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antifouling paint, developed in the 1960s, contains the organotin tributyltin

(TBT), which has been proven to cause deformations in oysters and sex
changes in whelks.

15
The International Maritime Organization (IMO), a unit of the United Nations,
adopted on 5 October 2001 an International Convention on the Control of
Harmful Antifouling Systems at the end of a five-day Diplomatic Conference
held in London.

20
The proposed antifouling convention comes in response to Assembly
resolution A.895 (21) Antifouling systems used on ships, adopted by IMO in
November 1999, which called on IMO’s Marine Environment Protection
Committee ( MEPC) to develop an instrument, legally binding throughout

25 the world, to address the harmful effects of antifouling systems used on

ships).

The resolution calls for a global prohibition on the application of organotin
compounds which act as biocides in antifouling systems on ships by 1

30 January 2003, and a complete prohibition on the presence of organotin
compounds which act as biocides in antifouling systems on ships by 1
January 2008.
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bi nder to provi HeveasirezoybapnedT BT in bnifboling paintder moshshiee. 20 - Paints
based on a conbi nation of wood rosin with copper- or zinc- pyrithione have
been found to thicken or gel unacceptably within a few days. US 5,112, 397
(Ain Corp.) di Seéresieshdraioné 3 maatiaithé ag faninepboved eculapeuantifoulingstadnti fi ed

wood rosin to inpart desired gelation-inhibition. 25 . EP. EP
526441 (Sil§ma CB pﬂﬁggn,s qu@gwgmozqqg Fo@})ound, Whife Fetalﬁﬁglltﬁé g%'ag
antifouling and self-polishing properties of the tin-containing antifouling

paints of the prior art.

Tin-free systems are well known in the art:

15
- Antifouling paints containing rosin and similarly soluble salts thereof have
existed for many years. Rosin is slightly soluble in seawater (8.6 x 10°
mol/L at pH = 8.1). Due to its low molecular weight, rosin is blended with
another binder to provide an appropriate fim-forming performance.

20
- Paints based on a combination of wood rosin with copper- or zinc-
pyrithione have been found to thicken or gel unacceptably within a few
days. US 5,112,397 (Olin Corp.) discloses paints containing an amine
compound or esterified wood rosin to impart desired gelation-inhibition.

25
- EP 289481 and EP 526441 (Sigma Coatings), WO 9744401 (Hempel's)
disclose systems based on rosin in combination with a film forming binder.
However, the coatings produced in accordance with these specifications
suffer from the technical problem that their coatings are nowadays classified

30 as “ablative” since the erosion is not based on a real chemical hydrolysis
but rather on a complex process which weakens the surface layer by a

combination of dissolving and leaching followed by frictional abrasives
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25 WD 0043460 (%ESRB'S ¢nthan ¢ '$: sone advantages of using bl ends of

- Systems based on silyl acrylates were disclosed by M&T (WO 8402915,

15 EP 00131621), and further developed by Chugoku ( EP 775733 ), Nippon
Oils & Fats ( EP 297505, EP 646630, EP 714957, EP 802243 ) and Sigma
Coatings ( WO 0162811 and WO 0162858)

It is known in the art that rosin or rosin derivatives may be used in
20 combination with hydrolysable acrylates in order to improve some of their

properties.

EP 530205 (Courtaulds) discloses the use of rosin amine D in combination
with copper acrylates .
25 WO 0043460 (Akzo Nobel) discloses some advantages of using blends of
rosin (and its derivatives) with zinc/copper acrylates.
EP 1016681 (Chugoku) discloses that the blending of rosin (and its
derivatives) with trialkylsilyl(meth)acrylate co-polymers improve the ability to
erode at static conditions (e.g. during the outfitting period in the building of
30 new ships) and by this having a superior antifouling performance. The
recoatability and the resistance to cracking and detachment were also

claimed to be improved by this blending
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largely overcome by using silylesters of rosin (alternatively called silylated

15 resinates or silyl abietates).

Thus the present invention provides paint compositions comprising
silylesters of rosin in the binder system. Furthermore, the invention
provides the use in self-polishing antifouling paints of silylesters of rosin as

20 binder component of the binder system.

For the purpose of this specification, the term "binder system" means a
composition consisting essentially of silylesters of rosin and optionally other

binder components well known by the man skilled in the art.

25
The present invention provides also a process for preparing antifouling
paints characterised in that one step of the process is the addition of
silylesters of rosin as a binder component of the binder system.

30 The invention is based on the recognition that the properties of antifouling

paints containing rosin were insufficient due to the presence of free

carboxylic groups on the rosin forming more brittle Zn/Cn resonates said



25 The present invention provides also a process for preparing antifouling
paints characterised in that one step of the process is the addition of
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have been félled, or refining a by-product of the kraft paper manufacturing

process to produce tall oil rosin.

15 Pine-originating rosin is preferably chosen. The main component (about 80
%) of rosin is abietic acid, also called sylvic acid (CAS RN. = 514-10-03),

which could be used instead of rosin.

The silylester of rosin in this invention can also be a silylester of a rosin

20 derivative.

In the present context, the term "rosin” is intended to include gum rosin;
wood rosin of grades B, C, D, E, F, FF, G, H, |, J, K, L, M, N, W-G, W-W (as
defined by the ASTM D509 standard); virgin rosin; hard rosin; yellow dip
25 rosin; NF wood rosin; tail oil rosin; or colophony or colophonium; as well as
any of the single constituents of natural rosin qualities, e.g., abietic acid,
abietinic acid, sylvic acid, dihydroabietic acid, tetrahydroabietic acid,
dehydroabietic acid, neoabietic acid, pimaric acid, laevopimaric acid,
isopimaric acid, sandaracopimaric acid, palustric acid, dextro-pimaric acid,
30 isodextro-pimaric acid, dextro-pimarinal, isodextro-pimarinal, xanthoperol,
tatarol, podocarpic acid, phyllocladen, sugiol, ferruginol, himokiol, manool,

manoyloxide, ketomanoyloxide, cativinic acid, eperuanic acid and all other
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15 As examples, one can cite:

A. the adducts of unsaturated acids (such as acrylic acid, maleic acid

or fumaric acid)-and the mono-esters of di-acids with rosin.

B. adducts of rosin itself (dimerised rosin, oligomerised or polymerised
20 rosin)

C. hydrogenated or partially hydrogenated rosin

D. dismutated or disproportionated rosins

A more extensive description of rosin and rosin derivatives can be found in
25 WO 9744401 (Hempel's), the contents of which are incorporated herein by
reference insofar as they relate to the definition of rosin or rosin derivatives

with at least one carboxylic acid group per molecule available for silylation.

Commercially available examples of some rosin and rosin derivatives are
30 given in Table 1. Most of these examples have high softening points and

have therefore no adhesive properties.



D. dismutated or disproportionated rosins A nore extensive description of
rosin and rosin derivatives can be found in 25 WD 9744401 (Henpel's), the
contents wD 0ao3™b9 are i ncorporated herein by reference i npofr@poasioshey
relate to the definition of rosin or rosiyn derivatives wth at |east one
carboxylic acid group per nolecule available for silylation. Comrercially
avai |l abl e exanpl es of sone rosin and rosin derivatives are 30 given in

Table 1. Most of these exanpl.es have high spftening points and have

t herefore no adﬁ@é'@v@ SP'@B@F‘?'?@S@V%@?%@?%@?‘?Oﬁﬂgﬁg%'ﬁﬁ'l%? Table 1 :
Commerci al |y avai "SRt aMPT €S OfrallOfdnte (€ompaiy VieRsid Des(CBofdining!| Tr ade
nameConpanyAci d Sof t eni ng nunber|(C) # Port ldguese gum
rosi n(rosi n) Denorlchi 17070 Hydr ogenat ed rosi nForal |[A0WmbeEerc(fCH¥s 17780
D nerized rosin FB'&."CA::C. ctestH4StSO—Partiaty—potyerzed 0

Pol y- Pal eHer cul eI AH4Y85G BT A i i ¢aeRely g1 68Her cl 25200183 Ml ef i ¢
anhydri de est er KIGhdlogiMaRt /g 160 Formax® ed HeeslenEnne®i n FHVBlLawt er|305140 #By
ring and ball netlhod according tio ASTM E28 The reaction—of carboxylic acid

A>A— 2 v Ay

groups with subst|Rigeadesny| grloBpEeess weiHerculss knpldd in (A art:| see e.g.

J.D. N chol son i n &} ey P Y/ 0] SV T pPp 3-Z2Z2gVarcr]f  1978) M
Lalonde. T H . char gy Boferzed | balbal’, | ripees onbay 1985)

rosin

Acid modified ester B106 Hercules 200 183
Maleic anhydride ester | K1614 Lawter 200 160
Fumarated rosin Ennesin FM6 | Lawter 305 140

#By ring and ball method according to ASTM-E28

The reaction of carboxylic acid groups with substituted silyl groups is well
5 known in the art; see e.g.

. J.D. Nicholson in The Analyst. vol. 103, n°1224, pp 193-222 (March

1978)

. M. Lalonde, T.H. Chan in Synthesis pp 817-845 (September 1985)

the contents of which insofar as they relate to the silylation of carboxylic

10 acids groups are incorporated herein by reference.

The preparation and gas chromatography of the trimethylsilyl ester of rosin
(CAS RN=21414-50-6) was reported (J. Gas Chromatogr. 1968, 6 (3) 158 —
160).

15 Examples of silylating agents are triorganosilyl chlorides and hydrides, and

hexaorgano disiloxanes and disilazanes :

R4 R2R3 Si-X with X = H or Cl
R1 R2R3 Si-X-Si R4 Rs Rg with X = O or NH
20
According to the invention, the silyl radical may be substituted or

unsubstituted. Suitable silyl substituents are one or more alkyl, aralkyl or



the contents of which insofar as they relate to the silylation of
carboxylic 10 acids groups are incorporated herein by reference. The

pr epar at i w0 oansir9gas chr omat ography of the trinmethylsilyl esr@&pPopilosDsin
(CAS RN=21414-50-6) was reported (J. Gas Chrorrat ogr. 1968, 6 (3) 158 -
160) . 15 Exanples of silylating agents are triorganosilyl chlorides and
hydri des, and hexaorgano di sil oxanes and di sil azanes ' R R R3BSi-Xwth

X=Hor d RLRLR3 Si-XSi Rt R5 R6 with X or cor di to the
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i ncl udi ng et hylsﬂyl@tmyagerrﬁ-w%r 6'ﬁ§fent |S§b?ﬂt'€b?ﬁﬁ§ is ﬁ”ﬁﬁlhy'lt'bqtlé'oﬁm 9“"0”‘%'3 but yl
and phenyl. An i@t hg Nt o t&nQi fher glote SHtbRtrcluent s
I's dinmethyl t- bﬁ ngBe?P%d tllth%l'g b n?aﬁyafgrreéo} g‘ubstltueentsds1l are net hyl
and et hyl, 5t he ﬁob&tlttmrébemgédethﬁl substltuent being nmethyl. The term
"alkyl", as used herein, relates to saturated hydrocarbon radicals having

straight, branched or cyclic noieties or conbinations thereof and contai.ns
1 to 20 carbon Fherterm Palkylérasblisedlhdreib) relatebdn satuated hydrasat@npiadicelsabl y 1

Lo, oarbon, 2t O el 55 0 Bl SrEd OB Bl e
et hyl , n-propyl cohtamigr opyl 20-dausor atonss)bpriefdrablg et 110 \carbdneatonimitiybre 2-
TR U oo P05 e e SRS bt T 0 BB L 2
derived from an yetam@rﬁapn@erbwmoma:r Earbob pidnesTs@inptds ofsichyradiogls ncladed
' ncl udes any methyl, ethyl, n-propyl, isopropyl n-butyl, isobutyl, sec-butyl, tert-butyl, 2-
methylbutyl, pentyl, iso-amyl, hexyl, cyclohexyl, 3-methylpentyl, octyl and
the like.
15
The term “aryl” as used herein, relates to an organic radical derived from an
aromatic hydrocarbon by removal of one hydrogen, and includes any
monocyclic or bicyclic carbon ring of up to 7 members in each ring, wherein
at least one ring is aromatic. Said radical may be optionally substituted with
20 one or more substituents independently selected from alkyl, alkoxy,
halogen, hydroxy or amino radicals. Examples of aryl includes phenyl, p-
tolyl, 4-methoxyphenyl, 4-(tert-butoxy)phenyl, 3-methyl-4-methoxyphenyl, 4-
fluorophenyl, 4-chlorophenyl, 3-nitrophenyl, 3-aminophenyl, 3-
acetamidophenyi, 4-acetamidophenyl, 2-methyl-3-acetamidophenyl, 2-
25 methyl-3-aminophenyl, 3-methyl-4-aminophenyl, 2-amino-3-methylphenyl,
2,4-dimethyl-3-aminophenyl, 4-hydroxyphenyl, 3-methyl-4-hydroxyphenyl, 1-
naphthyl, 2-naphthyl, 3-amino-1-naphthyl, 2-methyl-3-amino-1-naphthyl, 6-
amino-2-naphthyl, 4,6-dimethoxy-2-naphthyl, tetrahydronaphthyl, indanyl,
biphenyl, phenanthryl, anthryl or acenaphthyl and the like.
30
The term "aralkyl" as used herein, relates to a group of the formula alkyl-

aryl, in which alkyl and aryl have the same meaning as defined above.
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to 100% by weight, based on the total weight of the binder system
composition.

15
According to an embodiment, the silylesters of rosin are in an amount of
from 5 to 25% by weight, based on the total weight of the binder system

composition.

20 According to another embodiment, the silylesters of rosin are in an amount
of from 35 to 65% by weight, based on the total weight of the binder system

composition.

According to yet another embodiment, the silylesters of rosin are in an
25 amount of 100% by weight, based on the total weight of the binder system

composition.

The inventor has now surprisingly found that the complete conversion of the
acid functionality of rosin compounds into a silylester has many advantages

30 for paint formulation, manufacturing and stability by providing a silyl ester
thatis :
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carboxylic acid groups. This biocide can therefore e.g. not without special
precautions be used in rosin-based paints because they always do contain
15 carboxylic acid groups to some extent which lead to an irreversible gelation
of the paint.
o More sensitive to dissolving and erosion processes in water (fresh
water or seawater).
o Less brittle; in other words having a lower glass transition
20 temperature (Tg) and softening point than corresponding metal salts of the

resinate species concerned.

Indeed, whilst the reaction of rosin compounds with zinc oxide or cuprous
oxide has the effect of increasing the softening point and the Tg as well,
25 e.g. softening point from 70 °C for rosin to 160 °C for zinc resinate. In
contrast there is hardly an increase when the acid function of rosin
compounds has reacted with a silyl group according to the invention (e.g.
Tg values in example 1 of from 52 °C for rosin to only 62 °C for
trimethylsilyl resinate).
30
The hydrolysable silylesters of rosin can be used as sole resin or preferably

in combination with other binders, to form a binder system, that are



15 carboxylic acid groups to sone extent which lead to an irreversible
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used as sole resin or preferably in conbination with other binders, to

form a binsler shewevsr, theasiliesieragasindbe praseptinEnion 1mak e isstfdhI v
present in antifoul [ LOBSsitidAeNF8E BRAMPIeN @RS SebBlishii@eradt, those
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of rosin of the present invention nay be used in non-antifouling paint
conpositions. For exanple, the self-polishing effect nay be used in other

conposi ti ons suEkaraples afibthegbmideisare: pai nt conposi ti ons. Exanpl es of ot her
bi nder s arlgz 10 Resinates of Ca, Cu or Zn Naphthenates of Ca, Cu, Zn

. Resinates of Ca, Cu or Zn
. Naphthenates of Ca, Cu, Zn
. Vinyls like Laroflex MP (commercially available from BASF)
. Acrylates like Neocryl B725 (commercially available from Avecia)
15 . Cu/Zn/Ca acrylates, e.g. as described in EP 342276; EP 982324

(Kansai) or polyesters e.g. as described in EP 1033392 (Kansai).
. Tri-organosilyl(meth)acrylates copolymers as described e.g. in EP
131626 (M&T); US 4593055 (M&T); EP 775773 (Chugoku); EP 646630
(NOF); US 5436284 (NOF); WO 0162811 and WO 0162858 (SIGMA
20 COATINGS). '
. Hydrophilic (meth) acrylates such as e.g. described in FR 2 557 585
(Jotun), EP 526441 and EP 289441 (SIGMA COATINGS). It has been
observed that blends of the hydrophilic acrylic resins such as described in
EP 526441 and EP 289441 with a silylester of rosin had improved
25 properties over blends with zinc resinate. The film was more flexible, had
better adhesive properties and showed a hydrolysis-driven erosion process
at pH 12 while not showing defects upon immersion in fresh and sea water

conditions (pH 7 and 8 respectively).

30 The present invention also provides for antifouling paints containing as

components:
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Ant i f oul ants al t¢rgagie ceotpognds rnidanetalfrechergpnisentpoundent i on may be used as
a conponent in the coating conposition of the present invention and may 5
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antifoul ants are roughly divid I nto 1 norgani c compounds, net aI cont ai ni ng
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copper powder, c us i odyanat e, copper onate, copper
the traditional |wl;phaéé,ezmaedxndupn@%stdﬂhaie,)andzcvonper Bmkﬂmﬂoyﬁs zi nc oxi de,
ni ckel sul phate, and copper nickel alloys.

Examples of the metal-containing organic compounds include organo-
15 copper compounds, organo-nickel compounds, and organo-zinc
compounds. Also usable are manganese ethylene bis dithiocarbamate
(maneb), propineb, and the like. Examples of the organo-copper
compounds include copper nonylphenol-sulphonate, copper
bis(ethylenediamine) bis(dodecylbenzenesulphonate), copper acetate,
20 copper naphtenate, copper pyrithione and copper
bis(pentachlorophenolate). Examples of the organo-nickel compounds
include nickel acetate and nickel dimethyldithiocarbamate. Examples of the
organo-zinc compounds include zinc acetate, zinc carbamate,
bis(dimethylcarbamoyl) zinc ethylene-bis(dithiocarbamate), zinc
25 dimethyldithiocarbamate, zinc  pyrithione, and zinc  ethylene-
bis(dithiocarbamate). As an example of mixed metal-containing organic
compound, one can cite (polymeric) manganese ethylene bis

dithiocarbamate complexed with zinc salt (mancozeb).

30 Examples of thé metal-free  organic compounds include N-
trihalomethylthiophthalimides, trihalomethylthiosulphamides, dithiocarbamic
acids, N-arylmaleimides, 3-(substituted amino)-1,3 thiazolidine-2,4-diones,

dithiocyano compounds, triazine compounds, oxathiazines and others.



Exanpl es of the netal -contai ning organi c conpounds include organo- 15
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Exanpl es of trihal omet hyl t hi osul pham des i ncl udeN
(di chl orof l uoromet hyl t hi o)-N , N -di net hyl - N- phenyl sul pham de and

Examples of the N-arylmaleimides include N-(2,4,6-
trichlorophenyl)maleimide, N-4 tolylmaleimide, N-3 chlorophenylmaleimide,
15 N-(4-n-butylphenyl)maleimide, N-(anilinophenyl)maleimide, and N-(2,3-

xylyhmaleimide.

Examples of the 3-(substituted amino)-1,3-thiazolidine-2,4-diones include
2-(thiocyanomethylthio)-benzothiazole, 3-benzylideneamino-1, 3-
20 thiazolidine-2,4-dione,  3-(4-methylbenzylideneamino)-1,3-thiazolidine-2,4-
dione, 3-(2-hydroxybenzylideneamino)-1,3-thiazolidine-2,4-dione, 3-(4-
dimethylaminobenzylideamino)-1,3-thiazolidine-2,4-dione, and  3-(2,4-

dichlorobenzylideneamino)-1,3-thiazolidine-2,4-dione.

25 Examples of the dithiocyano compounds include dithiocyanomethane,

dithiocyanoethane, and 2,5-dithiocyanothiophene.

Examples of the triazine compounds include 2-methylthio-4-butylamino-6-
cyclopropylamino-s-triazine.

30
Examples of oxathiazines include 1,4,2-oxathiazines and their mono- and
di-oxideé such as disclosed in PCT patent WO 98/05719: mono- and di-
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al kyl am nocar bonylkylthi@hemgloam eyaoar bofoyrhyl, tcﬂcptyh,m rhmoam;tbonyiltro C1-C4

nmor phol i nocar bon li; am no nitrq, ano, xol any
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—

wherein X is oxygen or sulphur; Y is nitrogen, CH or C(C1-4 alkoxy); and

15

the C6 ring may have one C1-4 alkyl substituent; a second substituent
selected from C1-4 alkyl or benzyl being optionally present in position 5
or 6.

20
Other examples of the metal-free organic compounds include 2,4,5,6-
tetrachloroisophthalonitrile, N,N-dimethyl-dichlorophenylurea, 4,5-
dichloro-2-n-octyl-4-isothiazoline-3-one, N,N-dimethyl-N’-phenyl-(N-
fluorodichloromethylthio)-sulfamide, tetramethylthiuramdisulphide, 3-iodo-

25 2-propinylbutyl carbamate, 2-(methoxycarbonylamino)benzimidazole,
2,3,5,6-tetrachloro-4-(methyisulphonyl)pyridine, diiodomethyl-p-tolyl
sulphone, phenyl(bispyridine)bismuth dichloride, 2-(4-
thiazolyl)benzimidazole, dihydroabietyl amine, N-methylol formamide and
pyridine triphenylborane.

30



10 substituents independently selected from Cl-C4 al kyl, Cl1-4 al kyl oxy,
Cl-4 al kylthio, halo, cyano, fornyl, acetyl, benzoyl, nitro, CL-C4

al kyl oxycaplwany1999 phenyl , phenyl am nocar bonyl and Cl-4 PCT/EP02/11957

al kyl oxyi m nonmet hyl; or (b) a substituent; of generic fornula 15 wherein X

I s oxygen or sul phur; Y is nitrogen, CH or C(Cl-4 al koxy); and the C6 ring
may have one Cl-4 al kyl substituent; a second substituent selected from

Cl-4 al kyl or benzyl being opti naI I y sent i.n position,. Q .20 O her
exanpl es” of the n¢wrding e BrEIS ree CSH%S& tt’l h}ﬁ ﬁﬁ% @ Eng‘%glan{ ot ths
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25 2-propinyl but yj, c‘%r amat e, 2- (et hoxycarbonyl am no) benzi m dazol e,
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SU|phone phenyl (bi spyri di ne) bi snuth di chl oride, 2-(4-
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resist to most bigcldes; psIdind' % s I EP-A-831134. EP-A-831134
discloses the use of from 0.5 to 9.9 wt%, based on the total weight of the

dry mass of the composition, of at least one 2-trihalogenomethyl-3-

halogeno-4-cyano pyrrole derivative substituted in position 5 and

optionally in position 1, the halogens in positions 2 and 3 being

15 independently selected from the group consisting of fluorine, chlorine and

bromine, the substituent in position 5 being selected from the group

consisting of C1-8 alkyl, C1-8 monohalogenoalkyl, C5-6 cycloalkyl, C5-6
monohalogenocycloalkyl, benzyl, phenyl, mono- and di-halogenobenzyl,

mono- and di-halogenophenyl, mono- and di-C1-4-alkyl benzyl, mono-

20 and di-C1-4- alkyl phenyl, monohalogeno mono-C1-4-alkyl benzyl and

monohalogeno mono-C1-4- alkyl phenyl, any halogen on the substituent

in position 5 being selected from the group consisting of chlorine and

bromine, the optional substituent in position 1 being seclected from C1-4

alkyl and C1-4 alkoxy C1-4 alkyl.

25
One or more antifoulants selected from such antifoulants are employed in
the present invention. The antifoulants are used in such an amount that
the proportion thereof in the solid contents of the coating composition is
usually from 0.1 to 90% by weight, preferably 0.1 to 80% by weight, and
30 more preferably from 1 to 60% by weight. Too small antifoulant amounts

do not produce an antifouling effect, while too large antifoulant amounts

result in the formation of a coating film which is apt to develop defects



formul ati on should preferably include at |east an effective anpbunt of at

| east one barnacl eci de, such as cuprous oxide or thiocyanate. A 10

pr ef er r edwbasnzwbeci de i s disclosed in EP-A-831134. EP- A- 88TKP42/1955Cl oses
the use of fromO0.5 to 9.9 wm% based on the total weight of the dry mass
of the conmposition, of at |east one 2-trihal ogenonethyl -3- hal ogeno-4-cyano
pyrrole derivative substituted in position 5 and optionally in position 1,
t he hal ogens in positions 2 and 3 being 15 jindependently selected fromthe
group consi sti ng BEhf psicerRAENG c#Nch Megling mnd @?L&ﬁbﬁé‘?m?ﬁe'e%b%{qcﬁﬁ%df‘ in

position 5 bei ng sak&EhEDrddPM the group consisting of C1-8 alkyl, C1-8
nonohal ogenoal kyléftﬁl(§§168§{/cq ogl kyl, C5-6 nonohal ogenocycl oal kyl, benzyl,
phenyl, nono- and di-hal ogenobenzyl, nono- and di-hal ogenophenyl, nono-

o A &l oyl e maP At pAafls: Siamdnyd (B IRIEMoveRREPRAOGENO

nmono- C1- 4- al kyl benz nmonohal ogeno no- al kyl phenyl’; any

hal ogen onst he suddgdiivie(®nt in position 5 being selected fromthe group
consisting of chlorine and brom ne, the optional substituent in position 1
bei ng seclected from Cl-4 alkyl and Cl-4 al koxy Cl-4 al kyl. 25 One or nore
antifoul ants sel eTiiegafnt cconspositioantarf cohtaim snare g @jgdents whisk geesent

invention. The antifouylants are used..n s afm t t portion
thereof in the sol&H'CoRPEIKE: Jf° tﬁ?@r'eggt%ﬁ%lggﬁpos:‘A{élrteorh%tgse ﬂ%?ﬁ@ from
0.1 to 90% by wei ighle a pegfetaoudlinl stich BavtHeypigweghparticies ddMoheurive

preferably from1l tg 60% by i . _Too sma| | antifoulant ano 0 not
produce anfanti f ol | gp%ﬁ"FéH\f}gc‘??\hhfrl‘%et B'quegksgga\é%tﬂi‘? c?&%%f)?éﬂ%jgﬁﬁsth resul t
in the formation gferall Gamiotiiag fitich Whd ellaiivelppioving seavedtop eslete onsthaD

03/ 037999 16 PCT/ EP02/ 11957 such as cfacki ng .and rPdeel '{‘9 %n t hus becones
|l ess effective inpa'ahtfilmodﬂinﬂﬁ'sﬁgoglg?{'iﬁd ercsion and prererentally removing

excrescences formed during the application of the paint. Sparingly
soluble pigments have long been used in self-polishing antifouling paints.
15 Typical examples are cuprous thiocyanate, cuprous oxide, zinc oxide,
cupric acetate meta-arsenate, zinc chromate, zinc dimethyl
dithiocarbamate, zinc ethylene bis(dithiocarbamate) and zinc diethyl
dithiocarbamate. The preferred sparingly soluble pigments are zinc oxide,
cuprous oxide and cuprous thiocyanate. Mixtures of sparingly soluble
20 pigments can be used, e.g. zinc oxide, which is most effective at inducing
the gradual dissolution of the paint, can be mixed with cuprous oxide,
cuprous thiocyanate, zinc dimethyl or diethyl dithiocarbamate, or zinc
ethylene bis-(dithiocarbamate) which are more effective marine biocides;
the most preferred is a mixture of zinc oxide with cuprous oxide or

25 thiocyanate.

The paint composition can contain one or more pigments that are highly
insoluble in seawater, such as titanium dioxide, talc or ferric oxide. Such
highly insoluble pigments can be used at up to 40 percent by weight of
30 the total pigment component of the paint. Highly insoluble pigments have

the effect of retarding the erosion of the paint.



The paint may further contains pignent(s) (or fillers), solvent(s) and 5
additive(s). The paint conposition can contain one or nore pignents which
are "actwoasopivgments, i.e. sparingly soluble in seawat ePCTEPeTEI9pT gnent s
have a sea water solubility such that the pigment particles do not survive
10 at the paint surface. These pignents have the effect of inducing the
overall snoothing which the relativel y-noving seawater exerts on the paint
film mnimsing _|ocalised erosi on and Fr,eferenti a

. | 1y, rempvi ng t
excrescences for nd® Baipt REMPABIICH SBD Cof'tagh CBF quBo'i?ag'ﬁ{“.e” QF et fMatsol ubl e

pi gments have | ongoBged coparid theSgaift, QY. itdHing diotidd, cstlpralgs padetos irod5

Typi cal exanples are cuprous thiocyanate, cuprous oxide, zinc oxide,
cupric acetate ned¥fearsenate, zinc chromate, zinc dinethyl

di t hi ocarbamate, zinc ethyl ene bis(dithiocarbamate) and zinc di et hyl

di t hi ocarbamate. The preferred sparingly soluble pignents are zinc oxide,
cuprous oxbde andTheuprapestiarhobeigmentdo Malwaerr BsPrsferablyr $ushl 95 43198 8 20

pi gments can be g@gﬁ‘lenfev& mB! Mnc8ntdlon ottt Gdhst 25MstEerft! MBFd biderdblyi tduci ng
t he gradual diss {FBn’ 3 the pai nt, can be nixed W th cuprous oxide,
cuprous t hi ocyandeast 35nperdentetinytheodrydipginhyflimdithe seaebamdt 6f rRigmMenine

et hyl ene bi s-(dithi ocatgg[ﬁqr@%e&e %ﬂij&?ipﬂ‘%”?eo@ﬁ@ﬁ {;ﬁﬁécén’t’rﬁtiémrlié?ﬁsmﬁﬁ]igde

S,
t he nost preferre%?r\cgn ure o uprous oxide or "~ 25
t hi ocyanate. The pigineht eclopestdricentratioms antpatonalome S6r percewt, fiorgenampie.t hat

are highly insoluble in seawater . such as titani. Loxide, talc or ferric
oxi de. Sudf hi gh'?i‘)’qet?ﬁe&lféwi‘ VY SERTE g Anerihg aﬁ%!al%ﬂé)ﬂ%p to 40 percent by
wei ght of 30 the total pignent conponent of the paint. Hi ghly insol uble

pi gmrents have the effect

03/ 037999 17 PCT/ %@P'Tiﬁ%erhggta%qﬁg pﬁ?%@‘{e? ?réﬁ‘r%‘gkyggoerﬁag‘?a"lﬁggsﬁjé’%s mor e
pi gnents or dyes ffiéte and toluene; aliphatic hydrocarbons such as hexane and heptane,
esters such as ethyl acetate and butyl acetate; amides such as N-
15 methylpyrrolidone and N,N-dimethylformamide; alcohols such as
isopropyl alcohol and butyl alcohol; ethers such as dioxane, THF and
diethyl ether; and ketones such as methyl ethyl ketone, methyl isobutyl
ketone and methyl isoamyl ketone. The solvent may be used alone or in
combination thereof.
20
Solvents are used to obtain the desired viscosity. In marine app.lications,
the viscosity is selected to be at the expected operating temperature for
the application on the ship hull, preferably in the range of 5-50 dPa.s,
more preferably of 10-20 dPa.s, most preferably of about 15 dPa.s.
25 Obviously, in marine applications (either freshwater or seawater) the
nature of the solvents is also adapted to the expected operating
temperature for the application on the ship hull, taking into account the

desired drying time.

30 Additive ingredients may optionally be incorporated into the coating
composition of the present invention thus prepared. Examples of the

additive ingredients are dehumidifiers, and additives ordinarily employed



inpart a colour to the paint, e.g. titaniumdioxide, cuprous oxide or iron
oxide. 5 The proportion of pigment to polyner is preferably such as to give
a pi gmerwwowelosnyes concentration of at | east 25 percent, npce/EPoriwsably at
| east 35 percent, in the dry paint filmghe upper limt of pignment
concentration is the critical pignment vo]I ume concentration. Paints having
EI gmegt vo:curredconcentrations of up to about 50 percent, for exanple, 10
ave been found very effective jn marine applications. | es he
organi c sol vent i HcPeRN%FERRP?! O'Tﬁ/a?o%'ﬁk % F9RMSs a'ﬁéﬁg’ﬁ@gaﬂ@m‘%l. uene;
al i phati c hydr ocaf@nepruiy afi-deetag agérts, disflisvre and aati-ésamisgabents. et hyl
acetate and butyl acetate; am des such as N 15 net hyl pyrroli done and

N, N- di et hyl f or mam de; al cohols such as isopropyl al cohol and butyl

al cohol ; et her STEH?&lo@ﬁn@hE)MHﬁjngTéi%nﬁﬂ& ildétRit8Yhe RivBAfion. ameé fkessunigg such
as nethyl ethyl ketone, nethyl isobutyl ketone and nethyl isoanyl ketone.
The sol vent nay Msshegsaised|in e erammes e siiurtBar-t her eof . 20 Sol vents are
used to obtain the desired viscosity. In marine applications, the
viscosity is selected to be at the expected operating tenperature for the
appl i cation on Exemple h: byrthesipebfimedisiyirasingte r ange of 5-50 dPa.s, nore
preferably ofI 10- 20 dPa.s, nost preferably of about 15 dPa.s. 25 Qoviously,
in marine appli [ | 0L nS§ea k t he
ol vent o1 o al s RsbhouieRes Wi KT ARG nhd 23 AHBLRG ek PHRS: 1
appl i cati om on nhegehi fhadbur, nackkiofdhe fiask wertsoeqitippdtewitdstiringdneans. iy ti ne.

30 Addi ti . . . Ol . . :
composi i on of (LR MRVBRARES Br o ERLE SR of BB did M9
addi tive ingredingsrs fareadditionnbiditfe evastands)dTieed gutn vessn ovasi dissolvgd éma oyed

WO 03/ 0379 1
99 18 solvent mixture of 218 g xylene and 850 g toluene. Thereafter 128 grams

tri-ethylamine was carefully added over 5 minutes under vigorous stirring.
15 As a consequence the temperature of the contents of the flask rose by
10°C. The addition of the tri-ethyl amine was followed by the slow addition

of 138 g trimethylsilyl chloride under vigorous stirring.

A white salt was instantaneously formed and the exothermic reaction made
20 the contents rise to a temperature of 50°C. The reaction mixture was kept at
a temperature of 50°C for 5 hours. Then the heating and the stirring was
stopped. The next day the formed trimethylsilyl resinate was purified by
filiration and evaporation of the toluene solvent fraction. The yield was 530 g
(circa 78 %) of a brown colored solution, that was 75 wt % in solids and had
25 a viscosity of 3 dPa.s. The binder was very flexible and had a good
adhesion on glass and epoxy primer and showed hydrolysis within minutes
upon immersion in an alkaline solution of pH 12. This is in contrast with zinc
resinate which had a hard and brittle film with moderate adhesion on glass
and without showing any hydrolysis behavior up to pH 13. The binder had a
30 Tg of 62 °C.



PCT/ EPO2/ 11957 in coating conpositions as anti-saggi ng agents,
anti-flooding agents, thixotropic and anti-settling agents, stabilisers
and anti -woaniosmy9agents. The followi ng non-limting exanplP€3/BEPOY/USST at e t he
invention. The measuring 5 nethods used,in the exanples are given further.
Exanple 1 : synthesis of trimethylsilyl Tesinate 420 g Portugese gum rosin
was put in a 2-L 4-necked flask and kept under 10 nitrogen. The four necks

of the flask were equipped with stirrin ans, a reflux cooler, a

t her monet er f orEX 'fSVﬂ&%@Méﬂ&lﬁgéé@ﬁ@ion, and neans for
addition of the reactants. The gumrosin was dissolved in a solvent
mxture of 218 & ¥hARCeAIHnER0at bRidalRs IBRY 88dd 86 BRthdsAResis of
tri-ethylam ne was care?u y added over 5 mi nutes under vigorous stirring.
15 As a consequexaseple Hevitheivp delipwinediffereng@s:cont ents of the flask rose by
10C. The additi f [ j 3 dowpeddi tion
of 138 ¢ tgi net%ﬁgiﬁc%/r{& 8%%8??%@%{% er&%ﬁé\@%ﬂgéds?]% Egyle'ﬂ@mﬂ te sglt was
i nst ant aneousl ytofumneed and t he exotherm c reaction nade 20 the contents

L enper ot ur e of - Epatpopat bR agbBg doBEHOR At UG- AR 4RRE, M 845 9

st opped. The nedimetayditiierdsoamed tri nmethyl silyl resinate was purified by
filtration and gevaporatio f the tolu I j T, ialkd was
530 o (it en 75N e waS il ia ot Pl EaG R olfBh shaees P Tofh 4B TRS
and had 25¢pa Vi s8PB&d ¥ vifcosityddtalosdPaldie bi nder was very flexible and had a

Tt ea upon | e PeraRnaha 508 SlfoREh oS ABR PR PHRER. Yh o T "
contrast W th zirRg biddes waatherbérsitivead atkaliae dydrolysisr At bihaerffilrrdissiotved

noder at e adhesi on on gl ass_ and, w t hout ow ng any hydrol ysis behavi or up
to pH 13. The barw@er%waz CREPRJRY g4tRIN %‘W%%?ggg 19 Exanple 2 :

synthesis of di fRéRilder hyé aigrstisnace

15
Some properties of trimethylsilyl resinate and dimethylsilyl diresinate are
specified in table 2.
Examples 1 and 2 demonstrate that silylesters of resinates dissolve in
20 alkaline solutions more quickly than for example zinc resinate and that they
are less brittle than zinc resinate.
Table 2 :
Parameter Trimethylsilyl- | Dimethylsilyl- Zinc Rosin
resinate (ex 1) | diresinate (ex2) | Resinate
Tg (°C) 62 . 52 160 52
Dissolving (at pH) | Yes (pH 12) Yes (pH 12) No (pH 13) | Yes (pH 12)
Paint Formulas : Examples 3 to 6 and comparative example A.
25

Several paints were prepared whose composition by weight is given in
{Table 3.



PCT/ EPO2/ 11957 The same equi pnent and procedures were used as for the
synthesis of exanple | with the following differences: 5 335 g Portugese
gum r osi rwbad/obmen di ssolved in 121 g xylene and 500 g t®cCwaPe2/11P67this
had been added consecutively 101 g tri-ethyl amne and 64,5 g

di et hyl di chl orosil ane. The yield was 3 g of a brown col ored.sol ution
that was 70 wt % in solids 10 and had a viscosity of 10 dPa.s. The bi nder
had a good adhesi on on gl ass and epoxy priners. The binder was very
sensitive to aIRﬁﬂ¢ﬁeFWVﬂﬁ©FP§$@0“&\blnder filmdissolved in water of pH

12 conpl etel y wthrmi5—mmnote The tbrmder —gd—al Jg a1 pZ | & 1p, S0Ie
properties of t|rimethylsilyl é‘éﬁ“ﬁ'&fé and dimsthyl 41 Bid8sinbfe dre
specified in tgy @e&entgxanpl esDe%cr@ﬂﬁ\ 2 dem)n<tv\no@t ewbhatwisi || yiwst ers |of
resi nates diss at-kanre—soluttoensmorerquickty tthamfor—gxanpl e

zinc resinate gn aflmQﬂHtSlftJE’r'f@;ﬁ bt Pl xylepe {ektl) @ 2Mlan zinc redinate. Tdble 2:
Par anet er Tr i met hbkt@@&l Idlresﬂat@mﬂ%%' ih ylehe @(@? Rosi horss|i o ¢ 2(5ex

CI I’\Q

)diresinate ( (or625216652ssotving—{at-—mpHYe qH
12) Yes (pH 12) I\b5QI\ﬂJ‘HZ51/§§2€r% (pH 12) Pai nt Forimul ag$ : Exﬁrflpl es 3 ~§70A6 and

conparative exampl &> SeVieg Rl PR nts werg prepared mhosqo,gorpf_q)sition by
wei ght is given—+n

Laroflex MP 45 Vinylchloride (BASF) 49

Thix. Agents 13 |14 {13 |13 (13
Cuprous oxide 402 | 421 | 384 |384 |385
Zinc oxide 150 {79 |143 |[143 | 144
Iron oxide 67 |70 |64 |64 |64
Zinc pyrithione Zinc Omadine (Arch) 2.8

Xylene 126 | 112 |97 | 213 [ 133
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0

In Example 5 and Comparative Example A, there was used a solution (50 wt
% in xylene) of resin 50MA/25VP/25BA according to example 1 of EP-A-526
5 441, having the monomer weight composition 50 % methyl acrylate, 25 %
vinyl pyrrolidone and 25 % butyl acrylate. In Comparative Example A, there

was used zinc resinate.

The amount by weight of the silylesters of rosin, based on the total weight of

10 the binder system, used in the several paint formulas is given in table 4
Table 4
3 4 5 6 A
Ingredients wt% | wt% | wt% | wi% | wt%
TrimethylSiresinate 100 -
DimethylSidiresinate 100 | 50.1 10 -
15

Properties of the paints are presented in Table 5.



t Table 3. WD 03/037999 20 Table 3 : Paint conpositions PCIT/EP02/ 11957
Exanpl e -->3456A | ngredi ent sDescri ptionwt %t % %N %t %

Tri met hy\@oroassmat e75 W, % in xylene (ex. 1)24.1 D net hylPBrdipozsionat e70 wt
%in xylene (ex. 2)27.512.52.5 50MA/ 25VR/,25BA17. 417. 4 Zi nc resinateErkacit
25010. 98. 7 Larofl ex MP 45Vinyl chl ori de (Z/ASF)4. 9 Thi x.
Agggtié.g%.gi43%izl.3 Cuprous oxi de40. 242. 138. 438.438.5 Zinc

oxi del5. 07. ) .314.4 lron oxide6.77.06.46.46.4 Zinc rithioneZnc
Omadi ne (Arch) 2Tabl§|: Esitprepeftiesy. 721, 313. 3 Tot al 100. 0108?/0100. 0100. 0100. 0

R i A S R s i R A
. : i ng l o 1 of EP.A-H726 5
3|4ﬁyl haV|rngI '_tge VRogger wei ghdpagonposi ti on 50 | %@ netihy)l 1acryIBate,11AEg %
pyrrol i dgre—and—25—%huf y—acrytate ararive appl , there
was used zinc r|eSnRARY The aﬁﬁ?ﬁﬁs’@é @ei ght Fﬁgt 8Eqi flles ol Dok, rosin,
based on the tdtghsipghght of Br%fﬁwohthe bi nder systemi2uséd |i 4 t he 3seVer al

paint fornmulas |is given in tlable 4 Table 4 345%6A | ngriedi gnt swt % %t %v % ©
Tri net hyl Si resi|nat e100- (average during 12 months) J At ot %6

Fouling (1 season) | % (fouled area) 0 0 0 3% 10 %

None of the paint formulas showed any significant rise in viscosity after 3
months storage at 20°C.

5 The paints have been tested for antifouling activity and erosion rate.
Paints according to the invention present outstanding antifouling and self-
polishing properties.
No significant weed or animal fouling has been observed on the panels
coated with the paints according to the invention and the algal slime was

10 practically non-existent.
Measuring methods used in the examples are as follows :

Determination of the solids content

15
The solids content was determined by weighing before and after heating a
sample for 1 hour at 120°C [standard test methods ISO 3233/ASTM
2697/DIN 53219].

20 Determination of the viscosity

The viscosity of binder solutions and of paints was determined with a

Brookfield at 25°C [ASTM test method D2196-86].

The viscosity of paints had been adjusted between 10 and 20 dPa.s. with
25 xylene. The viscosity was measured using a Haake VT 181 (body E30 or

100) viscosimeter under standard conditions.



D net hyl Si di resi nat e10050. 110- 15 Properties of the paints are presented in
Table 5. WD 03/037999 21 Table 5 : Paint properties PCI/EP02/11957

Properti ewOmBo3799par anet er s) 3456A Vi scosi tydPa. s121513151PCCaroBiabi | i ty(3
nont hs; 20 C) okokokCkok Erosion ratem nopth 712543 (average during 12

nont hs) Fouling (1 season)% (foul ed area)0003%40 % None of the paint

formul as showed any significant rise in viscosity after 3 nonths storage
at 20C. 5 The paints have been tested for antifouling activity and erosion
rate. Paints according to the invention present outstanding antifouling and
sel f- poli shi ngppsineesH bahe hNFoBjisabilifyl of &i¥ binged or animal fouling has been
observed on the™panel’s coated wth the paints according to the invention
anddt he ?Ihgal slinme was 10 practically non-existent. Measuring nethods

used in e examplLe r L 0

content The sol mé @%‘ﬁalg?\?alwg%ésg\t%re |rr‘n %\%I@é@ % raﬁW"ﬁwbdei}févc\)lrcg)&m‘ﬁdma?i;ﬁ er
heating a 5sanpkkafing salutirruiNasiH, M@z{os‘twaﬁéld %%M%@Ssﬁ%/ ASTM

2697/ DI N 53219] pta geﬁsk I-mrvﬂ%%e &O%ISW%DMQ%EEMIVEB%‘H MAMQB0100Ym)pi nder

solutions and o r m-’ne
could be observed within one hour.

Determination of the softening point

10
The ring and ball method according ASTM-E28 was used.

Determination of the Tg of the binders

15 Samples for the actual determination were made by making draw downs of
the resins on glass and drying for 16 hours at 120 °C. Here after the
measurements had been carried out with a differential scanning apparatus
of TA instruments, DSC10 according ASTM 3418.

20 Evaluation of the polishing of paints

The erosion rate is the average decrease in film thickness (expressed in

pm/month) per month over the whole test.

Stainless steels discs, 20 cm in diameter, were protected with a standard
25 anti-corrosive system (300 um in dry film thickness). Two layers of the self-

polishing paint to be tested were applied, to give a total dry film thickness

between 200 and 300 pm. The tests were carried out in constantly refreshed

natural seawater, at a constant temperature of 20 °C. The discs were

rotated at 1000 rpm, corresponding to about 34 km/h (18 knots) at 9 cm
30 from the center.

The total dry film thickness was determined at 2 monthly intervals, after

allowing the paint to dry during one day. It was measured at a number of



Brookfield at 25C [ ASTM test net hod D2196-86]. The viscosity of paints had
been adj usted between 10 and 20 dPa.s. with 25 xylene. The viscosity was
measur ed weimng3AIHaake VT 181 (body E30 or 100) vi scosi mPCEEPONUDE7
standard conditions. WO 03/037999 22 Evahjiation of the hydrolysability of
t he bi nders PCT/ EP02/ 11957 The hydrol ysability has been eval uated by

di pping draw-downs in an 5 al kaline solution (NaOH, pH 12.0 - 13.4).

Hydrol ysablitiy_is, reporte s "ye at_.a rtaln hydr ol ysi s or
conpl et e di ssol v'?“f'fpr'B% e?&? ﬁici’t@é aigd;nhsrom & FER ggé\@%@gd within one
hour. 10 Determ nation of the softenl ng point The ring and ball method
accordi ng ASTM E28 was used, the Tg of the binders 15
Sanpl es for t he 1heQyaluation g b i SpARRki ng draw downs of the
resins on glass and dryl ng for 16 hours at 120 C. Here after the
measurenents had been carried out with a differential sca é\ﬁg}g@ggarat us

of TA i nst unentlye amfadingca@VlY WASASEIRA32Y SPPHINIERR RERAZS
pol i shing of palé)ﬁnglg-rmr 8 r}f{a@o?&hﬁ%?ahﬁ-céﬂ?@sl@é’ Sélﬁg%diﬁﬁﬁhgﬂ‘i@pllaaué iohrg

t hi ckness (expres er nmonth over the e test. Stainless
steel s discs, 2®apehand lmrwemgrthe wemei fiomoe saft Wap yariestiagy gffdhe goupsm
anti-corrosive | hm:c;f I Sedfaidde

sel f- poli shi ngsi\}[;egllt‘ n(qugmﬂp tﬂ% %gb{mé/&%éggbp ﬁesﬁOd{J% ag;tégl'? a(le dar film
thi ckness bet wimaluda prqdes@oated Wihie & sen-soxircenteelr (whigh bacame healy ant | v

wer e rotalba arodssonisavesd ol R AR AT RC) TR S

cm 30 from t he isepioted by stating the area covered with fouling.

-

The reader’s attention is directed to all papers and documents which are
filed concurrently with or previous to this specification in connection with this
15 application and which are open to public inspection with this specification,
and the contents of all such papers and documents are incorporated herein

by reference.

All of the features disclosed in this specification (including any
20 accompanying claims, abstract and drawings), and/or all of the steps of any
method or process so disclosed, may be combined in any combination,
except combinations where at least some of such features and/or steps are

mutually exclusive.

25 Each feature disclosed in this specification (including any accompanying
claims, abstract and drawings), may be replaced by alternative features
serving the same, equivalent or similar purpose, unless expressly stated
otherwise. Thus, unless expressly stated otherwise, each feature disclosed
is one example only of a generic series of equivalent or similar features.

30
The invention is not restricted to the details of the foregoing embodiment(s).

The invention extends to any novel one, or any novel combination, of the



The total dry filmthickness was determned at 2 nonthly intervals, after
allowing the paint to dry during one day. It was neasured at a nunber of WD
03/ 037999WeB/BRO2/ 11957 23 fixed points, each |ocated atpCa/ermfirsdm t he
center of the discs. The evaluation of the antifouling activity of the
paints. 5 The antifouling activity was tested by applying the prepared
paints to a plaque over a vinyl resins/tar anti-corrosive paint, nounting

t he pl aque on a ane sing the panel froma raft in.a r|ver
cstuary of f the TeBeRainEioes Rahs sdeTEicR lneiany ob i Gl Eh 5
Cct ober) . Each ta%%ira@t'ér{d didihdsdesr 1 aguasve @akedr vhy odelneumisination, @pnt r ol
(whi ch becane heavily 10 fouled with seaweed and sone animal |ife within 4

weeks). The fou|thfh§tepa10éany PeRSRTREBCESS s91digG'9%¢% he area covered with
fouling. The reader's attention is directed to all papers and docunents
which are {§iled concurrently with or previous to this specification in
connection with this 15 application and which are open to public inspection
with this specification, and the contents of all such papers and docunents
are incorporated herein by reference. Al of the features disclosed in
this specification (including any 20 acconpanying cl ains, abstract and
drawi ngs), and/or all of the steps of any nethod or process so discl osed,
may be conbined in any conbination, except conbinations where at | east
sone of such features and/or steps are nutually exclusive. 25 Each feature
di sclosed in this specification (including any acconpanying cl ains,
abstract and drawi ngs), may be replaced by alternative features serving

t he sane, equivalent or simlar purpose, unless expressly stated

ot herwi se. Thus, unless expressly stated otherw se, each feature discl osed
is one exanple only of a generic series of equivalent or simlar features.
30



The invention is not restricted to the details of the foregoing

enbodi nent(s). The invention extends to any novel one, or any novel

conbi nat i W@ 03@B799he WO 03/ 037999 PCT/ EP02/ 11957 24 f eat ur exTdimeiosed i n
this specification (including any acconpaRying clains, abstract and

drawi ngs), or to any novel one, or any novel conbination, of the steps of
any nethod or process so disclosed. 5 WO 03/037999 PCT/ EP02/ 11957 25 5
Clainms : 1. A paint conposition conprising silylesters of rosin. 2. A paint
conposition conprising a binder system the said binder system conprising
silylesters of r@aimsas a binder conponent. 3. Use in paints of silylesters
of rosin as binder conponent of the binder 10 system 4. A conposition or
use according to any of clainms 2 or 3, wherein the silylesters of rosin

are in an amount1.f painbedrhpésitickOéindrisingedilglesterbasedin. on the total weight of
t he binder system 15 20 25 5. A conposition or use according to any
preceding cfaim wherein the silylesters of rosin are selected fromthe

group consi sting of phint @bﬂﬁ?ﬁbﬁidﬂbomﬁﬂﬂ@é edinddresystéind thy Isaidl bihdesH §fy€ﬁ;lnﬂat e,
al kylsilyl triresinate, silyl tetraresinate and m xtures thereof. 6. A
conmposition or usECHBTSIG siyeptere pioainms apiBfe; ¢PeRRRest| yI  al kyl
substituents are selected fromthe group consisting of nethyl, ethyl, n-

ropyl, isopropyl, n-butyl, isobutyl, t-butyl and phenyl substituents and
Propy P on3. Use in pgints of silylesters of rosinyas binderpcomgonent of the binder

10 system.

4. A composition or use according to any of claims 2 or 3, wherein the
silylesters of rosin are in an amount of from 5 to 100% by weight, based
on the total weight of the binder system.

15
5. A composition or use according to any preceding claim, wherein the
silylesters of rosin are selected from the group consisting of trialkylsilyl
monoresinate, dialkylsilyl diresinate, alkylsilyl triresinate, silyl
tetraresinate and mixtures thereof.
20
6. A composition or use according to claim 5, wherein the silyl alkyl
substituents are selected from the group consisting of methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, t-butyl and phenyl substituents and
mixtures thereof.
25
7. A composition or use according to claim 6, wherein the silyl alkyl
substituents are selected from the group consisting of methyl and ethyl
substituents and mixtures thereof.

30 8. A composition or use according to claim 7, wherein the silyl alkyl

substituents are methyl substituents.



m xtures thereof. 7. A conposition or use according to claim®6, wherein the
silyl alkyl substituents are selected fromthe group consisting of nethyl
and et hyl wosasstdopuent s and m xtures thereof. 30 8. A conrEgiERoON19Br use
according to claim?7, wherein the silyl gkkyl substituents are nethyl
substituents. WO 03/037999 PCT/ EP02/ 11957 26 9. A conposition or use
according to any preceding claim wherein silylesters of rosin are used in

conbi nati on w t hgotsh i ng: o] 51 Q siti,on or use
according to anyg'prp‘e(;%rgﬁr?gg@ﬁa?%%\%geggci%tﬁdﬁweto %8@1)@???‘?'8% @8‘% ngﬁrs?"bne or
more antifoul ants. silylefers oafesssifi oarepresadr iimgcpabintitiore haitac biter sbitiden t hat

one step of the pr i.s the addition of silylesters of rosin as binder
conmponent of the fgﬁ‘g)?’ﬁ%rétf" system

5 10.A composition or use according to any preceding claim wherein the

composition comprises one or more antifoulants.

11.A process for preparing paints characterised in that one step of the
process is the addition of silylesters of rosin as binder component of the
10 binder system.



