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ANTI FOULI NG COVPOsI TI ONS COVPRI SI NG A POLYMER W TH

SALT GROUPS Description [0001] This invention rel ates

to antifouling paint, especially for marine

applications. (00021 Man-nade structures such as boat

hul I's,  smFsuLINGiCOMPOSITIONG COMPRISING®i HOLPMERIWEH SALT ERESRS

and pipes which are 5 imersed in water are prone to
pedeitioh N by aquatic organi sms such as green and brown

al gae, barnacles, nussels, and the |ike. Such
[00Gt] I Trastinverdion reiates t@mmmjm pjatnOéSpmtlmr mating eppii@tlond| so
(002D nifari-raade eftubteres syptyascpal helb. breye. @lfiling PlgtogTre ol PERSUCERIY TGP @pgpipes which are
immTpfgpddn waseu PP Frgng (e fouing hypualireariTs s po SHE fre ronpEararFdes mussels, and
the | urerslal' rﬁﬁnglof rfwé%l' bgtt"%?ﬁ 8 ) E?qu?@me@yg nals such as concrete,
Thi lfu nu s?] ulls. useé |t mcreases Tic onal 1{ ent through the water,
the ns 113 L rem Eeed ﬁcﬁrj%%a PHGOGRR qnﬁéaﬁlg oh Q ures such as the legs
of kg rn%g duEtdr esistadce biShicR laﬁ#&i ot RIAGo @hVes and currents
can%h br@re&&téb\é &Jﬁo@ﬁtt Fﬂgeébﬁs dtrBRed i€ @S stru@iire, dRd debdnBigbecause fouling makes it
diffiqult @ inb 268 staibttre @F defefts EHES btresytracking@and chrrosisr. k iy a tudsame B@ipdsia@h as cooling
wat¢r @tokestashmitetsoBecduisd thkeffeiyearass-ssbtiohaherkd imgduces! byfovling, wifinie consequence that
floweaigsraperiedyced0 can cause unpredi ct abl e and ot ent | aI Y
[00Q§h %lfne\ﬂgo g)sg fr@fggaé%palnhfo |rﬁ nee@s %‘{cﬁ gn shﬁﬁ eftlement and growth

g rn?ﬁlf? g{ae gele K‘v sk of @bIOCl or e afine organisms.

[00 Fe i%rgn ntuj@i &éﬁm ave oo sed i‘ rth d r@: u;l ent that is leached
fromsi thmd §ve% se@%resihyrl Sins afd v VIHWre% re seawater-insoluble
and ‘E)Qﬁtg 9a§édQJﬂ thetlusd Shigh plakibri? BdhERtrdtibh 31ap Rhavseibcmethd fidihent particles to
ensitBibRhind. Rds@ k@ Rardiitlie fikih InisTery BigEipistiBle ih SeawadrfResib-based antifouling paints have
beeC leBRI-EB Gllibemalrx are@ging @ints Sthelgeiiallpigméntis venrompdually ledehedppt of the matrix of
rosicinderde leaving b Hialtal mfalriogfrosin wbish igyashad ef&tzmtbﬁurf{ce@@wv lqafhmp &fthe biocidal
ﬁ"%"?@nt@ﬂgl ‘o WLM‘éh:{;t{lﬁ'ﬂqﬁF‘bu ItsI ln%oﬁp al nrt vfa Oa ymer aIEts based on a
poly ert 00|da| ltgl?oraé:ionr? mmetniﬁiﬁe@: Zmlc{; %ou%ggzﬁf §'ﬁ§0ﬁ cidal moieties are
gra rg Iyse gvgt'erﬁ lsun@gi'd split off in a first
step% on itk Elﬁﬁfar tVe gm&@ Rk t _rerfi’amb b&&hlﬁlﬁvafeﬂ&lcblb @r water-dispersible as a
resull B 4 2Eon@EtgARE FAE-soltQP ddter-lisiebibleifamialofk Wit theasifdcé arutlel pBig layer on the ship
is widBddiptitsr @€ SGdb Mt isBeaks re Haatbriitd farekapnple M@BIA-145AEY Wi th a
[oo0l] O'sittd ade offi-groamptin hastpedn piokibifedwatifrvide. thene i 5 pmqeﬁ@r qpqqye antifouling substances
that papdp tsef [Rantfiiuling aenposiiianse BelftpalisRingFerolymer, E- g) on-biocidal moieties are
o s@ki??é 55, GSA-A04 468 R -S98R FE A e s apgs oonas

070

fo00 51%@&%@3 QMan{wQ dlﬁgq:aﬂt \Amcglggrpdugwggolved in seawater and which com-
prisds 3 Bn&H E\rtf@tfdng Br aSr&meb%dL NeEredeAloBrBdin A€ LrV¥RHAtd dd@amine containing at least
one Q‘nﬁ%%oﬁwd 8%upl EP—A-S@&HB’ RsdrifR G Béatiy.corlfosition cantpriginglaadsiél compound,

a polpthércdrka@ing @Ganbsilyl Bdr grogps,\0ed 3n agtfauglit | y sol ubl e in

[0008]e AV@rR-02/026Raisscribeb ersmtioutimtprintovich ingradvally AissoivésivseageterFaegint comprises
a bingles fresen @@feCtleot hagngg@m@%demwei oy o faarinm e"a'fh%a" awlary film-

formBg 68? a‘ rrqmg re@n@ qy ol)fs fﬁgtg n58 lfle fi polymer and
an a a| l‘rrpf ? ?o% o‘:%j: of whi %:1 blo E%g uate roups or qua-
terna E: onlu gro §%n a rs ibleé IH@ %so ixéﬂanged with seawater
spe &yn% fra'?n @drlﬂhat eboﬁun @ r o% o assaliéstx@ﬁ\% second step,

the st:l@bl r HiSPAsib® BEhEWBE at@fe stikiSe 49 the B Aer orﬂheg;mB Bfwaﬁléd)diﬂt &emfed.

[ooody trhé dﬂudtd?@ftﬂﬁluﬁtémafry dmimonifir@@ipg or datetpiarg phospiaiBiiigtoups that are used as blocking
grougsrvh thk adid-funetipngd adlyntesinflupncesdiaste atybistrtise phintviissolyesqn erodes. Although longer-chain
quatérean| Man asPvp @Wp@qdataopgntqﬂpgm btggwuwrednore toxic with increasing size.

"_"JL)=.

This i nsta the il iproefin position descri - = -1 20372.

[0015’0F m‘ 8%3?2# P Fgﬁ,; W ?%\ﬁd%ﬁi;oa@p f\f;fig 6? m e antufoullng systems. One
of th hy§ menc‘%mgers escnl)ezS pnse meg ﬁw s. bound to a polymeric
back (Qslyﬁaj is {e&ared nyof ¥mers that comprise a
(metDEAWRHE Funct rﬁlmﬁ W gr%rbm§é( @M@Iiytsaﬁﬂe% éé'@/v@'r BLENS th@halid-amine salt

groups! HY@aler, &Q{ey/WbmHé? Isto s&ﬁ&xt&ﬁ&eb\bat@-fstflubleﬁorﬁhé staftSfie paitt@faddayelatively quickly.
[0011]€ a_-RI0DB25M tidscrbeamabetindetshugenpicit iy meiterfati@ tpewgandtin-bdser antifouling systems.
One of Bamimigsaliembymeris gindeestiexrribsdrionisise paspharidresalt affupgheyngfolgpeymggc backbone.
The gauntar-o oflthe phasphopiu o & | dmalioepe. fof Fidangea '@Pgeg dﬂ"d 'és'%'? of formic acid, acefic

acid ac i a Uﬁffz IO Th soluble in seawater
e tmaé?a" i asg‘@?ag P} & lﬁgﬁggever %S"Wa g,%%gs%:ﬁ to some exten sq;évit§-solhble from the
start, e pal?t ero relatng qUic! %y or ero

pa are - described for exanple in GB-A-1 457

590. [0006] As the use of tri-organotin has been

prohi bited world-wide, there is a need for alternative
antifouling substances 30 that can be used in
antifoul ing conpositions. Seglf-polishing copol yner

pai nts which rel ease non-bi oci dal noieties are

descri bed in EP-A-69 559, EP-A-204 456, EP-A-529693,
EP- A- 779 304 WO A- 91114743, V\DA—91/ 09915, GB-A-231
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[0011] JP-A-07 082511 descri bes anot her binder system
that is an alternative to organotin-based antifouling
systens. One of the hydrol ysabl e pol yneric binders
descri bed conpri ses phosphoni um salt groups bound to a
pol yneri c backbone. 55 The counter-ion of the
phosphoniumion is a small group, for instance a

[05‘@] O&le odp%pngutb%mﬁe?ssds gudginef abcfv@iréﬁlt@ma%%s thr tin@@Rknk, Gut tha 6rogibn rate of those
syStbmQXBlhtiv8ly Adhl CbnseGuehitly) tAaE £nebdftr,a saif gradp-RIAPBINY Ondet palyBibrahvhich is relatively
pooi@solubldiie s@ewpe | figmiteistart bihikdiby @uaer-enas bdabdaple setageble or ¢xghangeable with
seg@aNereeies, thahglgmer Gartelverk hata¢iaing Pﬂ?@fp‘?ﬂ@?f!‘b{ﬁﬂ @%’P'F'b'g jneeRyateras a result.
[0943IneTpe presepignverien ralpies e amniigdipg qogling emessien <o SE‘E”@H§ & polymor whioh proviles =
solution oV, e pr e nta tifoul yse of such antifouling
:, caV @fg@r?@f gﬂe ﬁf man-arr\glc]ide %u&%?’%@?s@ar}tn \g]a er 20t pr}bg gn’ﬁ%{. I§ ys dnllmg platforms,

ﬁ %Sé?g St }e&%ﬁn\%m?{ Ste al{‘tl%uli% Lo8ing @&ﬂp\'{ﬁféng a@&orcinb 'ib clalm 1 and uses
Qﬂﬁmn@ut the erosion rate of those systens is

[0‘ 1@1 athk Vigdeypolirhed sed iChBEre@bt@rdnlion js abdy@reacoingisiag ane gthofeddlts ef amine-functional
greqd dnd/gfoan,opn@e:ﬂm’of ugosngnelffmrn@eql grtp@# thate bowgyi(rendantsto the backbone of the polymer,

- saidghltepinyigh oq»notewrwhe@olpwww 9f anask feving P" Fiphgtify f’ﬂéat"ét"aal‘kf"y' hydrocarbon

referabl s

gr%ﬁ W@"?W%%tgms%? :Ia):@ ga a ba?g&%cor}éary dfot teﬁ? ia amlne angor a salt of a primary

%1 secon gﬂ me @g de% ib % gxap'n %53—273609 This Japanese
doc gst Qelof n@sf&’cva wﬁ@ﬁfou&éu@r‘g% large amount
of brg w&g@ s,er as a resu 15 OO The present
[Oﬂ1|ﬁ]V et bR Broﬁp%fﬂﬁrﬁﬁg ﬂo@mét Bs @&Bd |h ﬁ\é);htbslerﬂ Gved@a isiobtginable by a process comprising the
stpOHPOSi ti on conpri sing a polynmer which provides a

solution to the above-nentioned probl ens/ di sadvant ages
- i Reagting b egAhpimasidedngsrating o phesphiggmiynciagal rreemgses foguladiiic h

antifouling conpositions for the protection of

man- made structures iymersed In water such as boat

hul I's, buoys, dri I I |Rg pl@forms, oil producn on

rigs, and pipes. &4] SUbj ect-matter of gh% pr esent

i nvention are |i ngescoati g_aq@mxu ons
according to CFQJ#T1 and ﬁges ‘?O accordlgé\(o4claim
9. [0015] The binder polyner used in the presBnt
invention is a polyner conprising one or nore salts of
rlamne functional groups and/or one or nore salts of
""BREsphi ne- functional groups that are bound (pendant)
t Qi bQﬁNl-bQQ kPR 9% thB&‘eanah%F@fﬁc., al/Bdrélp, pretetabl YRGS 41G-C, alkyl group.
a2 B, ﬁvalér@ﬁ}tdk&ﬂ)oﬁ{;‘rb@mr&erdbﬁs cgogiivaknt igaroesdtiotigriLg\rangpreferably a C-Cy
adivaehtinplfdérbdd grogg. omat i ¢, or al karyl hydrocarbon group
CRIpH REhdegenddnty prssents, hydreged eteraitrlaCdk alliberadp: lseferah'vumﬂ"vl or an optionally
atubgfgted aBny @O¥P6] The pol yrrer co ri lséefs a saot ag‘ of a phosphine
S n ! =
hil ﬁ%ﬁf?lgg@a?ﬁgz wﬁraalt%;g]p ( mg g r-io amo |c':t res'@cy (ij:rﬂlcgf) aving. an §Itphatlc aromatic,
é § 8 d‘ tYe Qré B5n dténls (ée@ l'fcu\(’mula (1) above).
%&%9%;% o§pha{. o T Ao
J gleas e%pé&ﬂ@gﬁtsc&npngﬁbﬁﬁm wﬂ&ﬁﬁ&nb &)n‘fp“ih@sa salt of an amine-

UrgiRtidabl gBliCdnd/Bral syind? b Brodhine-aa@brant i on treat ment agents
for wastewater containing a | arge anount of organic

[0018it én e tRvingaf BNbFEtic, Fomatis o 2lkagyt hydipraengnup eAMATRInG & PRyIPESy Prefesably 6 or more
carheneatpris §an heaisgsk %é@ﬁrﬁhal"r?e' it thegffst F‘%"t'?.ﬂﬁt’ apwaﬁte@ y Sgmple, “‘f a%f ’gay bera
s e ac T ore, more preferably 6 or more
ca:??n@@@@gél&@ reae trrPé gdrat;gr?a 035@ s@e bra chgd The acids may comprise
cychw gewr cads are ;Enig C@R cid, c;nc Q §t Mot Y &FFOEIQQ acid-functional .
ros gfrﬁa;tw prise ore prefi rably uprtso 30 carbon atoms,
evi bly ?J@' chb tofns! &hd QOQ H)re‘éuébly % dafoMatéHis. Bptiofdlly, th8 acid is an acid-
funa.oha( Mhatih@Rrind tockisl p.Géertak kieh as(J9E)44(B, 10pimefh@oaed, y-dienyl) furan-2-carbox-
ylidayial brpg@aphesxyintamiGRidg@oktyric aghloup. R2 is a C2-Cl12
[00d9]v dheeprlymbrisetion obthd Eat-campgens, maperest.eor efls] nyeureor s@ifcofiPielp @xpomers, can be
ogingie Mty Q‘ICQTUF omﬁsé,loéuo Iérfugyras(ﬂf -ng_)n@?rs@r e)ga gvcgg on copolymerisation
cafwy BRgEST WhA" @F%‘uﬁed "Rsm%ﬁﬁraea?&fd e S RCTAIPI5P RR LR carbocylie
hydrogen atom or a Cl-C8 al kyl group, preferably
met hyl, or an optionally substituted phenyl group. 40
This reaction results in a nonomer conprising a salt
of "an am ne-functional group @nder a salt of a
phosphi ne- functional group, said salt conprising as
counter-ion the anionic residue of an acid having an
al i phatic, aromatic, or alkaryl hydrocarbon group
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55 ylic acid or p-(sul pho-oxy) cinnam c acid (zosteric
acid). [0019] The polynerisation of the
salt-conprising nononmer, or of a m xture of

sal t-conprising nononers, can be perfornmed using a
vari ety of co-nononers, optionally m xtures of
co-nononers. For exanple, addition copolymerisation

or%@t@ro@@hc Q@Jh&%r 8 Wik brhungdiurdddd R hES iR BONRAY! doFyB0 3 Rfthacrylate, butyl
adhtd & BethicRBiteAifbb@AdcHate OF m@ibciigte, Ghd i@cﬂborﬁ}l kaHlate or methacrylate. Altematively, the
urdhticansd/@inioydmer @beEOBYIE banpoudd, Br eambledtyesne.og byrolidere o0ng lacetate.
[0020] aTriemelymeritalipn afthe malsermpnsig @ehowmer ICEU)G)PP"FOG"GGGSF"@ a langrefgin.zpsid-capped qua-
teprery #ryrhonig rﬂa’tatémmmer?@ﬁ/wal?r%hﬂr . @cid-gappeq quateraary RApsgioglupfunctional monomer.
S%l[ﬂﬂ'g@?r ng %polymg EﬂtyT Fs&r bgd ub\p/o ?ﬂgg g em a1momum-func‘uonal
a dlg cbratFr phgs ? rg?{éyctl Pg no er is -C| , I.€. it is neutralised by
(Szfllu the anlon c res e o ﬁ: an gli %at%upoqja aryf t‘r carbon group
(iarg& alSRE QH@Esuﬁr%rbol r aen rﬂb/r sésta s&&?@&uh‘. and opsreoondary and/or
te@%@%h@anﬁ/&ﬂs@lf@ a erhaFWaJnd/&)éEoBrQ ty AR te iy BrioBiine @R & istfu@ernary ammonium-
andBEREEraR Yo RInyRIntEaL B@Ra §ftelh b b8 afcireOMPMILSH SYStem.
[0 OTHe polybr@tisatveof mfciﬁmwmmoumengrefarablnﬂgarf@mm using atleast 5 mole% salt-comprising
meromers, rgpeeitragly atlead 19 @(pleﬁ/afl' pamssiedtionis prgfpfeqm p@rifpgped usung less than 40 mole%

a coun er |on t

salrEATIIFIRG RPNYMeSp Egiore ra@M gﬁﬁ ana‘ie p‘ele"édb th performed using salt-
COPR] nome rsr monomers plus
%’ﬁa;‘%ggﬁg%fﬁj\ﬁe S re era ¥ts !ﬂ?ﬁg ole% nBre &refeeirﬂa%p? stsg 0-%) g %referably less
th b,
[o HH@ %Bymrt’d df Emrl"réflﬁ]&trdng RAdlips aRdAdH bilor more salts of

phﬁé&ﬁﬁ@ﬁnﬂ:ﬁfnw g@hk@%&h@@édd%ltmtﬁé packBare ofthOpbymaris uSetakat IS BBl of at least 5
mdléd $a0-0@npadtgindnorae) dic@aPe the total an®unt ot mdngmeanatiiiichltiepelgndp tras been built.
M@e prefanalthe theipglymer brarprise® atdéastt 19 mofe%tshitcopprisiom menomerduilding blerks. Preferably a

poameragcqsqg! trﬁgpgm;prlgesé@ﬁs tgmﬁ?m@q% s@lt—compmtnpr@mer@puldlag tﬂo&lfs};pore preferably less than
30

[0 th ly eor ore a?t—co D sm onomer burldmg blocks and
one or more qua er %.r Z?%Fyﬁﬁp Eﬁégﬁ‘ of gﬁ/ﬁ t ﬂn ﬁiﬂ alt—compnsmg monomer
tgma ﬁ&@&gmaﬁo){on%p ﬂ@r(g 09<st|se<{t te!a@ﬁ Muol@i’m nﬂ)?e preferably at least 10

&u@ﬁ @rpreaera% lebs thth 4@méloh, MRle YreRARGY REs t1RA GO Y and/ or
[0628) tAidlpyerefOS b Lisa &f Sdigtur bf polSmdiitI@inBisME@ bAE cRIMBI SltéidTlamine-functional groups
an8lbrthh@ 6r ngtesshis oM apsphifEFosiha gioupsafid piidnallp neimers Seraprising one or more quaternary
anppeitre ANt Aualsmany eoephenivh-fengtional graipn?%eup@%t)erhﬁ bgehgres pf the polymers. Said

muqnpr@p eqa Remprisestat Igﬂqt qj"aolegoélalt—cogmer g Pl'éﬁ (ﬁ op‘tmﬁ e§t) quaternary functional mon-
pﬂ}ﬁw sgn the mixture have been built.
uater

% fer m?jtl% (}5 mpnses a eas sa -compn in I S Yunctional omer building

bl ‘Ii f% rE Qrgﬁgeﬁ thatq"pm&ls&rl @@}rﬁk n%le sall—cgrﬁﬁf’elngiﬁ us quaternary
rﬁbno r%um YERE @ blefdRbl Sssal Beh y per Or med

[0di§]| n:geférﬁﬁ’sthé g @npﬁﬁ o #mphsad & pdh@RIdPdoMmbiRPg BARIOMEE Salts of amine-functional

grdipY sad/fiiond @ mall ksatts bieB@pHira dunctidthl grdpeldund (pendal ® tieltackbone of the polymer, that

wmrbgsr&leasg&hqlqymalt-gonpeqrrﬁ ormegr hyiding glo@alntorejpﬁafe@@hpq{qagq 10 glole% Preferably,

- therpomtipgreamposiiign weplfse%\%mbrm'aftt@t prEPYEes 'aﬁé"eaﬁ 6?1 QP'e‘Vn’éﬁ'fG?m'%“g monomer building

b’%ﬁﬁe“‘i'?ﬂf%{?'ab&ﬁ?ﬁﬁlﬁf" Yoy ¢ - co r| SI n QmEer s

P]rgf msn 0 eor re alt-co rlsmg monomer
bur In ckﬁ one or more uatern nc a mo gﬁ I @; S ﬁ)?‘a amount of salt-
EVE | ln urut. n@aﬁy is at least 5 mole%, more

Sind pr R & @olem&e ﬂéf&QWI&@{h% FoaRR%
[ootz’i]ams3 Qreféﬁéoﬁ:?/@ cc[a% MWHﬁoﬁfc@ﬁpaBrﬁgy‘a miurp of ppRRadrs MPIBInD Srieltl more salts of
amBB-@n@ibnaN@éuPs Sabit dbe afmosrsai®f fhuspoihé-Omadnalgroonsaad @ficglAllg polymers comprising
ongm@ore fuattmpg awednius- aod/or ateoe heseofiymindioplgiours baypgigendant) to the backbone
of thepalbger M EATONPrsHY @thestﬁm(d@eh@mersme M‘e(twptym!rPqug"ﬂa%aéeﬂ‘awfuncmna'
"‘°f'?‘i‘b?f buyiding bigeks N 1 ferferabafat legst 0@ Q
[oogzg eée t e ?ér cgmpngg | Mu&i % yéwﬁ :gé pr eslless than 40 mole% salt-
risin atema ctrona nom r buildi ly less h mole%

[00 Hﬁﬁ é red © ra thQ nX rﬁ ses one or more salts of
am eH‘ulwcttlona ufs a%/& ﬁeroamorysaltg ﬁroQﬁiné’-ﬂ&iuorﬁ@Ws'a%Qﬁa awtagd, B@ittoxicity or even
nonltSbcldBl 18 Wabakd, a iBlIihg oathg IEHHREIA a&Hﬂdh@itol’ﬂge pids&t lﬁﬁ‘entlon should comprise a
sepRiafirgreaiblt yaving mprok yioaal prapertiksed t hat conpri ses | ess than
[003Q) ITCineH4s erkferced RprodimEM gheryaits ditf@ipolyyeer thetconepridst ene Rignorerspyis of amine-functional
groppsafidigr qf oy mpre salts pfiphesPhiBungionad grpups OTYPSSe appapfenignan grpdiggt having marine
bioq,icgl Rr?pértiﬁss trefca§ WW oqupﬁﬂom%qu gjmg}o ttﬁztg éent invention may comprise a

sal t-conprising nonomer buil ding bl ocks and 25 one or

nore quat ernary-functional nonomer buil ding bl ocks of

whi ch the total anobunt of salt-conprising nononer

bui | di ng bl ocks plus quaternary flnctional nononer

bui l ding blocks is at |east 5 | e% nore preferably

at least 10 nole% and preferably I ess than 40 nol e%

nore preferably | ess than 30 nol e% [ 0024] Al so
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' erat%o th8 twBight ir£AB ob MR Yotdl BilirRiR-fedhinyVREif

one or nore quaternary amoni um and/or quaternary
phosphoni um functi onal groups bound (pendant) to the
backbone of the polynmer, said m xture conprising
atleast5 nole salt-conprising plus (the optionally
present) quaternary functional rnononer buil ding

bl ocks, nore preferably at |east 10 nole% 50 [0028]

seFa{ra@J tﬁdré%QLtXavmb K\%n&&&hér E‘gpeqlgé'&g&bloddg MAn Q(Q/m'gé ot he rnébrporatlon of a biocide into
thd QaK §rélp€of ok pi eV R4t e ek rEQARE bUBESbidcRSSepdnlirtn thd Bn BXhaRJ6 rate, which is
mds@dohtrolldbia (B d Slbd3girate bepSndagier d@lsimIratest Tha adidf@nt@hal agidOused as counter-ion can
belauniatieli ongsypthasssomproidangnay be paipddyroin @gtwral plaguats. 30 erashniedthe acid-functional
bideiBORS] asfopvatens w@faretreraeete@rﬁgomi i’ﬁ‘;“rﬂ manﬂwaem Rieeiably. §'°°6’P is readily degra-
da?lﬁ,é th§ a’la'['ﬁ::‘ Vﬁo rk | n t d lo) r 3 eS’r bgco s J s ersed in seawater (after or
dur olys?tron e arathon or exgzbr'!ﬁ%e?r se F é ﬁ? cies oatz Joun(? nszgrefgrgtgf’ls of low toxicity,
é’ ab no ctl ona grous ar e,
[od%

Tﬂgvrategmrﬁoh b Yur&, coﬁ?(gﬁﬁbpar@@ﬁbn@n%ﬁtlfddﬁb coaling c&nh)&;moﬁ? ae@ding to the current
lnv@rﬁroratmsbﬁe@ [~ elrda& e §2aWl4tan Ghn 6OEHNEBY byl tR btr@BUSO ﬂié Big-chdn dcla@esidue counter-ion
gr@btﬁ‘%ﬂinﬂauﬂv\nﬁﬁm pretiems Reated © the @INigy bBiee releas&sigrogmeraloraiciaain acid residue counter-
ion gregp Bl fe imstarivaieampize Ariand chan, fridiocit Ry Ibe pranshrdrand/as 8 may qOOBEG cylic groups. By
chanamethelnyﬁrevhowerfé‘reroe@chemr%ﬁfoumffw@ 95%86@ i Pt hjeh the coating dissolves
or B‘F ﬁbﬁeavfaﬁéfa" P?LP ? écu&'l t ora)fners used to prepare the polymer

col e sal ctional an r one or more salts of phosphine-functional groups can
be u%elsd to he{rat %vhlch é gfés@ﬁz Oc[r e%@e% |ereamF %re%%t) qheQ:"‘ounter-ron groups
ot g

O Qr@eruEgo? dnk SHfe aths A arﬁa@%ﬁc‘hﬁﬁocﬁ&n Sr@&ﬂ)@&ﬁd’rrsnﬁg@ﬁ’ﬂo gBldarbon atoms,
m&%&ﬂ)ly%ruso RaNdnRGmE BYeh M6re prefeRBYy 6alo0 RirRpbrisl S couhtBr-idnltad, for example,
be Eckiphsed AtheaRibridréidlid 9 Bsi€ @ athérA@inate Bicaintaieas. accor ding to
[ooB31e Tpe angfoufidg cbmpogitivh a@ordmgatythwngn negtiopg conris8s aggqmarpa@[@ as binder material in
additiogyodidipelyrer ppenpiising sainaf Amies-fiyicinopl gekips iy eaty qf phesphige-functional groups bound
(pepgsnipiodie P@@Oﬂ%ﬁtbg@ﬂy@w sa fesabforprnop %fr oF r FFC idug of an acid having an
alrpaetB,Laf' trcr (ﬁfalBaryl I;%'r#) Ie S 5 ast 6 carb toms Rosin is not

former and rt rs no G‘iﬁr E)rmrn ng to ;%n antr ts Consequently,
ﬁ ul{n I‘.E‘on 9 ent iﬁvemoggo I as binder material
(op i ly r i seﬁ@ts @)unt HnGnd p%lym&%n%n%@&lt& Sf a ﬂ@*uﬁ:tronal groups and/or
salls Biphbsphine n&r@rﬁaﬁgrcfuﬁd) (Ref6l RN Bddignal bortirikd ansd-Igtrolysinl, @Ster-idsbigble film-forming
poli@Gdr.0thé tatok thesih bildieroatetl@ tolteadlyaes caprstigeslts biamine-functiortalegraups and/or salts
of phesiplinegflinctipnal grogpg Aridlvetonalicate ermvmtmr '@h@iminﬁ@uwm\?éﬁe@h of the paint
filmfangfentheaglighieceroding @féna €aeig-basphyaingRaiiip
[OOéﬂl d\cqo ﬁ%tolaaﬁgred merta@heu@rgraro '8 %@% ggﬁh %rgiﬁr rgmg a blend of

and i | |n a welg rafio e au llm-formrng resin

s::régféO 1)0° al é@ Q{hg £Q| F? Gpg;fo 3 fymer having salts

of m dlorgﬁt %s g—Fuﬁctro Ss tHolthd pﬁr%arnm thd Backbone of the polymer,
saifdaNd 059;5} shithe anibr ey 678 a drha‘m@‘éﬁihkhatrd, ar@natid, Br&lkaryl hydrocarbon

grobill daRIBHsing Et §t 5£bréféi:§bly\é€l€as| GrbafberaMﬂﬁseﬁnd @p tol3a8% of@®n-hydrolysing, water-insoluble
fimdorsipepotyeer BN seawat er (after or during hydrol ysation,
(00353 p Areesinanatetial whichGimea gddedsbindes maiokzt ten %@?@Sm%‘ﬁ'"qt??émwmef comprising

saltp ef @piinerfuneyPNe) oropseandior & pi\%pw-fqnewad HRUPTAYIFablY is fpsiny more particularly wood
rosi Préafteé? 'yt II H)a ﬁ ork?rr E?Fl é' stltff{lﬁof og? é %eﬁlc m T rcgtn can be any
of t m rcrall era wafer white) Tosin ro ernatively be
a rosin den at %{: f{lrQ e%rnlosﬁ\ gt ln @'ﬁl’eﬂ@@msrn or polymerised
rosift OPPRBsh iﬂét&f Qalt@&:éﬁ Q§ Icﬂlg rhalgnelsi oGH:%rr & E\ﬁc rosnR¥ ENL 1 0N

[0058] B nﬁleﬁyd@&srr@r%@eﬁsduﬁle ﬁﬁ%ﬁﬂrﬁ@ﬁoiy&&%)ﬁ@w ft@kabhlb Bk Jinyt ethBSpolymer, such
as $pdiyl@lilag edir) dra@ofole-oCiaiynaliglisher @isi vih@ceLon tigsf ehlodde, an acrylate ester
polyfieCHIEas a benmedivnet or edpblymenpfioteau tnorp rikyhhoevivtss praiethcetites whithipeeferably contain
1 tot6 garbaiatoys infhe plipthgreup faedrag epn mgwglonomer] sph@s qg:ﬁlamlﬁle ofslyggne. or a vinyl acetate
polmgsr.r%@p%w}ﬂcg?te orp wl agqqﬁypyl ﬁlﬁg{nd? @Polyinﬁ% qa% tﬁ a polyamine,
parfoyjerly aFRiATIEe PaVg 2 asEpg G i B A AUAEYS I 878 T g s s

der d rk
;’:‘)ﬁg}mfa e\%afo%)(&?hrtsqhaeq;grg Q e tﬁl\éntr n% g‘le%gtlrrtum%ombmatlon of fi Im-formrng and eroding
pro e mpho?ﬂh cyolﬁ&g Er-insQHE ﬁ*nﬁng%@l é r r [BFi® brgsléﬁ in the composition. Most pref-
fi

@5:28) 86:501y 55:45 up to 80:20. The
hyd@lySmQk ¥i&Scialify fh-folMira@eiEmer (A) frefarably Bims@eieasi®e, nad] prtdradly at least 50, up to 80
or 98% yavelghtef tieatniliary filaianroing restyf the riee-hwiedlysingateoneiuble petyeer (B)geing the remainder.
[0038} ePerasintahrthqxslypere formingdie@riiligiy filn-frming tesin pAp PeMiKe| i acopmon solvent which
fomaﬁﬁl%ém@ﬁhﬁqaoﬁaven@fpr@m'eanerPfa?t'coﬁw P a8 xweqs folengpr trimethylbenzene,

phosphi ne-functi onal groups can be used to adjust the

rate at which the coating dissolves or erodes in

seawater. Preferably, the counter-ion groups conprise

ani oni ¢ residues of one ornore &ids having an

al i phati c hydrocarbon group c‘brrpri sing 5 to 50 carbon

atons, nore preferably 6 to 50 carbon atons, even

nor e preferably 6 to 20 carbon atons. The counter-ion
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[0035] The rosin material which can be added as bi nder
material to a conposition conprising the polyner
conprising 40 salts of am ne-functional groups and/or
salts of phosphi ne-functional groups preferably is
rosin, nore particularly wood rosin or alternatively
tall rosin or gumrosin. The main chem cal constituent

an af ohr %ﬁéhgs taﬁg? Iaﬁétl’\e?al aio'l Qch aIEU? ﬁe%rlnonor F\Qﬁbxﬁ%peﬁ@lyan eQefr chh@s buty! acetate
orHo §cet§t@ e@u@rr:@g@rr Sadn et‘ﬁmxy&ﬁye Bihta Bl HetdoldBrbpyBabiste, aSkeWY such as methyl
lsc(bﬁ‘@ﬁ(&énew&r@%soﬁrﬁﬁkefbne Imm‘%ﬁb&iyd?ocaiﬁ&n&ﬁdh ak witt@spirit, or a mixture of two or more of
thetktdverat i vel y be a rosin derivative, for exanple a

foora] eAranqy(ﬂmg@mntﬁqgw@mtcg@ecbrqsgypwntlohy@p gy witho rogiy gqmripclude a non-polymeric
plésmtsﬂyﬁlgtn @ dlagtigizgl epn for expron qs%ﬁ up }oég By weight bgsed egﬁhﬁ total binder polymer,

e ?fa%Va‘?f lFanggéﬁndd,g to?e?%gl b B@E 81 dY o%%hthaégb §osphaﬁ tnesster§ s‘::i;hac:isseasﬁ

S uch &%dg% g%
hlo| t d
i t"S?SOP"O ll;vgé% i o ans BQJaM @bwéu@forgé\ﬁhcj on'anlsms or a pigment, or a
&f Th@bl@:«dybdabﬂ pxg%tzrrt' é‘arn bErAkS4RIR the bI& Dsing BdhveRtional paint-blending techniques.

Wﬁléa |th)é (ngiedrt hatihdydrinediddigd] progeftiess Lag@htyitted be@f or farhof they/pigment of the paint. The
coatinlf ydmpeitiheprefarbtlythas/d pigyrient adhedegbreertrtioy pfrfyrlexaghle.dpf fo$e%- an
[0G4dT \When the @grediqnt hapig n}pn@rbmg@d;;yqopa@esas afp@nae én iga¢nt eap comprise a metalliferous
pigms| d‘pr ﬁag]ple afnetelpf@m@ PIQW‘J‘@VI@P l|1b|hg r‘%“? ro r0 .5to 10 parts p:r mllh?]n by weight.
| a io cop ingcom s, such as cuprous
T ﬁg lO % na W'fr‘:) s?s?ul atéef z%g %‘ dit % lf fl])ama ?Zé <(‘§>° REI:arbamate zinc
f]t r% dlet atg%ypp&%g roGQetm Qﬂ&&lthlocarbamate)
gQQAté Hadi % sgﬁbmﬁ/nryé'e% of @15 tc OWer)Sér mitlfol Inadd@ barium sulphate,
cafél )!Lmﬁﬁt& ld!@lnmﬁsan@ﬂrhc)b)(djd’]MiL(tur@Q@E&t’uﬁly@Blub& pigenyd caieis@t for example, cuprous
oxidé, Byprou€ tbGtratter £r@REYIgnEBiE(dithidcdrbanete)( vdich @ hight dffetivedsorivat pigments, can be
mikeg wih o ont&am/mm js nb(@ffqutve B achidcide btydlaolp@ plsgabn'ngre rahlaly inﬁgawater Copper metal
capbepsgspnt ssAn agpaticfbfogide; forepntpledrstheyfiagy
[0%&1 dl' ha ?rﬁ@f;hng f:oafurﬁéyo | ﬁfwntgtb dnon-rﬂ @lroui H é:,- awé rorgamsms i.e. an

ingr ine igcide gm S o such compounds are
te? egﬁtﬁ)%h g\luraré:gsulphld me yl |s thlo SX ateié ‘%ﬁd J&ﬁi tn§ rb Ibl?ré:l L% ed isothiazolone
‘§‘ % 4, 5[11\{:@15}5& Q3 @Ysgth g opropylamino-s-triazine, N-3,4-
o ;mé i mﬂﬂet@n&geaq rDQlQ)h 6‘ g-(thl%ﬁp&{ethylﬁﬁ)bm&ﬂbz& @.4,5,6-tetrachloro-isophthaloni-
ril6) QiBndRdfIGHR @k, YohAfRGide, D@d-RioropHa By 3Ltidne-4-brioindvs-frilibidimetisy! fyobla) Benzo(b)thien-2-yl-
5,6 dBYydrb-3,4,po@ghipribe 4-axidé, Rdutg-Siginsicmetbylidendi(SH)-fpramwhe, ansr2:83 Sytetrachloro-4-(me-
thy-$uiphanesipgridine. Sartelhig- 2T metiylsthyl)-ayelohexaneh(L-meiixd)| megihgjpropyleneglycol-carbonate. Such
a npj- mm"ff%w?r@e F‘@§? tﬁeq agthe ?WMOZQP oftBe cogfingi 'sammef 55 °21%'efubetac' e or pigment-

fre tl in
E’ 9 i I| Sé!tu n Or se OSI\% %Prlnafg I e&g! lonf1 08£e§n fg}gaxample (9E)-

m lm ft‘g ?)-j éu >8rc d (zosteric ac1d) Such a (mix-
turg lfyro@tam ﬁc‘ﬁ na c:dé(’s? (B athFue o% éR% oV¥Rd &E\tng @fa copper-free, or
evdn taﬂM%'o dighedt-rbé dnbb iRy JddiRg resin, the non-hydrol ysing
[00ARt QlterhdiiqlotidakiiBoni, ay BEd- fur(cﬁ)nallb@blmag;atﬁ begncoredraedridethe polymer comprising salts
of fridEF@ctiohd gronmsandior aatd ot dhespjicd-fynrtiang! gfogrsiti 9@erg‘ne[c[q @wore of the counter-ions in the
polgroex o4 begrtiye aiohiprepidsie 19f ancpciefusptianat pipridp.dn prsssethier qnoygheasigrfigygtional biocide is
mogreqrq}mto (?otyﬁ\er cprmnﬂ@ salts of %fu "%’Fatl gpuPp ﬁ\@/oifalfsm phosphine-functional groups,
a S ediegt havin | prope! is

§ r n a ifi ?qaa?n |ngsz él)h rr%l:ﬁ peme¥ ‘%':R &?ﬂ qp a lf‘oléggfo uatic organisms
or a :ﬁl)g rgf?i gof (3,( ab %ﬁﬁcﬁjﬂyciatboq gﬁ@ﬁdyme can contain (other)
pig FcﬁltﬁstQ\ I AR whicHAR: nelrdleive RtnG oAk bﬁ%hly insoluble in seawater (solubility
bel Q)éﬁ&ir i yw@éht)@éhh@t)@ﬁﬂh@ﬁﬂd&l‘fernc&ﬂudﬁﬁﬁn@fgarﬁdﬂ)@hner&&ch as phthalocyanine
or &dpiginent Gadhaiiglly inediuble PRERK arafreftraliycyseda leed thepr60% by weight of dffe total pigment
corey®nadt df thx paisit.mokt peefeeblaitess tan 4p%t hoxypr opyl acetate, a
[00kelt dphecosting tprpesitigegah ?qdutioqa@mlryqthek@pné\ﬁg fopinstanes 99 entional thickeners, partic-
ulaﬂ;g@g S %@ta@ ﬁl@:a oré)ﬁnt%ﬂlt? ﬁp(autsfaelllﬁ?d?raiagwpls aqh%sabaﬂp téc %?r[]agc amines such

as letyl me

.[:3 (Ln\{) e :?e nott Wi I Epﬁ;gf |tI| ret:reﬁm Jﬁ%@gﬂng ag:&l%ﬁ@?s Iare |ntended to illustrate the

resent 1 nventi. on elther wth or wthout rosi n
Exm‘i(BﬂllnitHi@ca@pJK}ﬁanﬁ&r)meﬂaﬁon) pl asticiser. Such a
plasticiser can for exanple be present at up to 50% by
[00¢R}i giobtara-Bedinethylaaotiwtmbpylmethderylantids ppimitate salt, i3 fdimethylamino)propyljmeth-
acryneideewag tshjedayith patrpjtistacid 9 ¥ie fpflevingyvay-o 35% by wei ght based
on the binder polyner. Exanples of such plasticisers
are phthalate esters such as dibutyl phthalate, butyl
benzy] phthal ate ordi octyl phthgl ate, phosphate
triesters such as tricresyl @r tds(isopropyl)phenyl
phosphate, or chlorinated paraffins. 10 [0040] An
i ngredi ent having marine biocidal properties usually
is a biocide for aquatic organisns or a pignment, or a
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t hyl - sul phonyl ) pyri di ne,

5- net hyl - 2- (1- net hyl et hyl ) cycl ohexanol (L-nenthol),
ment hol propyl enegl ycol -carbonate. Such a
non-netal | i ferous biocide can be used as the only
bi oci de of the coating in a copper-free, or even
metal -free or pigment- free antifouling coating.

058 43l (SRl Bnﬂfﬂ&)éré(pyunieb‘n?m@a%db Eéé%' .15 /& | dsdh@d in methanol (400 mL) and
pl&cQd TR 11Skree- Ek%d Blind BRH A 1BE rdnik s1Heg Lol lsoli® paARiicHEiS (30.130d; 0.1175 moles) was
ao@é@a&mb 8 p&vdEr)fanned 5nd41n<(e6a ddasteht MUty I TeCieati@®, nixtte \&hseﬁ@eh Jt room temperature
ovkidigan- 2- car boxyl i c acid and p-(sul pho-oxy) cinnamc

[0es0] dThé eatpgreerlinuid vaefitehpd to BnevRany re@ﬁqa;pamqu@}eend@fe olvent was removed under reduced
;’gégﬁe‘ﬁe Tﬁ@ﬁfﬁ:’%ﬁgﬁﬂ?“'ﬁ%ﬁ S? v(gjéy%wé!r%:m% F:‘:g:?‘;a és o tme‘% emp oyed for this reaction.

such as ethanol, propanol, iso-

F
Vaé%t guta ol?eor%’(e:tr'mo of tgg él) 0y DOSE n g e'é):éggygcr to Qélggﬁz% ! sBifftion which can be carried

ropa
(\legjt (Q&kbd) Qﬂhe tIOI‘A.l'theIFI B@tibry/ Bk Yea8lbn can be carried out at elevated
ésebn eyt.meqjanoagl uncti onal biocide can be

p

|ncorporated |nto the polyner conpr|3|ng salts of
Exatt 8l i Menay eparatig ts of

phosphi ne- functlonal group

, l.e. : of the

[0%531', n&é*)talp M%‘Df"i’?% ?t omA \nrom]%}t%grylerg?.ﬁ rBSénat[er?glt gllﬁ @Pﬂe@ylamlno)propyl]meth-
-(Dime ino Lo e ac la b?ﬁb glg S lNQS &5k mvma%r% (400 mL) and

i ey '

ihgSollitldh Qidlead M (3584 § 0.1175 moles) was

eusﬂQ'L YEREr ténReIBdd! uﬁdlengco‘ﬁ 4k 8, Rfge.aft REctidnUMAlré W alired at room temperature
ovgﬁ.gwps and/ or salts of phosp hi ne- f unct i onal groups, a

[06E8) ahatt@w cgired Giudnvs fitered th gmbNe@ey reldrdual partisplete Briddiwe spigentygs removed under
reducpiessee. Th BOUEH darin vissdadiliguidovas englyeed bY igmesfid evee wiigytifer purification.
narlne b|00|dal propertles which usually is a biocide
r sns  or a pignent or a mixture

r'l%g L 3- grrnet |ammgg v %Ewgn%e%gmha@sglt Jr&%re@ﬂlEyém?)reﬂ was polymerised
i %;boﬁl fﬂgth(ﬂ a% QBIMA {gg ﬁl%ﬁél aGOREdsPolfr Eokion wad Sbtained.
[0d360 rm@édssolut Pvad prep. r&ﬂﬁﬁpnsm RO h&hyRMEAUNH@pyl)@dthacrylamide palmitate (50.14
g, 0.8A6 Inbl¥sd in\8: 1) Ryl&e:Binablas0 g IEdMAEIY4.5ieg, Dirhdies), pri2(el-arblise(24methylbutyronitrile)
AnBRiawEtoe(. 1§ & ©l00dSi moles, \1 nivtePoly Mhifedsi qglat'otn wg%qddqﬁdrop\yl@y(pvg % h, W|th°mechamcal
stisfied anih erider ag alpisphese ofiNg. 49 retawqa Wsﬁ'?' eRataiging seéwmi%f By 06@ ;t (35 sg gAf(;e(; (;'2“;
m s e

RPMH P gggg 1\@@ e, Cg'?nwdtf:"?‘g"%e'qﬁ%% frisp {j\% %tempe}gﬁe fore The I5)Ig>lér{gersolubcrn was transferred

gment s aré

:gx E?evss °¢3%°° t;%% 19% M MR tundR thd BRaitoRS @ltinl SHERNS for this react
b ool b 3 U v Bl Bl GRS o s et

sol[/& %]m 28 aeiathdtiveg OBFep@ndhdmeR Bre(faraxatgidinteth@radtt)acrylate, butyl (meth)acrylate,
isoBuiyN tngethifacibta Gfobargjtliactyiatecsyrent,Gind pthes tiawtic @orowery. ést ithe madip of monomers can be
chdngedcRreferalylys the ptamq-qqglsalg@nmqawm 9e nrésent @\@mecyntgg@tﬁ 4%1§ole% more preferably 10
to &J hqleg TQ?(V‘SBQ?W?S(ﬁﬁ the golymepyolyfions gre BYep fhgté?aéenalmbe dgat percentage solids
vithig e 1apeedS 6% 4 A ifrardenatiye nlipdraLeh 8° ?naff’ésgb“&’[%ﬁ {yCanbe ses

Exaeqé/gﬁoﬁl etylal nze (0047] The invention will be
ference to the foll ow ng exanpl es.

[oo-EE]e Sfe ﬁﬁo@nnb PhERReR el kel tn'ﬂ\&staﬁeat/ﬁbyt\nré@ht ubift/Eighk2Bd didpbrser to form copper-
cordifhgRtffouling phRs s0G@ gteRin@Btioh.i M ting in any manner the
scope thereof. 55 Exanple 1 (palnmtate capped nmopo
prepar atmae) [ 0048] To obt a| Description Dry Film Vol. | Wt %
N-[3-(d m.%;%w HM PTOPYRIGBEIRRT YT pFi 66 pal Tid.at
sal t, N et |yl ath IIU} P h} reth=—ac éai an-de dl\%b
r eact edﬂﬁdi"h“"ﬁﬁ‘f mtic acid 'ﬁ? fol | opi g way. 105
[ 0049] [NFifoBs! ME®NEL hyl ani no) pPpravastnatrid2ani de| (2§
g, O. 117§|c5cwaa<§r)ﬁomo@h Ssol Vekotrdpe Met hanol.47( 400 frid.o1

and | leged—a it three-nggked Tound pottom it a

To thip c&:’yef‘?ru na.solutions %&%ﬁt almitibacid (33_%;03?
g, 0. 117nsaicadRNEE  added| PEE¢hg a pold®t funnkl #%n
under a constant N2 purge. The reaction m xture was
stirred at roomtenperature overnight. 5 [0050] The
colourless liquid was filtered to renove any residual
particul ate and the solvent was renoved under reduced
pressure. The resultant viscoys Pi qui d was anal ysed by
1H nnr and used wi thout further purification. [0051]
The above-descri bed experinent was perforned under the
conditions routinely enployed for this reaction.

i

D




10

20

25

30

35

40

45

55

[0056] A feed solution was prepared conprising

N-[ 3- (di met hyl anmoni unm) - propyl ] net hacryl am de
palmtate (50.14 g, 0.1175 noles) in (3:1)

xyl ene: but anol (50 g), i BoMA (104.50 g, 0.47 nvoles),
and 2, 2' -azobi s-(2-nmethyl butyronitrile) 30 AMBN
initiator (1.13 g, 0.0059 noles, 1 nole%. This feed
sol uti on was added dr opw S € MNBkd )31h h, with
mechanical stirring and under AN’ at nnsphere of ND _ t
a react| ¥amevessel cont ai ni nlg36(5‘3l91<)" xy| &risy FilrtVeeho Wt b6
g) at 8 &ppel}\btnecnne@he rmnon1ag.ocasid|t| on |was7 conpl eb.sy

the ten ??fcqi(:él EWasS T dl begnllﬁ ni% Camnmd 3 opSt 3ty

of ANMBN fal 0.-.0029 was—adde Tha

react | opCHREEs BNt ai ned at t % evat ed 2Pé?mer at{ P&
for 1 hj LildhaArselpphewtyeblietdéronPlastdset r ansf enged tq as

St or age MERFELarfite&RO! 1 N0, EWbRO57] TTe - 227

- I

above- desertbed—experirent—was—perforned—under—the

Exggﬁélgg {cbgﬁﬂﬁfrée%&ting@Anygo%@ oyed for this reaction,
iatl ons on ese conditions are possible.

[o@]h €ihe 6%@M§ﬁ$t&ial@ﬁ/er&@¢(édaﬂﬁe shlee Bagwadshd Steghs@éd dSPEAITOIN form copper-free

anpadingtpaints akavdmitstheiarentbe used as al ternatives. O her
co-nmononers are, for exanpl methyl (neth)acrylate
butyl ([meire) acryl ate, i soblPsserigtiet h) alcﬁlyIFémtéO' W %
| sobomyTpafmEd/bRbed Resid YT €NE, | RAM stBEr Viiaaphi ¢ | 36.20

nononer yleffg SO lm-: IcllIU of él ver(]%llb‘lb can Ue cn ng_%él.
Preferg FoRoheH-—wH—be

pr esent| Beponer$Pa®ount of 5 too'ﬂﬂm‘ﬁ%lg@‘%‘ ndi% pr eflePd| y
10 40 t{csiidOwamére®i-NIG®e Vi ScpBinbtops of th@.6pol yngr 0.52

sol uti c%t,_@gngzﬁéch that mat eﬁig;@}sa,@an bel ToggMul atled st
per cent rgnge 4516 f

e Wi 1 7 A
addi ti (H'%argl1 51@nat ive jnit |l ??10' € such nc‘&'éa 493
a, a' -ajdinsONea yronitrile (A Bs®entan be ¥,  ExlA¥ske
4 (coat |zﬂ@oﬁﬁdﬁb®5|t| on) 45 [B8&&a8] The fpldaw ng | 391
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Claims

1.

An antifouling coating composition comprising

- a rosin material as binder material and
- a salt group-comprising polymer obtainable by a process comprising the steps of:

« reacting an acid having an aliphatic, aromatic, or alkaryl hydrocarbon group comprising 5 or more carbon
atoms with an amine- or phosphine-functional monomer of formula:
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55 8 0 R0 s HZC=G-C wherein 10 Yis Oor NH Zis
Nor P, RLis a hydrogen atomor a ClL-C4 al kyl group,
R2 is a C2-Cl2 dival ent hydrocarbon group, 15 R3 and
R4 i ndependently represent a hydrogen atomor a Cl-C6
al kyl group or an optionally substituted phenyl
group, to forma nononer conprising a salt of an

am ne-functi onal group and/or a salt of a

phosphi ne-functional mroupo said salt conprisi p{g as
counter-ion the anlonl res Eue of an acid hayl hg

al i phatic, aronmatic, k ryl yd rbo% gr oups
conpri sing at Iea§§C’5=@a—'b‘o at ons, .

pol ymeri sing at | east one type of sai d salt C\Iﬂl si ng
rmnorrer 2. A coating conposition according to claim
1, cha%ggrg erised in that the anionic residue conprises
5 to 50 carbon atoms. 25 3. A coati ng corrp05|t|on
accordingsberNd aiml or 2, characterised in that the
pol ymer ,ziomore, m xt ure of the pol ymer w th other

pol ymer R!srachgdzeyen atom d¢r R 8+-EAfiglesdve.i on t hat conpri se one
or nor e R atGy-Cofdivalent dwsaae ePwnal  gr nd/ o € rally subsituted
or nore RBanRs '“B%pe'ﬁﬂl'i‘é,’ﬁ‘l‘ﬁ?sﬁ'é PYqreesn 38%813 gF@%}X@gma%‘%if‘"?p ronally stbst

n | g

one or IfBF agono rﬁprly ing @m&n Qrm\ rQZ{qugl gr%gno%; a @Jf@phosphme-ﬁmctlonal
quatern agl;&ﬁ Q lftﬁa ﬂisHEQa' iMedr-loR R hnicdie RS oA Hethalify dighatic, aromatic, or
backbone gl nf G0 lcompm Mg leéisﬁ@ca&oﬁa&in@]andil’munt of

salt 30 conprising plus quatemary functional nonomer

bui | di- pgymblisbg kt3eagioneBypk of s4i@ sambre%mm@h@w at ed on th e

total anount of nonomers of which the mer or
r§5|due compnses 5 to 50 carbon

cfPosi ti on according to any one of clains 1 to 3,

. ,b fa w%;ﬁxﬁz%paqc&dugghé‘ r]:t tﬂgr ZC %Ac@gse‘am&%etpbl%r hf»\§ mifkture of the polymer

[phesdntlf the pgsngn tﬂgt cmgri&Sonélor i 84its Ham@Blin@iBnal groups and/or
361'\5 bil rhapd itsfof priddphiRd MRci@allgRGhsiind/6t ofle Mo Riiatefratyiadmarium and/or one or more
28328@ar}: hohunbm-fundona digipstioxidlta tae backboenk pitrfe oelyiien cpmpees aitotal amount of salt-
conmpising plusguaiinalyBBeGotnymeveings htildiod blagksiof 3 targ(fresief. eatgulpier pifertotal amount of
(mnomexf whichithe ppijyeer graitetpolypes UEG“’edBﬁ??F'P ¥itng poly me r, and

. u/P tO 80% Of a non 0 dr% |msnl96 c{enseg otLaq %oatmg composition has a

e
13? f: | Fratio of 20:80 to 95:5,
até?a‘é& pﬂSM?Lr n e‘étll gﬁ: nsm%‘?n élgﬁﬁﬁla ﬂ|rﬁ1fom@BoIJnte3(A Whiehad the saltgroup—
C&mrsfn ﬁﬁm@? i?- n ﬁﬁ&lyﬁng‘%t@-fnba’ﬁ]ble ﬁlﬁaﬂ:ﬂmh@ﬁ)lymer (B).

auxi liary f m ormng resinin a weight ratio of

. Yocodiing &o&pd%@dn%&:ordtﬂ:@toﬁ!almA ch@attérisgd ip dapiedintér campriseetiani pfghe rosin material

tand the aixiandfirefomBing reshaaavesiobtritio othSihtoPigk t he auxi I i ary
filmformng resin corrprlses 30 90% ng
ord‘a

fi Im-formmg resin comprises

- dq()??gpw)\é‘waﬂ nd;lo.){ rrol %?a | of hglcirol?; &)@E‘to Bpﬁlymer soluble in sea
A) 1§ o

the nd ro ysi ng,

. Wado&tng lcmltfdmac%or&hd tUhrnyBébe RGirml 8lty/g ChardcB)ised 4bthdt thenon-hydrolysing, water-

GRJILbIEYI- LIRS ridr (s ACABTaG eatgr dopmealya omiethefpolgheni N 3
to 6, characterised in that the non-hydrol ysin

. Wadtoating conmpesition Bdcerdifig tb amyf ave af Sp1dp yrpé?ra gye ig t the binder includes a non-

a@b’wfap'eﬂ'e%zt rEpseR @) U IR0 %Gy weig P%??H ondefpid! bidE POMBS 8. A
at 1n = t I on accor f’alng P ?“%[7 of%aﬂlngﬁeslructures immersed
dm l i for pratec
\ivatér s%ﬂas brcl);'gg t F)H@ogmf f 321 grﬁ-rgs €s a non-

%0 ser esent a up to 50% by wei ght
based on the total bi nder polynmer. 50 9. Use of a
coating conposition according to any one of clainms 1
to 8 for protection of man-made structures i mrersed

~in water such as boat hulls, buoys, drilling

platforns, oil production rigs, and pipes. 0 g



