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surface This se g; |sh|ng effect provided a
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"I nternational Convention on the Contral of
seawater the polymer was gradually hydrolysed re}easmg tributy tm wluch is an

20 effective biocide. The remaining acrylic copolymer, now containing carboxylic acid
groups, became sufficiently soluble or dispersible in seawater to be washed out or
eroded away from the coating surface. This self-polishing effect provided a controlled
release of the biologically active compounds in the coating resulting in the excellent
antifouling efficiency and smooth surfaces and hence reduced frictional resistance.

25 The IMO Convention "International Convention on the Control of Harmful
Anti-fouling Systems on Ships" of 2001 prohibited the application of new TBT
containing antifouling coatings from 2003 and TBT containing antifouling coatings are
prohibited on ship hulls from 2008.

In recent years new antifouling coating systems have been developed and

30 introduced as a consequence of the TBT ban. One broad group of biocidal antifouling

coatings on the market today is the self-polishing antifouling coatings which mimic the

TBT self-polishing copolymer coatings. Those antifouling coatings are based on
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prohibited on ship hulls from2Q08. In recent years
new antifouling coating systens have been devel oped
and introduced as a consequence of the TBT ban. One
broad group of biocidal antifouling coatings on the
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hydrolysable groups in the polymer backbone, resulting in degradation of the polymer
structure, which give erosion of the polymer film or coating film. Polyanhydrides are a
class of polymers that degrade by backbone hydrolysis. The polyanhydrides are well
documented for their surface degradation properties. Surface degradation is one of the
most important factors for obtaining a successful antifouling coating. The use of
specific aromatic polyanhydrides as binders in antifouling coating compositions is, for
example, described in WO 2004/096927.

However, the anhydride group is extremely labile in the presence of moisture

and it is therefore difficult to design a coating system based on polyanhydrides that
exhibits a slow, controlled hydrolysis for use in antifouling coatings. Accordingly, the

polyanhydrides used for antifouling coating compositions generally have a high content

of aromatic units in order to control the hydrolysis.
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are mentioned as being suitable for the formation of shaped articles or films. Many
other documents describe the formation of various polyoxalates but no-one before has
appreciated the utility of these compounds as self-polishing binders in anti-fouling
coating compositions for marine based articles.

The object of the present invention is to provide an antifouling coating
composition which can be applied by common application methods, €.g. by painting or
spraying the coating composition onto the surface in question. The invention also
provides antifouling coating films with good mechanical properties, controlled self-
polishing properties and good antifouling performance. These objectives are attained by
the use of polyoxalates as the binder in the anti-fouling coating composition.

Thus, viewed from one aspect the invention provides the use of at least one

polyoxalate as a binder in an anti-fouling coating composition.
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unsubstituted or substituted. It will be appreciated that any polyoxalate of the invention
comprises at least two oxalate units, preferably at least 5 oxalate units, e.g. at least 8
oxalate units.

The polyoxalate of the invention will preferably be formed from the

25  polymerisation of at least one oxalate monomer and at least one diol monomer.

The polyoxalates of the present invention can be prepared by condensation
polymerisation using any of various methods known and used in the art. Examples of
common polycondensation reactions include direct esterification reaction between
oxalic acid and diols; transesterification reaction between dialkyl oxalates and diols;

30  reaction in solution between oxalyl chloride with diols; and interfacial condensation

reaction between oxalyl chloride and diols or alkali salts of diols or between alkali salts

of oxalic acid, such as sodium oxalate or potassium oxalate, and diols. The
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Ideally any derivative is one of the oxalic compounds mentioned below.

The oxalate monomer used in the polymerisation reaction may be an ester of

20 oxalic acid, especially a diester. Esters may be alkyl esters, alkenyl esters or aryl esters.
Examples of suitable dialkyl oxalates for the preparation of polyoxalates include
dimethyl oxalate, diethyl oxalate, dipropyl oxalate and dibutyl oxalate.

Throughout this application, any alkyl group may have 1-10 carbon atoms,
preferably 1 to 6 carbon atoms. Any alkenyl group may have 2-10 carbon atoms,

25  preferably 2 to 6 carbon atoms. Any aryl group may have 6-20 carbon atoms, preferably
6 to 10 carbon atoms. Any cyclic group may have 3-20 carbon atoms, preferably 4-15
carbon atoms especially 5 to 10 carbon atoms.

Dialkyl oxalates are preferred.
Other preferred oxalate monomers are oxalic acid, oxalyl chloride, and salts of

30  oxalic acid, e.g. alkali metal salts thereof, such as sodium oxalate or potassium oxalate.

It is within the scope of the invention for a mixture of oxalate monomers to be

used in the preparation of the polyoxalates of the invention. Where a mixture is
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The most preferred diols are 2-butyl-2-ethyl-1,3-propanediol, 2,2,4-trimethyl-

1,3-pentanediol, ,4-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, and neopentyl
glycol and mixtures thereof.

In particular it is preferred if at least one diol used to manufacture the
polyoxalates of the invention is a saturated aliphatic branched diol having up to 20
carbon atoms, e.g. 5-15 carbon atoms. Preferably at least two saturated branched diols
are used or a mixture of a linear or cyclic saturated diol and a saturated branched diol.

If a branched diol is employed this preferably forms at least 50 wt% of the diol
component used in the polymerisation reaction.

Preferred unsaturated aliphatic diols are C4-20 unsaturated aliphatic diols such

as 2-butene-1,4-diol, 3-butene-1,2-diol, 3-hexene-1,6-diol and monoolein.
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1, 3-pr oBmﬁﬁdbltylthe ﬁol?o)éalites aretphepardd frém aﬂiphatmmdzl' 'yolo,aliphatic diols.
2,5-. t hyl - - h I hyl -1, 3-h
2. g}}pb{{?czor&yﬁéplsphagéad;&g b%{g& ef{)rrx theretgre a% gagt E(? mol%, preferably
20 2, & 1@5&@#53{1&01%, §p96r9a‘1’l§rl©@'n%l% afti%e 8l RO XRAER B the polyoxalate.
1, 3-cycl ohexanedi ol ,
The amount of aromatic diols should preferably be 50 mol% or less of the total
amount of diols, more preferably less than 25 mol% or less and most preferably 10
mol% or less. The amount of unsaturated aliphatic diols should preferably be 10 mol%
or less of the total amount of diols.

25 The polyoxalate polymer architecture will influence the polymer properties.
Branching in polymers and "star" shaped polymers are examples of useful structural
variables that can be used advantageously to modify polymer properties such as
solubility in organic solvents, miscibility in polymer blends and mechanical properties.

In order to obtain branching or star structure in the polyoxalates, the
30 polycondensation is carried out in the presence of a compound with more than two

functional groups, e.g. three functional groups that can take part in the polymerisation

reaction. Examples of suitable compounds include polyols , e.g. C3-20 polyols such as



1, 4- cycl ohexandi ol , 1, 2-cycl ohexanedi net hanol ,

. 1, 4- cycl ohexanedi net hanol , cycl ododecanedi ol ,
walcppopgdene gl ycol, triethylene glycol, pentarChEPmng000991
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gl ycol , hexaet hyl ene glycol and ghydroxypivalyl

hydr oxypi val ate and m xtures thereof. Preferred diols
are C3-10 aliphatic or C5-10-cycloaliphatic diols. The
nost preferred diols are

i' gl WEdbt, ikl clmetiahE, Qﬂﬁi%ﬁﬂllé]l‘:thar?e %Ae&?ld‘l‘ﬁbﬁyﬂe; 1,2,4-butanetriol,

, 3-pent’anedi 0l , , 4-cycl ohexanedi mét hano
1, B,z@m@nmh@wt}mtdhmtaenahuoh difpemethyloipropasie) 4247,8-octanetetrol
' res t@ereof referred if at

ey oo
PL Y& dpghta §gﬁﬂ?Partl argbbk%%QB%B?yoxalates of

t he i nvesltRBoxylichcidt &gaC £ 0olRAMOK GliOAAAEHRH adit@hellitic acid,
having up to 20 carbon atons, e.g. 5-15 carbon atons.

Pr@ff@?saﬂbwyd and pwasellitigrcidit ur at ed branched diols are

220 o LS A i g
enpl oy e%ﬂyﬂhﬁe@@ﬁﬁﬁ?@lﬁbc}kyﬁ@ ol sath hewintel e siPrdeitle bfi@pyromellitic

di ol conmponent used in the polynerisation reaction.
Pr dpahydsyley nkhg (At selyans %ﬁﬂwﬁmﬂg thgsg beanchigg monomers to mean

gn Eﬁ?gé}%hf@% di !glﬁ,e;é{aﬁgﬁ&laﬁ gﬁ%ugpg%s f&a %g;u%g eh}ld’fél'x}q 'gPAUps etc) in

exene-
notieohakecul € Thesergeohsrtberafore althw ks farmeat©sr K ol pmetic side chain off

di gl s such .as hydroqui none, nethyl hydroqui none,
&Srp@f% rbaﬁkl?%’tehyl resorcinol, pyrocatechol, 1,2-
benz eneEkﬂﬁf)l@@prtheﬂs@mbﬁ%@ﬁﬁﬁ’étmﬁmounds include malic acid,

1, 4- benzenedi net hanol , bi sphenol A, bi sphenol E,
bi Blﬂhecleisld}andlmtsphelldol M bi sphenol P, blsphenol S,

bi sphen % bi S| en | _AF, . b
4,4 - g w1 h op an (t)wn% hyélr%g}q 81% eaﬁ% he preferred compounds for

2, %tablhr[g\lﬁﬁﬂ&hedhna stﬂrhh&b’eﬁ@()mblafbal €Ti amount of any branching
1, 4-di h%droxyna ht hal en hydr oxynapht hal e
1, Bacianfy§ & BRyaber Wall’réf?éabli bvl o P r IR G| herigfal ﬁ@ount of that

5 2 di
> %:_agﬂlany%P%X)%y aphtf{@Fﬁﬁﬁ)ly&s %)mlghay O O MR 'BH?)@fuﬁg%ads to gelling
1, éndvapdrhpes tboredhich tchmmms [be ajﬁpleechbame)bmnt i oned d| oI S

can be sed on i.n conbi nati,on

ol o BpEpulyithertuns el Srarots Cat e bERIGS of Eorfgnomers to

US &fudtIhEPAYIRE hropertel @ f BRI poPycaBt&S Such compounds can be used to

adjust parameters such as hydrolysis rate and mechanical properties. These functional

compounds preferably possess two reactive functional groups e.g. two ester, acid,
amino or hydroxyl groups or mixtures thereof and will be called bifunctional
compounds. These compounds can form additional monomers in the polymerisation
process. Examples of suitable bifunctional compounds include:

alkyl esters of dicarboxylic acids such as dimethyl terephthalate, dimethyl
isophthalate, dimethyl phthalate, dimethyl malonate, dimethyl isobutylmalonate,
dimethyl succinate, dimethyl glutarate, dimethyl adiapte, dimethyl pimelate, dimethyl
suberate, dimethyl azelate, dimethyl sebacate, dimethyl brassylate, dimethyl
glutaconate, diethyl malonate, diethyl methylmalonate, diethyl succinate, diethyl
glutarate, diethyl adipate, diethyl pimelate, diethyl suberate, diethyl azelate, diethyl
sebacate, dibutyl succinate, dibutyl adipate and dibutyl sebacate;



of the invention. The starting materials for the
. preparation of the polyoxal ates are preferably used in
wW@2000/160908 at i 0 bet ween the oxalic acid or deriREI/ER®(%)00991
thereof and the diol(s) of lessghan 2 and nore than
0.5, nore preferred not above 1.0. In sone
enbodi nents, especially where the pol yoxalate will be
cured in use, the diols are in excess. In other

embodi NBREDox ARPEGALIICH 2WRLES IR deRBidoPBthaRc &cid, phthalic acid, 1,4-
physi cal drying coating, the oxalate nononmers wll be

| nplesnybmediagutisfasidatl | 3yphdnylenodinostisl axide d ,2apkenylenpdipegiic acid,
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100 nmol % of the total diols used to formthe o

5 pohgidx atedaie acith sehasinarid ododseanpig aaid.diressylic pcidy glutaconic acid and
prgferq%hymggySO nol % or | ess of the total anmount of

r

di oIS, e preferably less than 25 nol % or | ess and

nmost  pr gicaibakilyc ddid amhydrides hiehss sudwgniaaphydridef maleic anhydride,

unsaturated aliphatic diols, should preferably be 10 .
oPBREITY sty Aoy HariS BBy GRS SN FRRGn g hThaIC anhydride,

po*dﬁﬁ?&rﬁélﬁhﬁ% éﬂe}igﬁri é,%k%ﬁﬁ?éﬂh%mclahhngdﬁdeﬁ‘ SRofbdriéhe-2,3-

polyme operti ranc g I n polyners and "star
10 s hdpeadopylio/ardrydride end k,&npipbthabé antgelfide; st ruct ur al
vari abl that c e ed .advant.ageously to.nodif
ol yimer v bt pEB ey TR BB FAGE s pRemethyt 3
S 0hy& Bk ybendbai€, i méthilt A hjdtoRPbNBBAte, BhE&RASy AN thtdTREIRYII4C
properties. In order to obtain branching or star
st hydroxyphenplacétatepghylodchy droebenepaie, iy} dondemrsienzngtd, sethyl 3-
carried.out in the. pr nce. of Q n ' r
C RS ralsl mslie PBRERSTcBluy P EAFRRY ook ditetioate, ety -
15 gr ByEex yivdjraeaethy Bk-aydaiklisbbutiage, RyY deydsatyhexanoate and ethyl 6-

reacti on. Exanpl es of suitabl e conpounds include
pohydspxyhexaneate;c3- 20 pol yol s such asgl ycerol ,

trinet h}{#/dg})g?gﬂggﬁg{na%dﬁ%){l)%lagidgtsrﬂlﬂg%: salicylic acid, 3-hydroxybenzoic

trimethy utanetr
1, Zi6-4hhydnrybenabic aeidy vimillicadcid, 2enidamryphbmylaatic acid, 3-

RGO T G RANT Cr7 N R —

20 PhL Q8 o8hidrbRGkobutyric acid and ricinoleic acid;

diamines such as 1,2-ethanediamine, 1,2-propanediamine, 1,3-propanediamine,
1,4-butanediamine, 1,5-pentanediamine, 1,6-hexanediamine, 1,7-heptanediamine, 1,8-
octanediamine, 1,9-nonanediamine, 1,10-decanediamine, 1,12-dodecanediamine, 2-
methyl-1,5-pentanediamine, 2-butyl-2-ethyl-1,5-pentanediamine, 2,2,4- and 2,4,4-

25  trimethyl-1,6-hexanediamine, O,0'-bis(3-aminopropyl)ethylene glycol, O,0'"-bis(3-
aminopropyl)diethylene glycol, 1,2-diaminocyclohexane, 1,4-diaminocyclohexane,
1,2-phenylenediamine, 1,3-phenylenediamine, 1,4-phenylenediamine, 1,3-
bis(aminomethyl)benzene, 1,4-bis(aminomethyl)benzene, 1,4-diaminonaphthalene, 1,5-
diaminonaphthalene, 1,8-diaminonaphthalene, 4,4'-methylenedianiline, 4,4'-

30  oxydianiline and 1,1,1-tris(aminomethyl)ethane.



pol ycar boxylic acids, e.g. C4-20 pol ycarboxylic acids
.such as trinellitic acid, trinesic acid and
w@oonelods ti c aci d; al kyl esters of pol ycar boxBRCT/EP2009/600991
such as trinethyl trinellitate;@nd anhydrides of
pol ycarboxylic acid such as trinellitic anhydride and
pyronellitic dianhydride. The term"poly" is used in
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si de,.chai n ,of f ackbone | es of other
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two hydroxyl groups are the preferred conpounds for
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as conhononers jUS properties o
10 podigabak@icescid.Such conpounds can be used to adj ust
par anmet ch as hydrol e and hanlca

P por t PaRoXaHi SEDOIIETS 5h PSS RO CH R B ppterial before

POSS§Herisatfon! ﬁ??ﬁlkiﬁ% AWegdthfahe PE198RAate vwehicH RPmME @fncally a
acid; am no or hydroxyl groups or m xtures thereof

Wi $thtissigalcrahdanl polyimerofiab tlad monerpens nded (lfhé@elrrmnp@ﬁmb monomer

can form additio no nerisagki q

oy BeuBorai g e spIBEF FE e B o\ Kel Pstiioes B Shgtne mixture).
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di met hyl terephthal ate, dinmethyl isophthal ate,

di meteryls durneahapel ymeripasionyirogess afiitas inigiahpelpperisation of only two
' S%%HB%HR' ?)pé?)ta?atlon of block polymers that are linked together.

The polymerisation conditions can be widely varied although typically

temperatures of 100 to 250°C are employed, e.g. 150 to 220°C. During condensation

20  polymerisation a condensate (normally water or an alcohol) is formed. This is
preferably removed by distillation during as the polymerisation continues. This can be
achieved under reduced pressure. The polymerisation is preferable carried out in an
inert atmosphere, €.g. nitrogen.

The polyoxalates of the present invention preferably have a number average

25  molecular weight (Mn) from 1,000 to 100,000 more preferably 1000 to 40,000,
especially 1000 to 10,000.

The polyoxalates of the present invention preferably have a weight average
molecular weight (Mw) from 1,000 to 200,000, e.g. from 1,000 to 100,000 more
preferably 1000 to 40,000, especially 1000 to 25000. In some embodiments the Mw

30 may be 10,000 to 40,000, e.g. 20,000 to 40,000.



di met hyl succinate, dinmethyl glutarate, dinethyl
. adi apte, dinethyl pinelate, dinethyl suberate,
walzovetibnghs8 azel at e, di met hyl sebacate, di net hyl PCT/EP2009/000991
brassyl ate, dinmethyl glutaconatg; diethyl nmalonate,
di et hyl nethyl mal onate, diethyl succinate, diethyl
glutarate, diethyl adipate, diethyl pinelate, diethyl
suberate, diethyl azelate, diethyl sebacate, dibutyl

succi nafrﬁiv;arg&lhh‘xt Yor AYSRAL &y Q:ogﬂu%%t e I\ﬁ@/%@@ltd%referably be 20,000 -

di car bo Ic acids such as t alic acid
[ sé@,ﬁﬂﬂha’ll"hls eagires the Homadtion oeftglodd film 4>ropertles and maintains an acceptable
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acld clting poin A% 't Hle Ca Gsé 8f ﬁ gxa‘la% increases
gln} cgﬁ’& ac|d 3RGt Y nFa 3C|&m Y
achdlulili ﬂﬁhd@fgaﬁ%@bl@ﬁt ﬁypmny ugedaﬂhwﬁntﬂ&mhﬂgIceh@osmon so the

anhydrl , Citraconic anhydrlde ﬁlutarlc anhydri de,
d| B @WPQ}PWW@}X%@ latgsis Arefareda dhisdpmarkable however that such

%}ﬁgﬁ%gﬁ?ﬁ)@m@l’ &n%%%é@%es&ﬁﬁﬁla%%gff%mﬁﬁ% 'b&deg in anti-fouling

Pornene- oxyl'l'c an
10 andoahngcnmpbmhahsc anhydride; al kyl esters of hydroxyl

functiopal.. carboxylic acids such . a
hydroxy{@n%g%ep PrRptesatR g PWR%@W?&%{%}(‘SWQ{?‘F fields, some of

vape go?}o%alaf@?,tshﬁﬁblé forisd ﬁ@ﬁﬂ@ﬁ@@lﬂdi‘ﬁﬁ& atw an@ T8 a further aspect of
3- hydroxybenzoate, ethyl 4-hydroxybenzoate, nethyl 3-

hythearvydntionr at e, met hyl 2- hydroxylsobutyrate thyI

2 hyor o XYV SO it amp rspec ISR R BB« B Sratate

15 et Eithin@blelbydh@ oty sHtidatpRlynhdHbaeXy bf iUkt behétalic acid or derivative
carbox%llc aci ds such as salicylic acid,

tos Aybaiisest evadicls whensinatdsashenrefi ssiddipls is ¢ satpratedcbranched

ac J Cc acid, 3-
?%Q%nﬁ%géfacegﬁg&ggﬁg{ 4- hydroxyphenylacetlc aci d,
gI ycol i Highty greféablycit teayttuwtoysatutatad behnched diols are used or a mixture of

hYlgéa?)é)r Icglc(:)chusta rr!cltcéd %?oll Cailng g%atrulract:cle l?rlaglchceda}zﬁcl)ld 'Any diol may have up to
20 20 carbon atoms, e.g. up to 10 carbon atoms. Preferred diols are listed above.

In one embodiment, the at least one polyoxalate acts as a binder in a physical
drying antifouling coating composition, i.e. antifouling coating compositions which are
dried by evaporation of volatile components, such as solvents. These compositions are
typically free of curing agents. In a physical drying coating the solubility of the binder

25 is important. The polyoxalate of such a coating composition has to be highly soluble in
the organic solvent used in order to allow formation of a coating composition with a
suitable solids content and suitable properties for application by common methods.

It is therefore preferred that any polyoxalate used in this invention has a
solubility of at least 50 wt% in the solvent used in the antifouling composition,

30 preferably at least 75 wt% in the solvent such as at least 95 wt% in the solvent. For
example therefore at least 1 kg of polyoxalate should dissolve in 1 kg of solvent.

Preferred solvents are discussed below. Xylene is especially preferred.
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1, 6- hexanedi am ne, 1, 7-heptanedjgan ne, 1, 8-

oct anedi am ne, 1, 9-nonanedi am ne, 1, 10-decanedi am ne,
1, 12- dodecanedi am ne, 2- nethyl- 1,5-pentanedi am ne,
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by mxing all starting materi als before
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te.whi ch : . ' s )
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po fa rs use

anpdabtiosf Bxafiplaswienribld delagrpapsahelddekpdrokyladroyps, ethylenically
reflects the anount of each nononer in the starting
i Wesghagted gppups RBM SPELHBERS: pol yners are obt ai ned

ei ther By 3e0sR0UePLciAfdhbicsteMred hathlexB&s of diols in the
polycondensation reaction, can have hydroxyl end-groups. These end-groups are
reactive with curing agents such as monomeric isocyanates, polymeric isocyanates and
isocyanate prepolymers.

Epoxy groups may be introduced, for example, by reacting hydroxyl groups in
the polyoxalate with epichlorohydrin.

Ethylenically unsaturated groups such as (meth)acrylate groups may be
introduced, for example, by reacting the hydroxyl groups in the polyoxalate with
ethylenically unsaturated carboxylic acids, such as acrylic acid or methacrylic acid.

The term polyoxalate is used herein therefore to cover compounds which either
inherently contain curable end groups or are modified to contain curable end groups.
Compounds which have been modified to contain curable end groups may be referred

to specifically as end group modified polyoxalates.



materials during the polynerisation process after an
<initial polynerisation of only two nononers or
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vari ed al though typically tenperatures of 100 to 250C
are enpl oyed, e.g. 150 to 220C. During condensati on
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nidban ArtirfeulngeopiingegmpRSsItion mprisies lepshonep yoxalate e.g. as

20 physi cal drying
cog%?ﬁ%és‘phé%no"%( Iﬂoﬂl%ér&f)’?g r’égo%ﬁ%e 20,000 - 40, 000.
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It is preferred therefore if the anti-fouling coating composition is supplied free

20 of any curing agent. During application and once applied however, it is preferred if the
anti-fouling coating composition includes a curing agent.

The antifouling coating composition of the invention should preferably have
solids content above 45 wt%, e.g. above 50 % by weight, such as above 55 wt%,
preferaby above 60 wt%.

25 More preferably the antifouling coating composition should have a content of
volatile organic compounds (VOC) below 400 g/L, e.g. below 390 g/L. The VOC
content can be measured on an anti-fouling coating having a curing agent added thereto
or without such a curing agent. Where a curing agent is used, it is preferred if the VOC
content of the mixture incorporating the curing agent is less than 400 g/L, more

30  preferably less than 375 g/L, especially less than 350 g/L. VOC content can be
calculated (ASTM D5201-01) or measured, preferably measured.
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.in other fields, sone of the polyoxal ates suitable for
wQig@oitepovhi s i nvention are new and form a f urtP&F/EP2009/000991
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aspect of the invention. Thus, y4ewed from anot her

aspect the invention provides a pol yoxal ate obtai nabl e

by the condensation pol ynerisation of at |east one

oxalic acid or derivative thereof and at |east two

di ol's wigg gélpo)?dlatkﬁé\jﬁﬁle PrQefinvditidn HiRldegiale #h sea water and release
saturated branched di ol having up to 20 carbon atons. _
Hi gdvhgoysde fathastriugtugal uniss simitaper :r;gntjqwétt@alet;taamm@@tenal& Starting
diols are .used aqr a mxture qof a linear C ' .

ol g P hrediorgalft Al iedmBrda meills By give
mayolpawaatePwhizh 26t @sadrﬁ%uﬁh%’ BEentEthemsélPesd PréRrabdy however, the
atons. Preferred diols are |isted above. In one
endiatingapaterials are phosensfiem samppundsshal sverlrexalaies that degrade to

bi %ﬁéo*thSQhQWéh&adi?lgg%hﬁ? a@ile tg\?!ﬁldk %rﬁl@%‘i‘$ Mms. Insucha
conposition, i.e. antifoul1ng coating conposttions

V\hi;dﬁ:hatﬁf, ehadfritefbubiyig evatigy @npaitivh of oheainivemionomiblareed ts contain at
such as sol vents. These conpositions are ically. :
fr’ééSté’PeGﬂlinP%“‘gﬁ’e?ﬁ ke o Pﬁevggmﬁaugag 08@9@%@'%& & P?ﬁgﬂlogwaﬂy
thet8Rlagbitlespatifify 4 Bigcidender is inportant. The

pol yoxal"at e 'of such a coating conposition has to be

hi ghl y ¢ angifeuling ¢dating cgmpositien bi/thapressatdnyentiongempriges at least
al | ow flor ti on, of, a coat('?fgg c?ngositi nwth a

suPBspl¥oxalte gad ddRIsLApe adti Al COBPE N oper ti es for

appl i Ca%@%tﬁ%ulﬁ@%ﬁn@@bﬁ?@ﬁﬁoﬁ bf ths prdyehitah@érion preferably
preferred that any pol yoxalate used in this invention
haeonaprisss @h¢ Pt mpregfiolagiqallx etivragsnts, | Bvanié thegintifopling coating

L .
t heag alidieibhallyrntax anP bembheiofogicallpiactiwasents. kg of

pol yoxal ate shoul d di ssolve in_ 1 kg of sol vent i )
Pr ef er r $¢96) fv@mago'g%asapgteb%rg@ae ﬁ@uawnﬂxp PEYdgsgn anti-fouling

espcfa@iin lcho Bgiﬁ&l? E&ﬁg idihg b PoRlokhife ﬁ%%e}é'i‘ﬂ;e%r@rd%ﬁhéd 5iR¥at least one
at |1 eaSt one pol yox Pat% orms at least 3 W% e.g. at
| ebistoghcallty%ctipeagdeap preferabbasbiotdewt % of t he

anti-foyl ing coating co ition. The skilled man wl|
appr eci giy &?@ﬂ%g{mgﬁv&?g?f%&PW8P%%P%% apy %beél?lcgﬂ compound that
eNpleQ¥RE thel dettleRAEAEmarine organisms on a surface, and/or prevents the growth of

marine organisms on a surface and/or encourages the dislodgement of marine

organisms from a surface. Examples of inorganic biologically active compounds
include copper and copper compounds such as copper oxides, €.g. cuprous oxide and
cupric oxide; copper alloys, e.g. copper-nickel alloys; copper salts, e.g. copper
thiocyanate, copper sulphide; and barium metaborate.

Examples of organometallic biologically active compounds include zinc
pyrithione; organocopper compounds such as copper pyrithione, copper acetate,
copper naphthenate, oxine copper, copper nonylphenolsulfonate, copper
bis(ethylenediamine)bis(dodecylbenzensulfonate) and copper
bis(pentachlorophenolate); dithiocarbamate compounds such as zinc

bis(dimethyldithiocarbamate), zinc ethylenebis(dithiocarbamate), manganese



on the anmount of anti-fouling conpound enpl oyed, e.g.
- the anount of cuprous oxide. The solubility of the
weaogoxebat es can, for exanple, be inproved byPUEEPIH09/000991
flexible building blocks and/ory9y branching of the
pol ymer by using multifunctional building blocks, in
particul ar the bifunctional building blocks as
di scussed above. I n another enbodi nent, the present

' né’tﬁ?l%h@d?s Hﬁhl@%ﬁﬁartﬂgte? Bsd Hﬁﬁ é?lfes@ahyl@?f@i)ﬁ(&ﬁu(%‘érbamate) complexed
ers In curable antifoul ng coat1ng conpositions.

Powychzaicaabs have functional end groups that are

Cace) B SRR TR BB B R et
geashpdunds E‘&\heaslZﬂ?éﬂﬁb@@liiﬁﬁlbphx&ycﬂoﬁﬁﬁylﬁﬁﬁﬁtﬁ)m -@atthylthio)-1,3,5-
propertl es e coatings are often used to provide
5 ntrumnreffbé+dl¢igor@o%mq¢gyléow9@sazph@ﬁ ares h.2rkengisedpazeliaidsone, 2-
Lat |
O(Nhl% aaélléls e?ﬂﬁﬁx”@r d’g @B?&E‘Eol@!ﬁ&b&a‘%g t&ﬁﬁi}%ﬁbﬁm y

apghétﬁﬂklhl@lﬂorﬁ,?}ﬂ?gdﬁme gﬂ&e déﬂga?tivie@ uidhi ds)3- @f 4-divhlorophenyl)-1,1-
end- groups w epend on the starti erjials, the
r a@lwﬂ@éwmeamdﬁ%arsq mpdesRf sy g peids nPPﬁ]ﬁ@lCﬁPtsféégé sulphenic

f 0501@{] hlJljaﬂu%%e%ﬁ%gﬁt?gln?ﬁﬁ' Mdl?ﬁofﬂ'ﬂ%fofdrﬁ&hylthlo-

unc nal  groups suit a W de range
10 of NGAE dlng:th)éd‘é phm}dsulﬁmdlﬁpl Nshdﬂoroﬂuaﬂmlrr&atlgﬂtlhug%ﬁ/bdlmethyl-N p-

i ncw glﬁ ,fjlﬁ%g f:‘?fib’ @ g‘% hl(ﬁS%&gFK? dee Q %gé%%ﬁ:dcompounds such

RPRIpREh Wb IANE )éﬁﬁﬁétr%eﬁ%lg&%né r3-10a6- 2 propynyl N-
poI ycondensati on reaction, can have hydroxy

enuutg}cedq@matérae‘s%6éﬁdacgl0@@up@plahaéomtrde1and/e- vvl th curing

i c isocyanates, polyneric
9%4105?653'123?1%?%58@6’2\ e prepol yners. Epoxy groups
15 may be Otk edatfiies of Biblogkallplactivenpentaniy bgtemislkohplibsphonium
groups in the polyoxalate wth ep| chl or ohydri n.

Et alpeamides) gyanidinaderivatizes. gpisiapale sopiniag Compounds such as
B O
Wi hdmicellulolytically, cellulolytically, llpolytlcally and amylolytlcally active enzymes.
Optionally the biologically active compounds may be encapsulated or adsorbed
20  on an inert carrier or bonded to other materials for controlled release.

The biologically active compounds may be used alone or in mixtures. The use
of these biologically active agents is known in anti-fouling coatings and their use would
be familiar to the skilled man.

The total amount of biologically active agent in the antifouling compositions of

25  the invention may be in the range 0.5 to 80 wt%, such as 1 to 70 wt%. It will be
appreciated that the amount of this component will vary depending on the end use and
the biologically active compound used.

In addition to the polyoxalates and biologically active compounds the
antifouling coating composition according to the present invention optionally comprise

30  one or more components selected among other binders, pigments, extenders and fillers,

dehydrating agents and drying agents, additives, solvents and thinners.



et hyl eni cal | y unsaturated carboxylic acids, such as
.acrylic acid or nethacrylic acid. The term pol yoxal ate
W0 g0098ed0herei n therefore to cover conpounds WhETEP2009/000991
ei ther inherently contain curabjge end groups or are
nodi fied to contain curable end groups. Conpounds
whi ch have been nodified to contain curable end groups
may be referred to specifically as end group nodified

pol yoxa}\ﬁ”a&&nbﬁal‘%ﬁder@ BPRLRAGH i thBadir erties and the
L BN HPSLFRS Blop

antifoul1ng coating curing IS C
s haetHapidakbpropertiap pf theamhﬁmhog cbttmg:ﬁiat i Expropesof binders that can be

bj h | bef
> Psed i adfiflon fing BolvoRAlalean dhe S0 ool BE tophesfep according to

S %@E%%tﬁn@&ltl‘bﬁ%&ﬁ@é roRin thierid khelf é%%d)dlﬁro@ﬁafdllrtﬁl fo8in and gum
prevent curing before the coating has been appl ied to

5 t wsmbj ect. Hence the coating conposition of the

i nventi on. nbesu t l,pack ref erahl .

t wo pac’i?)snf Pﬁrﬁ‘%ﬁsl gﬁn 5319%@@%%‘?“??3 gﬁg’%ﬁg&%@ ﬁ‘aﬁe&’rosm

t h@ikstopsBiohied kddve MithersddIroyih dgsiyetded r@gﬁmammld ésters, fumaric
an anti-fouling coatrng conposi tion conprising at

| ezpsd ediers apdpihsk gstepsof E0SiN angkhyjlregenalgd JosiBy GIPRELLsainate, zine
( I I 1n%t:) h!éaqgﬁ#nor%gg 151 uﬁlgl‘? [‘ktﬁlna CF[ agfds eﬁ%ﬁlg%@etje% ifi¥€of rosin and

10 anpdlirmuhrserdgo@rﬁahd l@glewmmcﬁbadnn\mom/al@wdur abl e and
has been cured. Viewed froma otq} aspect th ref
the i nvishiniaskispng dereatives thargol speh argopg! wesin;a aﬁ@ch resin;

gg@gwgﬁﬁig@ﬁ a\_ﬂgggi Sﬂﬁ?o&{&s ahPaIbidMy 4k, |ﬁ€§ab@&?€hmd

ng coating is a térm of
t héehydtoahietic asidddihgdmiahietio aod atetraimydroaiuetix @l(b rsdcodehydroabletlc

hydr$éﬁpable goatrn kbnes 1cur id,

S A e R T BB i s et | Sp g apid

15 SY§éaﬁ{Bned1Eaﬂb§xﬁ[cezfc§d akhdardcoptthilic a8 HaiiesdcRINstehtic Weid] ostearic
be Ssupplied with instructions on m xing the conponents

shanid, |o}elbecldr kinclpislacidalinelgniciacid, ssoperameic asifl, (veepk¢ agid, naphthenic
If Iaécé(? q?l"fl il fatt 8:":1(11 rl:%c&g.ﬁ tOIH%‘tﬁf 248 OS%BLI:)&@ é)tlllsfgﬁy R& 'aﬁg denvatlves
appleteod homever it is preferred if the
_ silyl ester copolymers, for example as described in US 4,593,055, EP 0 646 630
20 and NO 2007 3499,
acid functional polymers of which the acid group is blocked with divalent
metals bonded to a monovalent organic residue, for example as described in EP 0 204
456 and EP 0 342 276; or divalent metals bonded to a hydroxyl residue, for example as
described in GB 2 311 070 and EP 0 982 324; or amine for example as described in EP
25 0529693,
hydrophilic copolymers for example (meth)acrylate copolymers as described in GB 2
152 947 and poly(N-vinyl pyrrolidone) copolymers and other copolymers as described
in EP 0 526 441;
(meth)acrylic polymers and copolymers, such as poly(n-butyl acrylate), poly(n-

30  butyl acrylate-co-isobutyl vinyl ether);



anti-fouling coating conposition includes a curing

. agent. The antifouling coating conposition of the
wo pwenedoesh shoul d preferably have solids cont erCT/BRPZOE000991
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45 wt % e.g. above 50 % by weiglj, such as above 55
wt % preferaby above 60 wt% More preferably the
antifouling coating conposition should have a content
of volatile organic conmpounds (VOC) bel ow 400 g/L,

e.g. bel: e
R e b
t hpolgethyd vinyl ether; pelyGkotatdwinyl gthege poly(Mhgrdhleridetra-1sgbutyl vinyl

ageﬂt is used, it is preferred if the VOC content of
t hEDfxt ur e i ncorporating the curing agent is |ess

th LY adi i -
AL FGI’ybsteﬁPﬁ%h ra5 ?Eg(%/@ﬂl_cy aév %ﬁg@%?ccﬁ&cﬁf)ﬁoly@

especial 'y 'l ess than OC content can o
c ahysdrpabaityr{cagTd), pelg(Brhpdrpx drutyrcaanid)e dolyfs-bydroayvajeric acid),
measur ed..The pol ygxal ates of the present. invention .
i Poa Ao R L R Bt B BAES SR BHERY fipre of the units
St §dléched RbmUhé hsoveinidtdhe®tnitsienti cal to the starting
materials. Starting materials which are bi ol ogi cal l

Ll DI ol Y.
acti ve MelgheeRfaining nedyastegaiar siamplgias gescsibgd iy R d| B3ex92 and EP 1
th/ﬁ% t as anti-fouling agents thensel ves.
Preferably however, the starting naterials are chosen
f rom cosalRed rdnstandmalified gy cesalsparels t hat degrade to

conponents that are not biologically activ gwar ds
mari ne ﬁra?ﬂ“gﬁ%s_.a“f”h pelys}?r%lé%%éﬁ@&qddp%@’{?@@h‘fﬁ?om i ng
coat i NgpeRMARd dftsUndidifink A¥ENE EQTrivhtk ko 1R&EbrhS: stability of the

contain at Ieas% one conpound~capabl e of preventing
f owltifoglingcoating bpmpositien by remdiing mgistak ligtreduced fromgawt materials,

especially a biocide. The apti.foul,ing coati,n . .
C oREB e prendher N ar p e st b Tt tafieop carboxylic acid
| eg@sthp&in@s R ¥iRXRhA4R] @iveledt meRASImPGId8 @liHel a@fi®uling coating
conponent. The antifouling coating conposition of the

pr eayepasitiany dhe defydsatiriesagsnisyand grpng sgentoihat may kppeed in the
O SRR ks BE LA SR AT, OB 0 o n
a tiofdanty evahpoynds: tBxamphss| of deBydrtteng adents and drying agents include
anhydrous calcium sulphate, anhydrous magnesium sulphate, anhydrous sodium
sulphate, anhydrous zinc sulphate, molecular sieves and zeolites; orthoesters such as
trimethyl orthoformate, triethyl orthoformate, tripropyl orthoformate, triisopropyl
orthoformate, tributyl orthoformate, trimethyl orthoacetate and triethyl orthoacetate;
ketals; acetals; enolethers; orthoborates such as trimethyl borate, triethyl borate,
tripropyl borate, triisopropyl borate, tributyl borate and tri-fert-butyl borate; silicates
such as trimethoxymethyl silane, tetraethyl silicate and ethyl polysilicate; and
isocyanates, such as p-toluenesulfonyl isocyanate.
The preferred dehydrating agents and drying agents are the inorganic
compounds.
Examples of pigments are inorganic pigments such as titanium dioxide, iron

oxides, zinc oxide, zinc phosphate, graphite and carbon black; organic pigments such as

phthalocyanine compounds and azo pigments.



may additionally contain one or nore biologically

. active agents. Viewed from anot her aspect therefore
W b@ofiengeit i on provi des an anti-fouling coati NBCT/EP2009/000991
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conposi tion conprising a pol yoxpd ate as hereinbefore
defined and at | east one biologically active agent,
preferably a biocide. By biologically active
agent/conpound is neant any chemnical conmpound that

prevent Exzhﬁ@fsc‘gf SAETTRN an‘aff 15 ér@?nlﬁéﬁ?s@u\%ﬂﬁs 8&lothite, plastorite,

surface prevents the gr owt mari ne
ormntesqnartzn bm&unmgmslta,mﬂdgnmtemw a@dalsstbtniee talc, chlorite, mica,

dIS| of marine.organi sns from a sur

e grdsri, GRMeBC I GEaNF CamPraR SRR B Fabonate,
' nﬁ)hg&?é%uﬁ@ PRB6nAD bafiARPRIpHRTRALRES sifEAD aAS sﬂi@@ﬁﬁ)'lymerlc and
oxi dés, e.g. cuprous oxi de and cupric oxi de;

al inoygamoﬁn@rosphppe suchi askwicoated oy@atetddpw@wv aal &Oélg glasg beads,
t d d b
OB ESHREI o BV MR iSOG apry s o

aclsdlyﬁeﬁ@ fedHMSsuch Gk PO/ (AkIRG] mthbéﬂsvmé)epolg(rﬂanymeme&rylate -co-
ngounds such as copper %flthlone copper acet at

Eene ghyaeldmgthacrydateh polybyspene- cg—@gpléqne glycol d1methacry1 ate),
n on
%¥¥Gﬁégened9§h1né%h %H@gg%yfgéﬁ?éﬁsu }gﬂg?é? and

C opper Bxafplentdbadditivesphe can b addeddo bhiantifoulingadating composition

conpounds such as zjnc bls(dlnethKIdlthlocarbana 3
gl)c ening agents, anti-settling agents,

zi #€ TSNk FiaE 8PS dNIXAITERIS ABEH &t
di t hi bamat d
g?ﬁgggﬁégﬁ&nyg Q%B;s( i t hi ocarbamat e) and nmanganese

|s( I ocar bamat e) conpl exed with zinc
sal t; EXsampples of)n‘elrlfmymg agebtsoir@@aktalahgl fibetsi Fibres include natural and

¢ O uegi%ﬁp]clbrggxlgg ?@9%%5}5 lé(lmc ﬁ(%} a1 1n§ﬁ%g{:e§ #.%r P% 1b?e_s( oxide fibres,
1 é”ar@rde bk &z hirﬁﬁde fibres, su thlde fibres, phosphate fibres, mineral fibres; metallic
4 5-di chl or 0- 2- n- octy |soth|azo i n-3-one

. Bbisssmatwrak andsypthetic ergsnic fibres such as cellulose fibres, rubber fibres, acrylic

(t acya o)
2, So@S AR AR GBS B Py abi i SF SRBRS AR e s,
dep(blyﬁhyhcﬁli)rﬁiuﬂbrw polyethylene fibres and others as descnbed in WO 00/77102.
4- di chl or ophenyl ) - i et hyl urea; am d

d
By, @sﬁb&s@@;haive aaeff%rége keag%lmf 7580 3000 gimm Apd an average

S URAGBESSF 1 to 50 um with a ratio between the average length and the average
thickness of at least 5.

Examples of thixotropic agents, thickening agents and anti-settling agents are
silicas such as fumed silicas, organo-modified clays, amide waxes, polyamide waxes,
amide derivatives, polyethylene waxes, oxidised polyethylene waxes, hydrogenated
castor oil wax, ethyl cellulose, aluminium stearates and mixtures of thereof.

Examples of plasticizers are chlorinated paraffins, phthalates, phosphate esters,
sulphonamides, adipates and epoxidised vegetable oils.

In general, any of these optional components can be present in an amount
ranging from 0.1 to 50 wt%, typically 0.5 to 20 wt%, preferably 0.75 to 15 wt% of the
antifouling composition. It will be appreciated that the amount of these optional

components will vary depending on the end use



aci ds such as -(dichlorofl uoronethylthio)phthalimde,

.1 V-di chl orof | uoronet hyl t hi o- /V-di net hyl -

WO pleengdostil f am de, -di chl orof | uor onet hyl t hi o- N°\CT/EP2009/000991
/ V- di met hyl - N- pt ol yl sul f am de apgl
7V-(2,4,6-trichl orophenyl)nmal ei m de; other organic
conpounds such as pyridine triphenyl borane, am ne
tri phenyl borane, 3-iodo-2-propynyl Noutyl carbamate,

2,4,5, 6Itti§ﬁll%ﬁ G refeficd OPAE Al RRlihg bbRp&REHT contains a solvent. This
((dii odomet hyl")' sul phonyl )t ol uene. ﬁer exanpl es of

bi ssilogit (im;bﬂefcrddy Nv]@tlkg}mdtls predgrably organic. It may have an evaporation rate

et Dt el0B3 REBHANT TE RREMERGr rBHAE bAERs g tjaners are

nMegehfit Ayar cabensfich\se kiylens, Blién& RESIH RS UHoris methyl ethyl
oxi dase, proteolytically, hen1ce||u|o|yt|cally

5 ceketonenyathyd asabyityl kietoakymptbal isgamaylcketangs @-»rcmeet@mpye
aC%%chehe nz%@eg%erggﬁéhog%t{tét gt?l £e91! 9&&@&' ale %ﬁlh}l X@etate isoamyl

€~ encapsu adso §%na

C afidet ¢, eﬂ{ylélwglﬁébl infetif] eeicr Gadtate] @hers Soch asamhylond gigicol dlmethyl
rel ease, The blologggalIgﬁﬁctivebﬁonpounds may he

al ethen giethyens slyep! dimethpletheredigpty pbise dbcr’@psg}rv‘fé%lmdyoﬁlran alcohols
aChiN&s A%t d§%ﬂiﬁ%ﬁ@n t{eﬁzﬁrgléoht) ¢ HeE 91089@& kﬁﬂ%lsas%%lgoxyethanol, 1-

their use woul lar to t
10 t otnathoayr@upropafoliliphee hpdrbyarbers sueh agwhite spirit;laad optionally a

antifouli conposi tions of .the invention may be in
R T 0§ Traeo BT AR UHRES 1 T o 70 weob 1t wil

be appr peifgtItkolvedts drb groaienblvehts! &Hp%m@lq’*mﬂ@ﬁ@&nd/\#nﬁ)hures of
vary depending on the end use and th iologically

acmwvencbwwmumﬁoused In addition to the polyoxal ates

22 gt Ib In 811"12% ?rp g e tyof agltvleﬁ/tels ?)?qur%g da% lr]tg]\b Gs ?%sﬂh {]1! i grrﬁffrggly

tTon acco esen I nv

15 Op§ufficiehd d@@weltﬁeatqem ofic POIfyexA1aBP qhe sblsertdoatzheshay be up to 50
anong ot her bi nders, ments, extenders and fillers

deWyardthagprppskios, gwgera lylulgéo 49 épﬁg/gof thg gpmposition, such as up to 40
solvy ri)tu%n%?%e L '1({“2 Gs ? a&qb§s' 282l o PoRdele 5? aﬁggﬁx H2&¢illed man

adj ust the se ptoperties an
newﬁhmpredlatp o et soéssermﬁ:omtbm mhltvafyodépengmgamttha gthler tomponents
ngln? San {hebel cligg %)f Ehlgac:toagng cot%r?posmon
20 Alternatively the coating can be dispersed in an organic non-solvent for the
film-forming components in the coating composition or in an aqueous dispersion.

The antifouling coating composition of the invention can be applied to a whole
or part of any object surface which is subject to fouling. The surface may be
permanently or intermittantly underwater (e.g. through tide movement, different cargo

25 loading or swell). The object surface will typically be the hull of a vessel or surface of a
fixed marine object such as an oil platform or buoy. Application of the coating
composition can be accomplished by any convenient means, e.g. via painting (e.g. with
brush or roller) or spraying the coating onto the object. Typically the surface will need
to be separated from the seawater to allow coating. The application of the coating can

30  be achieved as conventionally known in the art.

The invention will now be defined with reference to the following non limiting

examples.



used in addition to the polyoxalate in the antifouling

<coating conposition according to the present invention
WO p@baei®os osin materials such as wood rosin, teCT/ERI009/000991

rosin and gumrosin; rosin deriygtives such as

hydr ogenat ed and partially hydrogenated rosin,

di sproportionated rosin, dinerised rosin, polynerised

rosin, maleic acid esters, fumaric acid esters and

ot her e%&éﬁnlﬁﬁtldrpéﬂﬂblﬁfi& SMHIRORRRLRE rosin, copper
resi nat e, zInc resinate, calcrumreslnate, magne3| um

resinatd hawtscgftityeqf th@palb'mee&sarn detesmised ima¢oordande with ASTM D2196

b0 PR 6 o PR MiteOhRGt B 1P f el Mg apm, he
COpalyniefsard té@nperad ¢aRR0PC LEBFIT béfbfeahe ﬁﬁ:haﬁxmbmt@ aci d

cont ai ni ng conpounds such as abietic acid, neoabietic
Saci d, dehydroabietic acid, dihydroabietic acid,

tetr ahy ge?e@#ﬁr?attloﬁ o?gblgds c%‘ﬁ?e%ggpt\ﬁg 8%§%bﬁm§ﬁ§ d

pl marl c—acrtd, pardmmatrrimc acra, 1 SU[JII mari c ,
| evopri Mae lschaoaoﬂtenagﬁmhcpbm&herabhowé are dafendmed 1n accordance with
sandaracopimalic a | auric acid, stearic.acid

o090 835 1A it samely gf Q 68t Q.1 8 mrgdrkenoubandydried W vantilated oven at
ac I1 g@°d 0y '3@ %Pgﬂeg Bk \gel%te(fﬁﬁé besidRGl IgfltePQpiQ tcgﬁsnafged to be the non-

aci coconut oOi atty aci
10S oya]laﬁbrmnttdr (NaiMy ”Ehn nbravalatilematt@t corgsnttih expredspd &1 Wyight percent.

c0 ol ner for le a escribed in US
- 555 velaB B196 1o s 2880 OB eI S 3400: aci d

functlonal pol yners of which the acid group is bl ocked
wi th divalent netal s bonded to a nonoval ent organic
r esi due Detepminatigmelf polysner axeraphmeldcnlaFmeizhtydisaibatiom d

EP 0 342,27 or. di val )y 0 X

resi due%hf3 8?1 exezfls Qre Cﬁar% Iélg%ér %éappé}%%% (%1 gﬁrf?'yag&/% %ﬂr?'d(GPC)
15 Epnﬁa&ﬁ&n&ﬂ4ﬁ@mowﬂlrﬁ@ vxfeﬂght dichiitlt®naMWey ®sfds kﬂefén’nfheElﬁsmg a

0 529 693; hydrophilic copolynmers for exanp

( mBPhYEE ILﬁp%ﬁa@r’@é B&rGREY ingryraent wWithdy o PrL@BS apm Mixed-D columns

from Polymer Laboratories in series, tetrahydrofuran (THF) as eluent at ambient

temperature and at a constant flow rate of 1 mL/min and with a refractive index (RI)
detector. The columns were calibrated using polystyrene standards Easivials PS-H from

20  Polymer Laboratories. The data were processed using Cirrus software from Polymer
Labs.

Samples were prepared by dissolving an amount of polymer solution
corresponding to 25 mg dry polymer in 5 mL THF. The samples were kept for
minimum 3 hours at room temperature prior to sampling for the GPC measurements.

25 The weight-average molecular weight (Mw), the number-average molecular
weight (Mn) and the polydispersity index (PDI), given as Mw/Mn, are reported in the
tables..

Determination of the glass transition temperature
30 The glass transition temperature (Tg) is obtained by Differential Scanning

Calorimetry (DSC) measurements. The DSC measurements were performed on a TA

Instruments DSC Q200. Samples were prepared by transfering a small amount of



152 947 and pol y(N-vinyl pyrrolidone) copol yners and

. other copolyners as described in EP 0 526 441;
w@ pwbhd@es yl i ¢ pol ynmers and copolyners, such arCT/EP2009/000991

10

15

20

pol y(n-butyl acrylate), poly("- futyl

acryl ate-co-i sobutyl vinyl ether);vinyl ether polyners

and copol yners, such as pol y(nethyl vinyl ether),

pol y(ethyl vinyl ether), polysobutyl vinyl ether),

po#yM%Pﬁ'ePé’(Jlut? t%rdnda?ulﬁﬂnﬁrﬁ HtaH(IJ d ?? 1'3? Fdrminimum 10 h at 50°C
act d),

tic polyesters, suc c aci
podtr;d( Igh ylt b$O°C abe sle)mplplbﬁ:@@romyl@mg;ﬂwpqumcr maledp] were meassured
po) y drox but aC|d oI 4- hydr oxyval er
Do A e S er s Haeerutid poY BEpEapg boting rate of
c OWIO/W witRah %hﬂit}nﬁaﬂ YreRirerdtef 'Fh@(‘;nsteh%lﬂ@bf the $8s§ GhRdtion of the
fromthe above nentioned units; netal containing
posegend beating s repreepaethgd giddhe pilgthersn EP 1 033 392
and EP 1 072 625; al kyd resins and nodified al kyd
resins; and other condensation polyners as described
I NEX¥h§16/114 3G enerfloitycidatd o pis dnafdoBoXala@s dYeRhsesterification
contribute to the storage stability of the antifouling
coktmelyy conposition by renoving nnlsture i ntroduced
fromra
wetor 1 oy BaF o mbils BomBHAHE A1 BRE o P EOYRAL 0. dicthyl
cosoudatadsa ﬂ'ﬂﬂtub& viadiethlyl ewadiate and/ ald&:tatbolxyhabmd estenUrlimole eq. of one

in the antlfo ling coatin nposi t i
dePRaPHtdiolg é &Zén%lﬁ&qd?&af?gysggmf@r&q%ptqﬁa@%gl thegsgnecked glass
' nﬂﬁéﬁee ﬁgﬁ)’e& Wﬂh‘rﬁ rﬁ:ﬂ@_tshﬂgr, BRIRBRIeter XdnBELRF Shd SitrbBen inlet. The

he pres |nven on include organic and inorganicC
C ompdureds hedtxdstpivbsumier detogdn & 190 Cagean tesnperaturgropnirglled oil bath

agent s .i ncl de anhyd al.ci um sul phat e nhy,

eSS MrreadiinGre o) aRB S BRI PR A AEOE S cmperature
anﬂMﬁé @Uﬁet%i'o@éJn(&LHxB&ﬂttﬁe bHWing pelrdbf ﬁie&fbﬁ&exﬁﬁfé .The temperature is
zeolites; orthoesters such as trinmethyl orthofornmate,

t rméma,medo&ttlﬁaf% prak 80-90%iof thpteorstied emsyunpekcondensate is collected.
t ”l"flg 81%89&’ lnlet is closed and vacuum is applied. The vacuum is adjusted gradually

down to 0.1 mbar. The temperature is maintained at 190°C for 2-4 hours. The polymer
melt is cooled to approx. 100°C under vacuum. The vacuum is removed and solvent is
added. The polymer solution is cooled to room temperature.

The polyoxalates PO-1 to PO-4 in Table 1 are prepared according to this

procedure.
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orthoformate, tributyl orthoformate, trinethyl

. orthoacetate and triethyl orthoacetate; ketals;
wae@vab®os enol et hers; orthoborates such as triPELI/RP1009/000991
borate, triethyl borate, tripropyl borate,

triisopropyl borate, tributyl borate and tri-ter

-butyl borate; silicates such as trinmethoxynethyl

silane, tetraethyl silicate and ethyl polysilicate;

aNfableSIO yRMaltEnd popeetits aﬁoo@oiametgemmybé@ Ry#o- SOcyanat e.

T rred rh:\h\/rlr ati ng :\gnnf s—and —\u Ag agepts—ate

t he i norganic corrpounds Exanpl es of p gP@ﬂtsPQrk PO-3 | PO4

i lorgani ¢ pi gnents sgch as titani um di |

oki des, zi n®igsbpxyd, Hmﬂ i oxa! oqnhatp gr %lcbt%c :ger%g}n 5009 30.14

carbon bl ag Ra°16?5§§nlnlnpthglmpmsalawch as pht hal ocyapi ne-| 21.56

cpnpounds crn'd—az*o—pll ment s Exanpies_of [externders.amnd

flllers ar¢ mneralls” ‘éﬁ&‘}lf’ herancdispedigid e, | pfofdt|oft f] 1483 | 22.88

calcite, quartz, barNg(,?em)nglg@esHe ar agpnictle, silica.,. .

WD égt%; oni e, talc, ehortte—meca—kaptn——eand

fe h(isgp . synthetic ﬁ%rif Iaﬁmd-léorrpounds such agso | 35.08 .

cal cium carf te, i’im car bonat e] barijum

spl phate, c¢al ci um s@hgg;\,tzeet@p%& l'i ca; | pol yreric and

i horgani c i crospherﬁgpagéa;;,h as uncoatezl or doat ed -| 2542

hpl | ow and|solid gl gss—beads—uncoatedor—cgated

hpl | ow and|solid cefhfrflexpdiglis, por ous|and -donpact - -

bpads of po'cwﬁ:t' c ”ﬁ‘oﬁg {f‘&&deSUCh as pPObyiRELho | 0.0348 | 0.0322
nnl iy et hacr\ll ate-coeti h\/l en

g Whimiingdi;)mnshlam yl atl§))lenepol y(styrene CO-BtHyl éﬁ@ 45.61 | 49.25

g acr N )

ppl y(styre g?f’be“ 13{’ "H&nzene) . polystyr R 60 60 60

ppl y(vi nyl cz\laiugmm)wt%ﬁxanpl es of addi { i seg [t heg1 can72 | 595

be added t g—arm—antifoutingcoating—conpositijonr—arg—

r ebnfoecing VaGeHY €P) t hi xot r opi ¢ _agents| t#0qkéhbhp 1250 | 2750

ay ant 'Mé&‘iédoj ng agents, plasticizerggnd;s| 186| 128]

Splonibdss. [Exarples—et—+reinforetng—agents—argfHakes

ahd fibres. Mh(bWQ@ i ncl ude natural and|syf8hetixs 4.7 5.0

i porgani c fli;pyes such as siTicon-containi fibrek,

carbon fi brpg oxide fibres carbide fibr 2? nizg:'zre dp4'0 26

f|bres, sulpbide fibres, phosphate fibres, 151 neta 12 14

f bres, metattic

Example 2:  General procedure for preparation of polyoxalates by transesterification

in melt

250 g of starting materials comprising a mixture of 1.0 mole eq. of diethyl
oxalate or a mixture of diethyl oxalate and a dicarboxylic acid ester, 1.05 mole eq. of
one or more diols and 0.02 mole eq. of catalyst are charged into a 250 ml temperature
controlled reactor vessel equipped with mechanical stirrer, thermometer, condenser and
nitrogen inlet. The mixture is heated slowly under nitrogen to 190°C while the
condensate is distilled. The heating rate is controlled so that the temperature in the
outlet does not exceed the boiling point of the condensate. The pre-polymerisation
reaction is run until 80-90% of the theoretical amount of condensate is collected. The
nitrogen inlet is closed and vacuum is applied. The vacuum is adjusted gradually down

to 100 mbar. The temperature and vacuum is maintained for 3 hours. The polymer melt



fibres; natural and synthetic organic fibres such as
-cellulose fibres, rubber fibres, acrylic fibres,
w@oiogaehooke fi bres, polyimde, polyester fibrespPCI/EP2009/000991

pol yhydrazi de fibres, polyvinylg¢hloride fibres,

pol yet hyl ene fibres and others as described in WO

00/ 77102. Preferably, the fibres have an average

length of 25 to 2,000 nm and an average thickness of 1

t 0jsWolBNt¥approR. TEPCAUNRSE VWREAM! TRe RLADSR rérﬁﬂ@&f‘a:ﬂrh@lvent is

t he average thickness of at |east 5. Exanples of

t haddstlr Bl polaglenscdutlms@behdmtgrcwg@memmre

11 cas e pRRRERRRP PR B SR TR e R et prtipae s

wayseduddl de derivatives, polyethylene waxes, oxidised
pol yet hyl ene waxes, hydrogenated castor oil wax, ethyl
cel lul ose, alum nium stearates and m xtures of

t hereof. Exanples of plasticizers are chlorinated
paraf fins, phthal ates, phosphate esters,

sul phonam des, adi pates and epoxi di sed vegetable oils.
In general, any of these optional conmponents can be
present in an amount ranging fromO0.1 to 50 wt %
typically 0.5 to 20 % preferably 0.75 to 15 wt % of
the antifouling conposition. It will be appreciated
that the anmount of these optional conmponents will vary
dependi ng on the end uselt is highly preferred if the
antifouling conposition contains a solvent. This
solvent is preferably volatile and is preferably
organic. It may have an evaporation rate of nore than
0.05 (n-BuAc = 1). Exanples of organic solvents and
thinners are aromati c hydrocarbons such as xyl ene,

tol uene, nesityl ene; ketones nethyl ethyl ketone,

nmet hyl isobutyl ketone, nethyl isoanyl ketone,

cycl opent anone, cycl ohexanone; esters such as butyl
acetate, tert-butyl acetate, anyl acetate, isoanyl
acetate, ethylene glycol nethyl ether acetate; ethers
such as ethyl ene glycol dinethyl ether, diethylene

gl ycol dinethyl ether, dibutyl ether, dioxane,

t et rahydr of uran, al cohols such as n-butanol,

i sobut anol, benzyl al cohol; ether alcohols such as

but oxyet hanol , 1-



met hoxy- 2- propanol ; aliphatic hydrocarbons such as
white spirit; and optionally a m xture of two or nore
W@ 009201988 and t hi nners. Preferred sol vents ar ePGF/BR2DI/@00991
sol vents, especially xylen@4and m xtures of aromatic
hydr ocar bons. The anmount of solvent is preferably as
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Table 2: Ingredients and properties of polyoxalate solutions PO-5 to PO-19




Table 2: Ingredients and properties of polyoxalate solutions PO-5 to PO-19 (continued)

using a Brookfield DV-1 visconeter with LV-2 or LV-4
.spindle at 12 rpm The polyners are tenperated to

WQ 20000908 5C before the nmeasurenments. Determnm ne@T/BP2009/000991
solids content of the polyd®&r solutions The solids
content in the polyner solutions are determned in
accordance with I SO 3251. Atest sanple of 0.6 g 0.1
g are taken out and dried in a ventilated oven at 150C
for 30 minutes. The weight of the residual material is
considered to be the nonvolatile matter (NVM. The
non-vol atile matter content is expressed in weight
percent. The value given is the average of three
parall el s. Determ nation of polynmer average nol ecul ar
wei ghts distribution The polynmers are characteri sed by
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The glass transition tenperature (Tg) i s obtained by

.Differential Scanning Calorinmetry (DSC) neasurenents.
W bwomBB0sreasur enents were perfornmed on a TA PCT/EP2009/000991

I nstruments DSC R00. Sanples wege prepared by
transfering a small anmount of polyner solution to an
al um nium pan and dry the sanples for mninmum 10 h at
50C and 1 h at 150C The sanpl es of approx. 10 ng dry

POEYAIES1e BB EPiobduie st %E&?&Wne&f q'ony&aﬁa&sﬁﬂg% enifich il melt
and scans were recorded at a heating and cooling rate

of 10C/ pd-6 griftorabimacdytsys g@nﬁlaiscsrc&xﬂ@wmdgnethﬁ@loﬂbég of 2-butyl-2-

VoL B8 R AT BTSN o RS SRS SRR e

Pr &faesbdriftof £75PmERANREALOR déﬁtr@ﬂéd/&é&bﬁ{'@%ellbylulpped with mechanical
transesterification in nelt 100 g of startin

rrasterdrauhgnm@tmr, spadpngernvrten trep end NiLELAD lrdeteghe Brixture is heated
f u al ' Th e '
O SPGBy 0 B P AR Sl

d | Platdn ﬂleoreﬂax ﬂ'ﬁillethe GempYrat0ad ialthSteattoe veﬂsalrrgaﬂle'd 210°@ The
500 m three-necked 8l ass flask equi pped wit

S IPIREarE e AGRAL07C dricieh GOV GREPTRR: S5 b o Thettencal amount of

Th °
h8a YLEOUIRRER, LB RS0 ed Wlfox. 100

c omﬂeiiﬁs@ge;f xglede siak latidetl. The polym‘dr isolgtipmwas icgoled to room temperature.

controlled so that the te ratur | et does

not excetf PHaingd pe} yﬂﬁalﬁ'ﬁ% ﬁeéogotﬁgﬂgg . The

tenperature i s maintai ned at 190C until 80- 90% of the

t heoretical anobunt of condensate is collected. The

nitrogen inlet is closed and vacuumis appl ied. The
vaExampleg: ad{Gasdraidrgcatine : f@ ing codfing composition

t enper a e 1 s.mal ntalne 190 for -

pol yner &-Hr%}n(gr?déerg%%‘ieéaleg a%é) §rr°619 8&%"1?8 8?%? gd’% Hying a high-
Th%e%@ﬁiéﬁ@i‘sérs AnSTRYRHicARGesdti Veidtthé RighdHed fortBeand temperature in
pol'ymer solution is cooled to roomtenperature. The

p othymrlmgezrom aretaddwbmthp fetTiomine The gomppsidonsrafdhe prepared

accordin r

Bl uby e BRGNS st £ et
Ex advplegatd: ar@@rﬁﬁéc&bvltﬂ teceshting compogitie arsabéfore k.

pol yoxal ates by transesterification

Determination of the viscosity of the antifouling coating composition

The high-shear viscosity of the antifouling coating composition is determined in

accordance with ASTM D4287 using a cone-plate viscometer.

Calculation of the volatile organic compound (VOC) content of the antifouling

coating composition

The volatile organic compound (VOC) content of the antifouling coating

composition is calculated in accordance with ASTM D35201.

Determination of polishing rates of antifouling coating films in sea water

The polishing rate is determined by measuring the reduction in film thickness of

a coating film over time. For this test PVC disc are used. The coating compositions are
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«m xture of 1.0 nole eq.
wWOorzoopowonf di et hyl

innelt 250 g of starting materials conprising a

of diethyl oxalate or a

oxal ate and a di car boxyl i cCPER/ERR009/000991

ester, 1.05 nole eq. of one or spre diols and 0.02

nol e eq. of catalyst are charged into a 250 n

tenperature controll ed reactor vessel equipped with

mechani cal stirrer, thernoneter, condenser and

ni 44938 As kddiQlstri (E,;EB ®n 'ihé(al'éé 8sihga Iﬁ%ﬂtaﬁghé‘{t&"\m&e %Hléi&fess of the dry

ni trogen to 190 he condensate is distil
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boi | i
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108,184 t W

3 ﬁlour Sék@%g%ggﬁggr%g?% rlﬁfsg(ll gﬂ (gglo ppr o!gh ?Lilglg)gé @inperature
unbkforevraedsuring THeefilwathitkmesss r enoved and sol vent is
added. The polymer solution is cooled to room
tenperature. The pol yoxal ates PO-5 to PO-19 in Table 2
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re. 5.51

Solvesso 100

5.75

5.75

5.75

Coating properties

Viscosity (cP)

620

200

260

Calculated VOC (g/L)

450

450

450

Polishing rate (pm/month)

5.1

23

21

(1) Disparlon A603-20X is an amide wax, 20% in xylene; produced by Kusumoto Chemicals, Ltd.

(2) Disparlon 4401-25X is a polyethylene wax, 25% in xylene; produced by Kusumoto Chemicals, Ltd.




The obt ai ned pol yoxal ate had Mv of 2,800, PDI of 1.09.
.Exanple 4 : General procedure for preparation of
w@eiopflaehs ng coati ng conposition The i ngredi enPGI/BPB09/000991

m xed and ground to a finengss of < 30 nm using a high

speed disperser. Any ingredients sensitive to the high

shear forces and tenperature in the grinding process

are added in the |let-down. The conpositions of the

prepared coating conpositions are presented in Table 3

and Table 4. Any curing agent and accelerator are

m xed with the coating conposition just before use.

Determ nation of the viscosity of the antifouling 2
coati ng conposition The hi gh-shear viscosity of the 8
antifouling coating conposition is determned in g
accordance with ASTM D4287 using a cone-plate 5
vi sconmeter. Calculation of the volatile organic §
compound (VOC) content of the antifouling coating =
conposi tion The vol atile organic conpound (VOCQ) g
content of the antifouling coating conposition is a
cal culated g e ago%jgr&ewggh—A%l‘@@Dé glw|e B
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(1) Disparlon A603-20X is an am de wax, 20%in xyl ene;

. produced by Kusunoto Chem cals, Ltd. (2) D sparlon
WaAAA@BH | s a pol yet hyl ene wax, 25% i n xyl enePCT/EP2009/000991

produced by Kusumpto Chenicals,p4-td. 90 (1) Disparlon

A603- 20X is an am de wax, 20%in xylene; produced by

Kusunmot o Chemicals, Ltd. (2) D sparlon 4401-25X is a

pol yet hyl ene wax, 25% i n xyl ene; produced by Kusunoto

Chem cals, Ltd. (3) Desnodur N 75 BA is an aliphatic

pol yi socyanate resin based on hexanet hyl ene

di Th@pgl&hﬁtg&a(ekdiﬁltl)c ref&ehderpainttwds 2a% ptrdmenthprlvahutessed byparallel with

oL SO0 4 ek e B ol o
palrealﬁcﬁlll J¥h A R QPR mﬁyéﬁﬂﬁﬁb@seﬁf ?&ijsh-l;%bin@if&lhn-g%atmg,

reference paint i s Sea um Cl assic light red from
Jobased 062 hpatlrodj’slmgolgamigltyl palymer asbiodersel f - pol i shi ng
antifouling coating, based on a hydrolysing

organosi lyl polynmer as binder. The data shows that an

anThd @ith siGySthat STMARTORIHSIyS@mBcRPrisngd pél§okdlae ®indes is self-
sel f polishing. The self-polishing allows a controlled

| epdishing. dihelsiefarolishing atlows acantkelled leaching efhiogidehappould keep a
may, | r S

o Bs FeP BF iR iSO 8O0 B Epolvgualate inder of his
t hiaRetidnefotiskeciastentiar ! laeefefense tythmesdigrsilgbgstdricopolymer binder

bi nder, containing fouling conposition. A faster

pomr%fnnwg gwge‘iﬂ%lb’é‘ advant ageously utilised on

stationgr L rH£ yeahahdLNRly MRYRd Dh vy

(e.q. gsﬁs&tﬁpﬁgh n@ a}ﬁd/or tﬁgt o yer ate in col a
vvainetall@teoxg or Ivemlstthanndmlz)wbq (agelesh §1ah;1@rlmlo383 agd/pathat operate in

end nt on rature. ntifoulin oati
cor St e B Ra T et b SRBBisor S dsftpiod oy Wpperature.

Ieast one addltlonal conmponent. 2. An anti-fouling
coating conposition according to claim1,
characterised in that the polyoxal ate conprises
pol ycondensation reaction products of oxalic acid or a
derivative thereof with at |east one diol. 3. An
antifouling coating conposition according to claim 2,
characterised in that the nolar ratio in the
pol ycondensati on reacti on between the oxalic acid or
derivative thereof and diol is less than 2.0 and nore
than 0.5, nore preferably not above 1.0. 4. An
antifouling coating conposition according to any of
clains 2-3,
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characterised in that the oxalic acid or derivative

-thereof is a dialkyl oxalate, nore preferably dinethyl
woz@baomoor di ethyl oxalate. 5. An antifoul i ngPCDEPI00g000991

conposi tion according to any ofsglainms 2-4,

characterised in that the diol 1s saturated and

aliphatic. 6. An antifouling coating conposition

according to any of clainms 2-4, characterised in that

aromatic diols conprise 50 nol % or |ess of the total

anmount of diols used in the pol ycondensati on reaction,

rmt e pr Ahentifuiling toathpveni®dsitivndompoisingpt fastranepolysixalate and at
@ye 10 35%?6 7. An antifouling coating conp05|t|on

B AR GOPLORHFOBPORS Y g 2-4, characterised in that

unsaturated al i phatic diols conprise 10 nol % or | ess
of total amount of diols used in the polycondensation
r eact i oAn agti-fowlingwdatiogicomgositien awgrdzagrtsb@llam drrharacterised in that

ard of clai ns
£ n ol PRalafRarti P Sedefiabion B AR PELEE N R Rigor
poh@fwaﬁvmﬁ&edm@dthea%tbmlbydroxyl grpup8-9- An
antifouling coating conmposition according to any of

clainms 8 wherein polyols form 10 nol % or |ess of the

t 0# al gg‘é% o%fhng 'cgﬁtgrlg]a&)qn&%k%g Kﬁc&ﬁﬁlﬁggqaﬁlﬁ y.s @ﬁaracterésed in that

pol'ycon nsa I'on°rea ant I°f I ng’ coat
cothieanolhi xatio & therpdlyugni ensatign meactidrebatwerbthe oxallc acid or derivative
characteri in that_the polyoxala e conp one or

mothereeh @P@l&gtsdpﬁé arh 2. Orand msF Jhagyfi TRGrePBeferBly Gt ghove 1.0,

of a diam ne, dicarboxylic aC|d or derlvatlves t her eof
or hydroxyl functional carboxylic acid or derivatives
t hér eof Anhntifouﬁingnoattrtgndm;g)sxtmtacqumgrtp @ny of daims 2-3,

d 10 ch L&
et e o Y Rl TR a0 BTk B st e more
(W{)eférwmdim&ﬂsm &1 A8 0P@Rthyl 8xalde, anti foul i ng coating
conposition according to any of clains 1-1 1

conpri si ng
5. An antifouling coating composition according to any of claims 2-4,

characterised in that the diol is saturated and aliphatic.

6. An antifouling coating composition according to any of claims 2-4,
characterised in that aromatic diols comprise 50 mol% or less of the total amount of
diols used in the polycondensation reaction, more preferred not above 30 mol%, most

preferred not above 10 mol%.

7. An antifouling coating composition according to any of claims 2-4,
characterised in that unsaturated aliphatic diols comprise 10 mol% or less of total

amount of diols used in the polycondensation reaction.

8. An antifouling coating composition according to any of claims 2-7,
characterised in that the polyoxalate comprises repeating units derived from polyols

with more than two hydroxyl groups.



one or nore solvents, e.g. xylene. 13. Antifouling
-coating conposition according to claim1-12,
wWepwpaewes i sed in that it further includes onePGFERSIHE000991
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addi tives selected from bi ol ogigplly active conpounds,
ot her binders, plasticizers, pignents, extenders,
fillers, dehydrating agents, drying agents, curing
agents, thixotropic agents, thickening agents,

anpi - sephlahAHuRes @Bﬁmfr &7‘1‘[%1 Qﬁﬁh@gcégf?@t@ any BF BARKSS Mherein

addi tional sol vents fouling Coatin

copglyels tforom lautod)%cbrdgssmﬁ tlmwtad)ﬁmoum crfsilqls lam? palyols present in the
characteris d in that it is a physical drying coating
coRY¥ES eﬂﬁ”mﬁgam ?lfoullng coati ng conposition

according to any of claims 1 to 13 characterised in

that it is a curing coating conposition. 16.

Antf.f o uAnmgtlfmlémg seatingrsmosition ageqrdingitagny of el A% characterised
hyglr]tg%/tﬁg ﬁfr)] é'f’x% te c%%rpalseg]str %n%tortnboq‘e glglt% 8t))(t§ n%h %¥Q?é%olycondensatlon
COrMatliGiest Adiamming) gicagRrylis @ch@ ot @ekivations ths:moy anhRydsxyl functional
polynerlc |socyanates and i socyanate prepol yners. 17.
An€atbotilicRgidererivgtivseert i on according to claim1

to 15, characterised in that the binder has

epoxy-functional end-groups and the curing agent is

s ell kct ednfantfouding cestirgenymisitmniacesding8o aAnof tlehs hg0

bt P Gy g RODRFGIRES R A EHRe GreeR gho FRLE Yl (M) fom

50%0@Uu%@0966 19. Antifouling coating conposition
according to any of clainms 1-18, characterised in that

|t has a volatlle or gani ¢ conpounds (VOC) content

f oul
i%\rNdfr%a 338%0 ggf)a gfgld ogrrgpo;s_l %& G380 é'plerl%',%ggﬁ‘gg% lta*n%; 1S t11 comprising
OnSn@&lrM@?éﬁﬂoNeﬂts s.gagpenhous 2 1. A kit conprising (1)

an anti-fouling coating composition conprising at
| east one polyoxalate and (I1) at |east one curing

ageqt . Antifouling coating composition according to claim 1-12, characterised in that it

further includes one or more additives selected from biologically active compounds,
other binders, plasticizers, pigments, extenders, fillers, dehydrating agents, drying
agents, curing agents, thixotropic agents, thickening agents, anti-settling agents,

reinforcing agents, thinners and additional solvents.

14.  Antifouling coating composition according to any of claims 1 to 13

characterised in that it is a physical drying coating composition.

15.  Antifouling coating composition according to any of claims 1 to 13

characterised in that it is a curing coating composition.

16.  Antifouling coating composition according to claim 1 to 15, characterised in that
the polyoxalate has hydroxy-functional end-groups, and the composition comprises a

curing agent selected from isocyanates, polymeric isocyanates and isocyanate

prepolymers.
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22. A pol yoxal ate obtai nabl e by the condensati on

-pol yneri sation of at |east one oxalic acid or
WQl20004te1998/e t hereof and at | east two di ol s wheP@&l/EP2D9/000991

| east one of said diols is a sakyrated branched di ol
having up to 20 carbon atons. 23. The use of at |east
one pol yoxal ate as a binder in an antifouling coating
conmposition. 24. An object coated with an antifouling
coating as clainmed in any one of clainms 1 to 20. 25. A
process for protecting an object fromfouling
coipri sAng'fcmdiagicngirg congzosition goesringftoskaim lotoj ]éct:hamthdsed in that
an_anti - uI|n L ng, as, cl ai med, i.n an one
o diErhinder B eRpAyIRRCTL PR GoRPE R sHEte FETK fypplected from
coghhﬁgagggpﬁ@hﬁmgn which is curable or which has been
cur ed

18.  Antifouling coating composition according to any of claims 1-17, characterised

by a content of solids of not less than 50% by weight.

19.  Antifouling coating composition according to any of claims 1-18, characterised

in that it has a volatile organic compounds (VOC) content below 400 g/L.

20.  Antifouling coating composition according to any of claims 1-19 wherein the at

least one polyoxalate is amorphous

21. A kit comprising (I) an anti-fouling coating composition comprising at least one

polyoxalate and (II) at least one curing agent.

22. A polyoxalate obtainable by the condensation polymerisation of at least one
oxalic acid or derivative thereof and at least two diols wherein at least one of said diols

is a saturated branched diol having up to 20 carbon atoms.

23.  The use of at least one polyoxalate as a binder in an antifouling coating

composition.

24.  An object coated with an antifouling coating as claimed in any one of claims 1

to 20.

25. A process for protecting an object from fouling comprising coating at least a

part of said object with an anti-fouling coating as claimed in any one of claims 1 to 20.

26. A self-polishing anti-fouling coating composition which is curable or which has

been cured.



