RR NP QF6G8s ah/or egiatereanophesphimium groups
havi ng an aliphatic, aromatic, or alkaryl hydrocar bon
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bl end of the rosin material and the auxiliary
filmformng resin

5. Coating composition according to claim 4, characterised in that the counter-

ions comprise 6 to 50 carbon atoms.

6. Coating composition according to claim 4 or 5, characterised in that the

coating composition additionally comprises a rosin material.

7. Coating composition according to claim 6; characterised in that the coating
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 95:5, the auxiliary
film-forming resin comprising 20-100% by weight of a quaternary
ammonium- and/or quaternary phosphonium-functional film-forming
polymer (A), the quaternised 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 béing anionic
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in a weight ratio of 55:45 to 80:20. 9. Coating
conposition according to claim7 or 8, characterised

WO oothess3s he 10 auxiliary filmform ng resin BOIRP108E607693

30-90% by wei ght of the filmform ng polymer (A
capabl e of hydrolysing or dissociating to a polyner
soluble in sea water and 70-10% by wei ght of the

non- hydrol ysing, water-insoluble filmform ng pol yner
(B). is 10. Coating conposition according to any one
of claims 4 to 9, characteriseg in that the

non- hydrol ysi ng, water-insoluble filmformng pol yner
(B) is an acrylate ester polymer or a vinyl ether

pol ywesitlued lof &6idsi Raving v sdliphatic,aamrmatid)doit @lkdryl Byérocarbon
of clains 4 to 10, characterised 20 in that the

bi n@SPUP nePMBESING RoRr pBIYPefarbop| atams, f8d &Oe%%(vt ofta non-

po y HFEin8 o BRRRfin B s BCChr i ng o

any one of clainms 4 to 11 for protection of man-nmade
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Pi P&Smprises a blend of the rosin material and the auxiliary film-forming resin
in a weight ratio of 55:45 to 80:20.

9. Coating composition according to claim 7 or 8, chéracterised in that the
auxiliary film-forming resin comprises 30-90% by weight of the film-forming
polymer (A) capable of hydrolysing or dissociating to a polymer soluble in
sea water and 70-10% by weight of the non-hydrolysing, water-insoluble
film-forming polymer (B).

10. Coating composition according to any one of claims 4 to 9, characterised in
that the non-hydrolysing, water-insoluble film-forming polymer (B) is an

acrylate ester polymer or a viny! ether polymer.

11. Coating composition according to 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.



