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describe the use of abietic acid, neither is any particular preference for abietic acid
20 expressed.

US 5,374,665 discloses NAD paint compositions comprising an antifouling agent. Rosin is
mentioned as a possible further resin that should be compatible with the NAD resin.
Examples 3 and 4 illustrate NAD paint compositions comprising rosin.

In the maturing field of NAD resin based paint compositions it is an aim to prepare

25 compositions which will result in mechanically more durable coatings as certain mechanical
defects in relation to hardness after application and disintegration when exposed to
weathering can be identified for the coatings of the known NAD paint compositions.

JP 2001-279190-A addresses this problem and discloses NAD paint compositions
comprising polymers of silyl esters of acrylic acids in the core and/or in the shell

30 component of the NAD particles. The silyl esters constitute 5-80% by weight of the
polymers. As optional components are, e.g., mentioned pigments, fibrous materials,
plasticizers, modifying resins such as soluble acrylic resins and polyvinyl ether, rosin and
derivatives and metal salts thereof, hydrating agents, etc. None of the examples describe
the use of rosin.
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said resin having an acid value of in the range of 15-400 mg KOH/g wherein the core
component accounts for at least 80% of the acid value of the resin,

30 said paint composition further comprising rosin wherein at the most 90% by weight of the
rosin has conjugated, non-aromatic double bonds, at least 25% of said rosin being in the
form of a metal resinate, said metal resinate constituting in the range of 1-40% by wet
weight of the composition, dry weight ratio between (i) NAD and (ii) rosin and metal
resinates being in the range of 100:15 to 15:100.

35 The terms "non-aqueous dispersion resin”, "NAD" and similar expressions are intended to
mean a shell-core structure that includes a resin obtained by stably dispersing a high-
polarity, high-molecular weight resin particulate component (the "core component”) into a
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dispersion stabiliser that either dissolves or stably disperses in said solvent, and if
30 required, the obtained copolymer is further reacted with said dispersion stabiliser to afford
a final non-aqueous dispersion (see U.S. Pat. No. 3,607,821 (Japanese Patent Publication
No. 48,566/1982), Japanese Laid-open Patent Application No. 177,068/1982, No.
270,972/2001, No. 40,010/2001 and No. 37,971/2002). In the latter method, the
dispersion stabiliser containing in a molecule the component soluble in the low-polarity
35 solvent and the component having affinity for the resin being dispersed, or the dispersion
stabiliser of the specific composition that dissolves in the low-polarity solvent is present as
the shell component, and component being dispersed as the core component is formed by
copolymerisation of the monomers.

In the non-aqueous dispersion-type resin of the sheli-core structure used in this invention,
40 it is important that at least the core component has free acid groups or free acid groups
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30 It is advisable that the acid group and/or the acid precursor group is contained in the core
component such that the content thereof is, as a resin acid value, at least 80%, preferably
at least 90%, more preferably at least 95% of the total resin acid value of the non-
aqueous dispersion-type resin.

If the acid value in the core component of the NAD resin is below 80% of the total acid

35 value of the NAD resin, i.e. the acid value of the shell component is above 20% of the total
acid value, potential problems may be as described above with respect to water resistance
and durability. Furthermore, if the paint composition comprises free metal ions, a problem
with respect to gelation may occur if the acid value of the shell component is above 20%
of the total acid value.
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( manuf aé? u$lé€jab[§yallph|§jﬁ ang glicyclic hydrocarbon solvents include, for example, n-hexane, iso-
hexane, n-heptane, n-octane, iso-octane, n-decane, n-dodecane, cyclohexane, methyl-

cyclohexane and cycloheptane. Commercial products include, for example, mineral spirit
ec, vm&p naphtha and shellzole 72 (manufactured by Shell Chemical Co.); naphtha no. 3,
naphtha no. 5, naphtha no. 6 and solvent no. 7 (manufactured by Exxon Chemical Co.); ip

30 solvent 1016, ip solvent 1620 and ip solvent 2835 (manufactured by Idemitsu
Petrochemical co., Itd.); and pengazole an-45 and pengazole 3040 {manufactured by
Mobile Qil Co.).

Further, the aromatic solvents include, for example, benzene, toluene, xylene and decalin.
Commercial products include, for example, SOLVESSO 100 and SOLVESSO 150

35 (manufactured by Exxon Chemical Co.); and SWAZOLE (manufactured by Maruzen Qil Co.,
Ltd.).

These hydrocarbon type solvents may be used alone or in combination as a mixture of two
or more of them.
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paint. However, in this instance it is important to ensure that reaction between e.g. metal
oxides and the rosin has proceeded to the desired level.

Determination of the content of conjugated, non-aromatic double bonds (abietic acid and
abietic acid-type compounds) may be performed by using ultraviolet spectroscopy (UV)

30 techniques or infrared spectroscopy (IR) (preferably Fourier transformation IR) techniques
as realised by the person skilled in the art, e.g. as described in Naval Stores (Stump, J.H.
ed.), Chapter 25: Quality Control (Tall oil, rosin and fatty acids), page 860, and ASTM
Designation D 1358-86. In the present context, the value is preferably determined as
described in the Examples section.

35 The metal to be used as a part of the metal resinate is typically a metal selected from zinc,
copper, calcium, magnesium, iron and aluminium, most suitably from zinc, copper, and
calcium, such as zinc and calcium. It is presently believed that metal resinates of zinc are
particularly advantageous.
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1,1-dichloro-N-((dimethylamino)-sulfonyl)-1-fluoro-N-phenylmethanesulfenamide, and 1-

35 ((diiodomethyl)sulfonyl)-4-methyl-benzene; tetraalkyl phosphonium halogenides such as
tri-n-butyltetradecyl phosphonium chioride; guanidine derivatives such as n-
dodecylguanidine hydrochloride; disulfides such as bis-(dimethylthiocarbamoyl)-disulfide,
tetramethylthiuram disulfide; and mixtures thereof.

Presently, it is preferred that the antifouling agent is an agent that does not comprise tin.

40 The total amount of the antifouling agent(s), if present, is typically in the range of 0-80%,
such as 2-75%, by wet weight of the paint, e.g. 5-75%, such as 5-70%, by wet weight of
the paint. Depending upon the type and specific activity of the antifouling agent, the total
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(again hypothetically) assumed that the fibre is flexible so that the volume of the
30 hypothetical box can be minimised by "bending” the fibre. In order for the "fibre" to be
recognised as such in the present context, the ratio between the two smallest dimensions
of the box should be at the most 2.5:1 (preferably 2:1) and the ratio between the longest
dimension of the box and the average of the to smallest dimensions of the box should be
at least 5:1.

35 At present, especially preferred are mineral fibres such as mineral-glass fibres,
wollastonite fibres, montmorillonite fibres, tobermorite fibres, atapulgite fibres, calcined
bauxite fibres, volcanic rock fibres, bauxite fibres, rockwool fibres, and processed mineral
fibres from mineral wool.

It is however also presently believed that some organic fibres can be especially
40 advantageous within the present invention. Particularly preferred examples of such fibres
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30 and the solvent constitutes from 10 to 60% such as 10-50%, preferably from 10 to 40
such as 15-40% by wet weight of the paint composition.

Pigments, fillers, dyes and various additives are not essential constituting components.

However, such pigments, fillers, dyes and the additives may be incorporated in a total

amount of up to 60% such as 50% by wet weight, e.g. in amounts of 0.1-40% or 0.1-30%
35 by wet weight.

Examples of pigments are grades of titanium dioxide, red iron oxide, zinc oxide, carbon

black, graphite, yellow iron oxide, red molybdate, yellow molybdate, zinc sulfide, antimony

oxide, sodium aluminium sulfosilicates, quinacridones, phthalocyanine blue, phthalo-

cyanine green, titaniumdioxide, black iron oxide, graphite, indanthrone blue, cobalt alumi-
40 nium oxide, carbazole dioxazine, chromium oxide, isoindoline crange, bis-acetoacet-o-



0.1-25% by wet weight of the paint, such as 0.5-10% by wet weight of the
paint. Especially relevant concentrations of fibres, depending upon the
type and woas/ngfiod he fibres, nmay be 2-10% such as 2- 7% pam/m8<0200483such as
3-8% by wet weight of the paint. 20 It shoul d be understood that the above
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car bona2@, adigdteyridtibutyd bdipateiapd didopddipates idhbagheric kedtiiethyl esterj loatyl perlite,
magnesi um axarde,; sediteh tefomitd; sHdadporidfsk®Ybybesit 6il; slaaentIRLEl bdd&ivatiges of

characteri ﬁ%gyueﬁib shad orté%ﬁ}’ierﬂ’é)om chﬁBQ%fkprh@no%t en@%&.dfercéﬁéén%t%@t and
therefore con beI ow t he

coating of é{g%)g?ated qono?th?rhoﬁamlﬁeggp unSaturatt]aa/fa;ty acgfs &;81 %s e n%xd/&]te f t he

present i n?f@?m'%'dei g ieiGrcidh gediymdodsey! B‘i"@ﬁ%rﬁkyt%ﬁf‘%'rﬁth%'a(eﬁv @ﬂ%ﬁ?yaand

pi gment 2% i kethimgreitinge pgaen)s anv dibpersaatrgaichias thaseUpsqibed By MbAsh and3086h,such as

5-40% i n patabhticavkarf PAin25696 Sortimg@®awlMatbfgls,ofol.tMe1998, Garbghibl.afd.f keegpai nt .

Exanpl es ofritdnhesp 8b £ 823 4nBisad et YhadHdhing 3GLHE a6t 2aNRoGIsOtRBiisers such

ant hraqui NAN&abilisers against light and heat, e.g. hindered amine light stabilisers (HALS), 2-
hydroxy-4-methoxybenzophenone, 2-(5-chloro-(2H)-benzotriazol-2-yl)-4-methyl-6-(tert-

30 butyl)phenol, and 2,4-ditert-butyl-6-(5-chlorobenzotriazol-2-yl)phenol; stabilisers against
moisture such as molecular sieves or water scavengers such as synthetic zeolites,
substituted isocyanates, substituted silanes and ortho formic acid triethyl ester; stabilisers
against oxidation such as butylated hydroxyanisole; butylated hydroxytoluene; propyl-
gallate; tocopherols; 2,5-di-tert-butyl-hydroquinone; L-ascorbyl palmitate; carotenes;

35 vitamin A; inhibitors against corrosion such as aminocarboxylates, calcium silicophosphate,
ammonium benzoate, barium/calcium/zinc/magnesium salts of alkylnaphthalene sulifonic
acids, zinc phosphate; zinc metaborate; coalescing agents such as glycols, 2-butoxy
ethanol, and 2,2,4-trimethyl-1,3-pentanediol monoisobutyrate; and thickeners and anti-
settling agents such as colloidal silica, hydrated aluminium silicate (bentonite),

40 aluminiumtristearate, aluminiummonostearate, ricinus oil, xanthan gum, salicylic acid,
chrysotile, pyrogenic silica, hydrogenated castor oil, organo-modified clays, polyamide

‘es of titanium



derivatives; toluidine dyes etc. Exanples of additives are plasticizers
such as chlorinated paraffin; phthalates such as 15 di butyl phthal ate,
benzyl butwio @3hetiak at e, di octyl phthal ate, diisononyl phtha&catpkerndsss3
dii sodecyl phthalate; phosphate esters, such as tricresyl phosphate,
nonyl phenol phosphate octyloxipon(etherneoxy)ethyI phosphate

tri but oxyet i SO- Qct hat e d 2- et hyl he nyl
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11 waxes and S synt

zeol ite, |oI nh ion acid
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t hat the pahetby aceprditeyby efereecegpr esent i nvention conprises dyes and 5

additives in a cunul ative content of 0.1-10% e.g. 1-10% by wet weight. As

wi || be urmherdsy enetebyf duar fyreies ®mdekidrmthents id fypicamt 0-10rebpwesesightal f urt her

bi nder conponents may be present in the binder system beside the NAD

cor e- shel I 1n$hé& YeebeHt@8ntext the term "% by wet weight” is intended to mean the weight/weight
percentage of the wet matter of the paint. It should be understood that solvents are

30 included.

ne waxes |h agents suc

The paint composition of the present invention is prepared usually by mixing and
dispersing the above components all at once or in a divided fashion by a conventional
apparatus for producing paints, such as a ball mill, a pearl mill, a three-roll mill, a high
speed disperser. The paint compositions according to the invention, optionally containing
35 fibres, may be filtrated using bag filters, patron filters, wire gap filters, wedge wire filters,
metal edge filters, EGLM turnoclean filters (ex Cuno), DELTA strain filters (ex Cuno), and
Jenag Strainer filters (ex Jenag), or by vibration filtration. The paint composition of the
present invention thus prepared may be coated as it is or after having the viscosity



Exanpl es of such further binder conponents are: oils such as |linseed oil
and derivatives thereof; castor oil and derivatives thereof; soy 10 bean
oi | and dwoiosatiwes t hereof; other polyneric binder conporemBK®Wess3as
saturated polyester resins; polyvinylacetate, polyvinylbutyrate,

pol yvi nyl chl ori de- acet at e, copolyners of vinyl acetate and vinyl isobutyl
et her; viny|chloride; copos\ymers Vi n% chl oride and VI n i sobutﬁl
ether: al KA'SEEPHE IBNGHEMEM G A W’dor TR R HryEBe ré’éﬁ HEVEYR as 15
petr ol eum §optieq MaFer@bricrtsieEesn, phe-gr i a%Sé@rqydmwgsfarrrf@savwehnmo"er
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styrene copoteyidarahd Swelupds thépartiens doripastien Buelopolty U¢dsity etc.) and upon the

styr ene/ erethadhipl b i &nére?érvmw.@awé é&ﬁn.q&égpa% ¥bPR{ig o Bilrﬂe%ng g4 ns such

as honopol rs an copol ymers of nmethyl nethacryl ate, yl rmethacryl ate,
n-butyl methaclyl &t'e’ |sobutyl rret hacryl ate and 20 isobutyl methacryl ate;
hydr oxy- acr‘%lﬁe?te copol ners; am de resins such as I am de based on
di meri sed PREPGNaoN dae w&ﬁ'oaste PR € iiesiphle Biat theapilt QEIPdEes soprei L ed
rubbers; eoRyt BSISYRIS inchexgnagradBRaltess, speh §uP&?b¥nes; epoxy pol yners;

hydr oxy- pol yet her resins; polyamne resins; etc., as well as copolyners
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conposition of the present invention is prepared usually by m xi ng and
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structure aﬂﬁeﬁg a rust pr eventive coating material coated thereon, by
e.g. airless spray coatin air spray coating, roller coating or br ush
coati ng. T‘Ffé’ré‘?(ﬁl?taptplé@’i'ﬁf‘&ﬁé PERbS ‘i‘?ed&ﬁéﬂ%m@p@ﬁ”T%@”&B‘j‘réctchet”%rlﬁ‘é

pr ot ect 84 dingtuie swydingrpetdeategayith & plimer-e/stapo which orey(comphsa sevieral layerscansli t y
etc.) and mpphe bilyeofthpabivedtibrad pametigistcnms uded éf esnhediocappth galitaning of

t echni quespAt&omPbaNbHET 0 INF iRt IIBRARS. Phusdthe primer system may include an anti-
corrosive primer optionally followed by a layer of an adhesion-promoting primer. In a
preferred embodiment, the primer-system is a composition having a polishing rate of less

30 than 1 um per 10,000 Nautical miles, i.e. the primer is a non-self-polishing coating.

The above-mentioned primer system may, for example, be a combination of an epoxy
resin having an epoxy equivalent of from 160 to 600 with its curing agent (such as an
amino type, a carboxylic acid type or an acid anhydride type), a combination of a polyol
resin with a polyisocyanate type curing agent, or a coating material containing a vinyl

35 ester resin, an unsaturated polyester resin or the like, as a binder, and, if required, further
containing a thermoplastic resin (such as chlorinated rubber, an acrylic resin or a vinyl
chloride resin), a curing accelerator, a rust preventive pigment, a colouring pigment, an
extender pigment, a solvent, a trialkoxysilane compound, a plasticizer, an additive (such
as an antisagging agent or a precipitation preventive agent), or a tar epoxy resin type

40 coating material, as a typical example.



brush or a roller. Depending on the application technique, it is desirable
that the paint conprises solvent(s) so that the SVRis in the range of
30-100% woal/0am9B80- 70% The pai nt conposition accordi ng tPeTIIN2/00883Nnt i on
may be applied to a marine structure i{ 10 be protected in one or several
successi ve | ayers, typi caIIy 1to51 §ers preferably 1 to 3 Iayers. The
dryfrlmthrckness&7 of the coatin Plred per |ayer wll Yplcally be
10 to 300ATepH@ee 8@!%‘%@8”@5@”%"9 ®€h hgsoamaf@r@oetqﬁhemeen t he total
dry fil m tihverkinesspretefabyhselfepdithing Thiuk) the ppint edrhgosii@niactuallyade cagting)
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acrylic resrn or urjn ccel a rust
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ant i sages np-aQferdy voat weeight eCihei coapbgitiorpofespbrebisve agent), or a tar epoxy
resin type 40 coating material, as a typical exanple. WO 03/027194
PCT/ DKO2/ 00888 andtBerSarti@ndri coitedinfieit edhd prdsaft iaaaition @ravedes| dni angrduliogéihe
pai nt  accoriagitib® cshsHistigesent

5-20% by wet weight of the composition of dry matter of the non-aqueous dispersion
resin,
30 2.5-10% by wet weight of the composition of rosin and metal resinate,
5-60% by wet weight of the composition of antifouling agents,
0-10% by wet weight of the composition of fibres,
0.1-30% by wet weight of the composition of pigments, fillers, dyes and additives,
0-10% by wet weight of the composition of dry matter of further binder components, and
35 10-40% by wet weight of the composition of solvents.

EXAMPLES

The respective tests were carried out in accordance with the following methods.



invention is preferably self-polishing. Thus, the paint conposition
(actually the coating) should have a polishing rate of at |east 1 m per
10, 000 NawDiosab71md | es (18,520 kn). Preferably the poli shipag/nieeosss in t he
range of 1-50 m in particular in the {ange of 1-30 5 m per 10,000
Nautical mles (18,520 knm). In one particular embodinent, the present
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inspection. The polishing rate is expressed as the polishing measured in um per 10,000
Nm.

Blister Box Test

Preparation of panels

25 Acrylic panels (155x100x5 mm) are first coated with 80 um (dry film thickness, DFT) of a
commercial vinyl tar primer (Hempanyl 16280, from Hempel "s Marine Paints) applied by
air spraying. After 12-36 hours of drying in the laboratory at room temperature paint
compositions (model paints or commercial paints) are applied by Dr. Blade of 500um of
clearance. The panels are dried for 4-5 days in the laboratory at room temperature before

30 testing.

Testing

Test panels are tested in a Cleveland Condensation Tester (QCT from Q-Panel) in
condensation and dry-off mode. QCT equipment is described in standard method ASTM
D1735-92: Testing water resistance of coatings using water fog apparatus. Coated

35 specimens are placed in an enclosed chamber where cycles of water fog (10 hours)/drying
(2 hours) are applied. The temperature in the chamber is maintained at 60°C. During the
water fog cycle water penetrates into the film while during the drying cycle water
"escapes” from the paint film.



Polishing Rate Test A stainless steel test panel (13.5 x 7 cnR) with a
curvature corresponding to that of a cylindrical drumwth a dianeter of 1
mis firswoosatad4wi th 40 pm of an epoxy priner (HenpadurCRDER00ES3550 ex
Henpel 's Marine Paints A/S). After 24,hours, the panel is 5 coated with 80
pm (DFT) of a commercial vinyl prinmer (Henpanyl Tar 16280 ex Henpel's
Marine Paints A/S) applied by air raying. After mnjnum 24 hours drying
' the I aB6ealts dre RbaBh et B fectet Fralhdl o0 ed by arr
spraying in two coats in a DFT of approximately 100 pm per coat (total
test pai ntEVEJPVT".“eei‘GbeB ts %éﬁ%lP?tﬁﬁv‘i'tﬁtré?Rﬁé‘l to tB%tdﬁiéféﬁoF AEkinaed He degege

pai nt: 24 dhfeaking inTdteordamesl withsthgrduidglinesy sej fortreind 5O btandekd 4628; hartd@and 5.

| aboratory at roomtenperature before testing. The initial thickness of the
pai nt systeyalubigon ofehs degde ufcrackiamis| EBESCOIPheMeIBOranking (1> tapdene k62s, fi xed
onto theg garvwgx surface of a cylindrical drumof 1 min dianeter and is
rotated in sea water with a salinity in the range of 37-38 parts per
thousand &enafy, oY&daRe tenperat ur g pfind {=AR8C at a test site in the harbour
of Villanova y La Geltru in 15 north-eaStern Spain which is situated at

| ongi tude (@1, 2N (see also Mrale, E. & Ayias, E., Rev. lber. Corros. vy
Prot., vol FX 2), 1988, pp. 91-96). The rotor is rotated at a peri pheral
speed of 295%HW8P & or a relative distance of at |east 40000 Nautical miles.
The thickf@ws is controlled with periodi inspections using the | SOSCOPE
MP- 30. 1an Mediumhal i nspection is nmade before the 30000 NM The polishing is
the diffenpuae batyren the film 20 thickness neasured at a given

i nspecti oy gnd the filmthickness measured in the initial inspection. The
polishing rate is expressed as the polishing neasured in pm per 10,000 Nm
Blister Bqx Test  Preparation of panels 25 A Ic nel s (155x100x5 mm)
are first %)éﬁa‘?é&ac\‘f\ﬁ’t h 80 pm (dry filmthi ckng%%!('nﬁli}%@eof a conmmerci al

vinyl tar prinmer (Henpanyl 16280, from Henpel's Marine Paints) applied by
ai r sprayi¥gVisiRi rde] 3 19g3g5yfic@tt drying in the I%boratory at room

t enper atur@hpdpihle undenpesiitifating upeddl0 pai nts or commercial paints) are
appl i ed byuddrvisitité adte nofm&G0rmeatd veiowar ance. The panels are dried for 4-5
days in tReedgheint i ndtm4iReteiNRIAt ure before 3 30 testing. Testing

Test pane!Lgrg%rcga%gﬁgggaliwu@toq S‘Y‘? d Condensation, Tester (QCT from _
Panel condensation and dry-off node. e ment 1s described in
S e 4 WEpnBEEIe siTaly ate bt ME R e 1 oo bt ance. of os usi

i 'Ag’ r resistance of coatings using
wat er fog apparatus. Coated 35 specinens are placed in an encl osed chanber
wher e c3fciR¥slugtionefithe degrge A trlinaiE SpFast 9N g beloy RBkiPe (1S4 gandspd Pt PRHe

t enperature: in the chanber is maintained at 60C. During the water fog
cycle water penetrates into the filmwhile during the drying cycle water
"escapes"” FAaketdnatdag%pai nt film Ranking Value

0

0.1
25 0.3

1

3

15

i dD W N = O

Size of flaking (largest dimension) Ranking Value

30 Not visible under 10 x magnification
Upto 1l mm
Up to 3 mm
Up to 10 mm
Up to 30 mm
35 Larger than 30 mm

g H W N = O



WO 03/ 027194 PCT/ DKO2/ 00883 15 The paints are evaluated every week for
filmdefects as described bel ow. Every week the paints are evaluated with
respect twotohezdegree of cracking and the degree of fl akiPag/DKo2m0e838r dance
with the guidelines set forth in ISO gtandard 4628, parts 4 and 5.

Eval uation of the degree of cracking is based on the bel ow ranking (ISO
standard 4628, 5 part 4): Density of cracking Ranking Value None O Less
than few 1REXISL 10 Medium 3 Medium - dense 4 Dense 5 Size of cracks

Ranki ng VatyaaeNgfan¥is shBhfovemdar of)fhégenggrmlg et JePRrifled droPMYpofibiShd REreUNder

gagni fi Ca.t"f’e%g—H&)sgc?pﬁ)%esjtovalli?nt‘](ggé agloltv% e wth normal corrected vision 2
early visiblé w normal corrected vision 3 Large cracks generally up

to 1 mmwide 4 Very | ge cracts ener lly nore than 1 nmw de 5 20

Eval uat | orE'e MR Ba”gre Yo% Pﬂ%%@e%ﬁé&’ro‘ﬁ PRUSEENERVPLRHER M | SO

st andar c® 489BCt [patihe degree of rrakleag ap@ the( dgereRaefKiakiggapererdapcgwitpthe 1 25 0.3 2
1 3 3 4 dbdeBnesSiez ortf infls@lkstatglatd 462fe pbrtsli mon Si asrmes@imrk iahgveVialcaene@@oNot

vi si bl e ungief thk®Bixtersgxirédtcation 0 Up to |l mMm1 Up to 3 mMm2 Up to 10 mm
3 Up to 30mm 4 35 Larger than 30 nm5 WO 03/027194 PCT/ DKO2/ 00883

Water Jet Test

Acrylic panels (15 x 10 x 2 cm) are first coated with 40 um (dry film thickness, DFT) of a

10 commercial vinyl tar primer (Hempanyl 16280, from Hempel "s Marine Paints) applied by
air spraying. After 12-36 hours of drying in the laboratory at room temperature, paint
compositions (mode! paints or real paints) are applied by air spraying in a single coat in a
dry film thickness (DFT) of approximately 100 um. The panels are dried for 1-3 days in the
laboratory at room temperature before testing.

15 Phase 1 - Ageing:

Painted panels are fixed in a rotary drum (speed: 6 revolutions per minute) placed inside a
chamber with 3 fixed nozzles (with a nozzle orifice of 1 mm?) spraying continuously tab
water at a pressure of 4 atm. on top of the rotary drum. The three water jets spray all
paints mounted on the rotary drum for a period of 0.5 seconds every 10-second. The

20 ageing period is 3 weeks,

Phase 2 - Paint Recoating:

Paints aged in phase 1 after drying at room temperature for 24 hours are recoated with a

new layer of the same paint composition which is applied by air spraying in a single coat in

a dry film thickness (DFT) of approximately 100 um. The panels are dried for 1-3 days in
25 the laboratory at room temperature before a new ageing period is initiated.

Two ageing cycles and one recoating cycle are performed.

Final Phase:

After the last ageing phase the paint is dried at 45°C during 24 hours and subsequently
evaluated as described below.

30 The paints are evaluated with respect to the degree of blistering, the degree of cracking
and the degree of flaking in accordance with the guidelines set forth in ISO standard 4628,
parts 2, 4 and 5 as described above in connection with the Blister Box Test.



16 Rotor Test The test panels and novenent of the test panels were
performed as for the Polishing Rate Test - |soscope test variant (see
above). Bwerog/otwo4 nont hs (for one year) panels are dried from/mk2ronssat es and
evaluated with 5 respect to the degree of cracking and the degree of
flaking in accordance with the guidelines set forth in |ISO standard 4628,
parts 4 and as descri bed above in connection wth the Blister Box Test.
Water Jet %@éé’—'%%%els (15 x 10 x 2 cn) are first coated with 40 m
(dry filmthickness, DFT) of a 10 commercial vinyl tar prinmer (Henpanyl
16280, frofdtdetfsel apoKmerhéinparnes) applied by air spraying. After 12-36
hours of drying in the | aboratory at roomtenperature, paint conpositions
(nodel paiAmtasndic tess@ngldilhx2P ar'd sappblpded by oa¢ side e tagilitaye pdhesiopiofighe coat
in a dry cbating, idvfirekaassl WiDF3) waf (DEpPpofoxedreheldcial LAY tat prifer prAglasylar e dri ed
for 1-3 sdayssd Bx HBRpel RSRLits Als) PRI SIREEFLIRE. BEdrY BinlBShidiEng 15
Phase 1 - tfﬁ%e&rﬂ'hcﬁ?% L |a%%F!ag!>r§ @ -&prh teHferhtl eathre%?t[{}é@“é‘@ (SRGRHa Bur
revol utions, per mnute) placeg VRsi de a cr r’r{),er W T & nozzles (wth
a nozzle (?Hegi gy bYpe? tO'g tQ)f?ngaBosﬁteFﬁvﬂfgL?sfl"V‘ Vg of\B% B8P 2ne LoHrResur e
of 4 atm RSA of 88160 nherfiesehiepstdrinaurTiingihe deshipes!s pretfixed gpayragh #nd pai nt s
nount ed onmtrieesedon agaywateum f or a period of 0.5 seconds every 10-second. The
20 ageing period is 3 weeks. Phase 2 - Paint Recoating: Paints aged in
phase 1 after drying at roomtenperature for 24 hours are recoated with a
new | ayer Vdf?'"mqé%% pai nt conposition which is applied by air spraying in
a single coat in a dry filmthickness QDF‘I.') of approximately 100 m The
panel s ar &ilarqvadn forelirlian genyy-epsiersoRafe 1IN Ho kst 8iES/thetPapels TS BIPYFEe Uir e

bef ore a meswatgewitly spaity duthiesrangs ¢fi 3t-88l partpwr thgwiand at yt besagmnignpeeature
recoati ng gyeli@eare performed. Final Phase: After the |ast agei ng phase the
paint is dried at 45C during 24 hours and subsequently evaluated as

descri bed below. 30 The paints are evaluated with respect to the degree of
bl i st eri ng/nIeReddGfde of cracking and the degree of flaking in accordance
with the guidelines set forth in I SO standard 4628, parts 2, 4 and 5 as
descri bed I éest pite therm@oei ene Mmersehd Bevates witBerlimyst thaxenogp0297394

PCT/ DKO2/ @aB83er thbusaatat faaaimpagtyre apefetrigndeest 29S8 td. ¢ Test Vil anova and

Si ngapore An acrylic test panel (15 x 20 cnR), sandbl asted on one side to
facilitat evaghesiviekdfindpBeion of the panels are made and the antifouling performance is

evaluated according to the following scale:

Level Description

EXCELLENT Only slime

GOOD Algae + Animals < 10%

FAIR 10% < (Algae + Animals) < 25%
POOR Algae + Animals > 25%

20 Static test Toba

Preparation of panel

An acrylic test panel (10 x 45 cm?), sandblasted on one side to facilitate adhesion of the
coating, is first coated with 80 micron (DFT) of a commercial vinyl tar primer (Hempany!l

25 16280 ex Hempel's Marine Paints A/S) applied by air spraying. After a minimum drying
time of 24 hours in the laboratory at room temperature the test paint is applied by air
spraying to a DFT of 90-100 microns. After dried 72 hours, at least, the test panels are
fixed on a rack and immersed in seawater.



coating, is first coated with 80 m (DFT) of a commercial vinyl tar prinmer
(Hempanyl 5 16280 ex Henpel's Marine Paints A/S) applied by air spraying.
After a nwoioswetidsying tinme of 24 hours in the | aborat or yCatpKmmnss3
tenperature the test paint is applied;gith a four sided "Bar" type
applicator, with four gap sizes with a filmwdth of 80 nm One coat in a
DFT of 90-100 m After at least 72 hours drying the test panels are fixed
on a rack and inmmersed in sea water. 10 Vil anova variant Vilanova in |la
Geltru in north-eastern Spain. In this test site the panels are inmrersed in
seawat er Wi°PRV&84Mthity in the range of 37-38 parts per thousand at an
average tenperature of 17-180C Singapore variant 15 In this test site the
panel s ar efobanelestad inJapamomther coak ofths p¢ific Ogeannin Wis testrrite the PP®IBare parts
per thousamiheztedantseapgerat ure in the range of 29-31C. Every 4-8 weeks,

i nspection of the panels are nmade and the antifouling performance is

eval uat e5l 1agseftich 8kht @ahdlewhbodaawiang tisCaltisulihg peHorlemes istdvbRBted RXESEHIENT
Only slimg,GORAN g3ge+ Animals < 10% FAIR 10% < (Al gae + Animals) < 25%
POOR Algae + Animals > 25% 20 Static test Toba Preparation of panel An
acrylic test panel (10 x 45 cnR), sandblasted on one side to facilitate
adhesion of the <coating, is first coated with 80 mcron (DFT) of a
comercial vinyl tar prinmer (Henmpanyl 25 16280 ex Henpel's Marine Paints
A'S) appl irediffyinaibropepiyaydtng. After a mnimumdrying tinme of 24 hours in
the | aboratory at roomtenperature the test paint is applied by air

sprayi ng t@te Wrgnef 90-100 mcrons. After dried 72 hours, at |east, the
test panels are fixed on a rack and i Mersed in seawater. WD 03/027194
PCT/ DKOZ{ Q9883 atickBand TRARANEH hilald 908y iife IrfHiIRAratdel@pan on the cost of
the Pacific Ocean. In this test site the panels are 1mersed in seawater.
5 I nspection, of the nel e and the antifouling performance is
eval uat ed %8%’8;'?]‘? ﬁ%opﬁ%g Eoﬁtgg\%?:aé & Above. Antifoul i ng property test Rotor
variant 10 Preparation and inspection intervals as for the "Polishing rate
test". Artificial aging_of paints using UV lamps and water condensation cycles.

An aluminium test panel is first coated with 40um of an epoxy primer (Hempadur Primer
15550 ex Hempel's Marine Paints A/S). After 24 hours, the panel is coated with 80 um

15 (DFT) of a commercial vinyl primer (Hempanyl Tar 16280 ex Hempel's Marine Paints A/S)
applied by air spraying. After a minimum of 24 hours drying in the laboratory at room
temperature, 100 um of DFT of the test paint is applied by air spray. The panel is dried for
at least 1 week in the laboratory at room temperature before testing. The test panel
coated with the test paint is placed in an apparatus described in the standard ASTM G53

20 with the following conditions:

UV-B lamps (peak emission at 313 nm)
Cycles:

* 4 hours of UV exposure at 60°C

* 4 hours of condensation exposure at 50 °C

25 The paints are evaluated after 1 day, 3 days, 1 week and then every week for film defects
as described below.

The paints are evaluated with respect to the degree of cracking and the degree of flaking
in accordance with the guidelines set forth in ISO standard 4628, parts 4 and 5 as
described above for the Blister Box Test.



Eval uation according to the scale above. Artificial aging of paints using
W | anps and wat er condensation cycles. An alum niumtest panel is first
coat ed wi wio 80pmeof an epoxy priner (Henpadur Prinmer 155%@TedKd2d®ngss] ' s
Marine Paints A/S). After 24 hours, ttlﬂg panel is coated with 80 m 15 (DFT)
of a commercial vinyl primer (Henpanyl™ Tar 16280 ex Henpel's Marine Paints
Al'S) applied by air spraying. After a mninmumof 24 hours drying in the
Iaboratory@cﬁﬁ%om tenperature, 100 pmof DFT of the test paint is applied
by air spray. The panel is dried for at least 1 week in the |aboratory at
room t enpefearuir® fHEFER%€ testing. The test panel coated with the test paint
is placed in an apparatus described in the standard ASTM GG3 20 with the
f ol | owi ng Bertdbe plorendulunt Bel amiids teplaiakheekordg pentulitm. 38 depgrivtiayof i, * 4
hours of WénauposdindeatadREir the dioudasl IS0 tgprdensati on exposure at 50 C 25
The paints are evaluated after 1 day, 3 days, 1 week and then every week

for film defeamin is @spIide sk al hRBtHGLAWandN RRidMbladarppRetdrystedoomt inhyespect
to the degpge; z%fof(fﬁ%me%q 3%9&0& hﬁtéi{?%@ﬁmg?i 1%%41&95 Tﬁ& 9&?5%%9 W'th the

del
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Pendul um H&¥ness The type of pendulumused in this test is the Konig
pendul um The description of this pendulumcan be reached in the standard
| SO 1522. BheFmeligshient pdint iaplidweddodry at ropmdempglabigs feraheédysbyndddetdoy filpl ade
appl i cat®rthickieks 10PM)5s Measurdte si ze of the panels is approximtely 100 mm x
100 mMmx 5 mm The panels are cleaned with a suitable solvent to renove

any dirti nggprmafis H@ssed Larg ahafuesy® HpRlaYishg the paint. The applied test
paint is allowed to dry at roomtenperature for 7 days, and the dry film

10 thi Ck”eﬁ{% r(a Qs béugﬁacﬁ%ﬁﬁ’mberT&%sQE Fichs né‘@o%%%reﬁﬂe %%h&lﬂurﬁt%éc‘dk?é’@om

appar at us. V%g ar dnes no‘:(ﬁ“é 3Ls he nunbe osci I I'at1 ons needed for the
pendul um t2VBEe'| Fpa[g FrER R 3vertical separ atl on of 6 to 3. Determ nation
of the relatively nolar concentration of the netal salt 15 The bi nder phase

was separ aver-nhtaticdndrithd Hgat/egmoldh@nt@itaition of pheétarsagoncent ration of the
netal salt was determ ned by Fourier transforminfrared spectroscopy (FTIR)

usi ng t e 1RSSR PR was separated by centrifugation. The relatively molar concentration of
the metal salt was determined by Fourier transform infrared spectroscopy (FTIR) using the
assignment:

Cu-resinate approx. 1607 cm™, Zn resinate approx. 1582 cm™ and the rosin carbonyl
approx. 1694 cm™ Determination of the content of conjugated, non-aromatic double bonds
20 (abietic acid and abietic acid-type compounds)

Rosin:

Rosin was reacted with phenyltrimethylammonium hydroxide (PTMAH) in methanol to
give the methyl esters of the acid components. The methyl esters of abietic- and
pimaric-type acids are volatile enough to analyse by gas chromatography-flame

25 ionization detection (GC-FID) and GC/mass spectrometry (GC/MS). The mass spectra
of the methyl esters and comparisons to the literature (Mayr et al) were used to
identify the individual components. Mayr et al. (Mayr M., Lorbeer E., Katzl K., Journal
of the American Oil Chemist Society, 59(1), 1982) have shown that the best
separation of diterpene acid methyl esters can be obtained on non-polar columns, and

30 therefore a 5%-diphenylpolydimethylsiloxane bonded phase fused silica capillary was
used for both the GC-FID and GC/MS. The GC-FID was used for quantification.

Metal resinate:

Metal resinate was first converted to the acid with HCl and hereafter treated as above.



Cu-resinate approx. 1607 cm1l, Zn resinate approx. 1582 cm 1 and the rosin
carbonyl approx. 1694 cm 1l Determ nation of the content of conjugated,
non- ar omawioo3@oubé e bonds 20 (abietic acid and abietic a®ECA/IKR®0883
conpounds) Rosin: Rosin was reacted \Qﬁ’t h phenyl tri nmet hyl amroni um hydr oxi de
(PTMAH) in nethanol to give the nmethyl esters of the acid conmponents. The
nmet hyl esters of abietic- and pinmaric-type acids are volatile enough to
anal yse by—é%%@%%ﬁﬁly flame 25 ionization detection (GCFID) and
GC/ mass spect ronet rf%/é The mass spectra of the nethyl esters and
conpar i son¥epyateeonq 'éﬁeﬁaﬂfégk(fl\ﬁﬁ‘ﬁ’?f’oé?”télf‘;S'W‘é'oas(ébl to identify the

i ndi vi dual conponents. Mayr et al. (Mayr M, Lorbeer E., Katzl K., Journal
of the Anem xf@ar-Getkediiiesk, stuiBoas witly a sB9NG)rod, BOBR)MdTaster ftbawefiukat t he best
separ at i oncoptierbiet, 2R patA6ri rind@t &Pt et b fged athdaieepo e pdradiire®@nopot ar

col umms, 5&ﬂﬁer@@f.w?‘dré‘sf&frneblﬁyﬁwétr@!dcmﬁeyi@ Nsddf@éth%h&yjlé% aR@nded,phase

fused si | I&aka%igst(% tr%\@ésmarklﬁ%rda { Butgp[g)etr ytg%wg;n !ar%a@ep ?ﬁéd@ Tﬂ%um- FI D

was used for I rst
convert ed #°t%e ‘é?:l) &’eﬁﬁ 394ef8ropapige Héaeééf'fré’}g PERANAY S8R INAMPFE 03/ 027194
PCT/ DK02/ 0B8i8®n, doppipg &nnehvaomashied MAD skartief miverd epjdy: and @ddest it intelflagker sant
(ski n conpsutsadyentigss mixsarewdd @3 {ak)s of KapaebemO areCiephrfd diskinerabspinpess Wi th a
stirringg r&ﬂled araphﬁrs@w&heﬁo@nﬂrt@: finhkdXhe £RRGANS QFoppdd fnfBbSaeé M neral
Spl rit vvas %5 Qﬁtq 1 féﬁﬂ%ra‘i E'ﬁl’lltg (35 dq t(?‘ﬁ s’zoghﬁc}eact v«?s% Ea'uﬁ/e% joar ts

of n-butyl et acr acr arts of
Ry Aot o 100 AL IR P S g r%ﬁ%ﬁ faatfﬂiff'w@x%lﬁa'a%éo aﬁﬁed by
Kayaku- Ak‘%’dPLUSSS C"F;atrd"$eWéPtefeéﬂﬂc§é'Gt'€lfP op-Raviee aLﬁ%"éOrOf§PiCWq"ﬁ‘§‘t@{76|99@oﬁc9ur S.

Af ter fi niwséigmogpvetsge raaetiutar erejghtdr oppi ng funnel was washed with 1 part of
mneral spirit, and added it into flask. Subsequently, a mxture of 0.25
parts o aester and 10 parts of er al i.rit was 10 added drop-w se
over L%ﬁg'%p%a?%}oﬁ 'ﬁ‘i’"sﬁ%’ﬁo{}) REEIPT F]é’ﬁ el E‘F@tbol g funnel was al so
vvashed with 1 part of mneral spirit, and added it into flask. The reaction
was mai nt alrfetP e deyisgras @ RIRRAHAEHEC disperPBhreR NP FEn (s OBi7| RAFE P! AIsPErsa®. 1
parts of men'ersalutlsipm)lwaq@arﬂﬁﬂaarrd kept t tenpeetige gk é85°Cdi7Syerastaref 1 esi n

sol uti on (ApthavdtRgrrdate)3 Bopafts 90kthg! smyibent. 1a7atks 99 n@Okhcofic aveiaghDn.4anser age
nol ecul ar MeisOitvipel BMTL IR dRMaBE foR 21985 JAMROIGTUtRh DPRI-&IIR) 1 SRPzE@ST N

sol uti oy (Lol a*p%ggaebﬂﬁ;sg&?ya& oD EPA A0 érog'vﬁpeeréo%ptstdrrﬂgl Q38 uti on
(O oro i Bps. SyBisaientios Mutre 067 21 o8h 0| NEPHHATSHa SRS P PoaS GLPYIETaf ot ol

acryl ate, it vgﬁératdgewrw'ﬁ%le\r%ﬂlu Theis- d‘\f&ﬁ@nl‘-jheﬁl@e aﬁant'?@ q)firowp@fuwr K40
(a trademawss Wanhed with%. X pére nemg@raltspioin, afd addédit iray flagk. The neaotidn R8s per oxi de
suppl i ed byaiNtR@AD Y6168 th&dthe rbddioh Mktuce Rl Wit W8 585 YaREbf Hinkfdli Ng
over 3 25 spirit to obtain a opaque white coloured non-aqueous dispersion type resin solution (I)

having a 50 % of solid content, 71 mgKOH/g (as a solid content) of acid value and 81,000

of weight average molecular weight.

Preparation of a dispersant (skin component) resin solution (B)

In a 100 L scale of stainless (SUS304) vessel reactor, with a stirring system, an automatic
30 thermo controlling system and a reflux condenser, 22.5 parts of mineral spirit was
charged, and kept the temperature at 100 °C. Twenty five parts of n-butylmethacrylate,
25 parts of 2-ethylhexylacrylate and 0.15 parts of Kayaester-O were added drop-wise
under stirring over 3 hours. After finished the addition, dropping system was washed with
1 part of mineral spirit, and added it into reacting vessel. Subsequently, a mixture of 0.25
35 parts of Kayaester-O and 10 parts of mineral spirit was added drop-wise over 1 hour. After
finished the addition, a dropping system was washed with 1 part of mineral spirit, and
added it into reacting vessel. The reaction was maintained 2 hours, then the reaction
mixture was diluted with 15.1 parts of mineral spirit to obtain a colourless clear dispersant



hours. Subsequently, a mxture of 0.21 parts of Ni per BMI-K40 and 2 parts
of mneral spirit was added drop-w se over 1.5 hours. After finished the
addi ti on,we drepps ng funnel was washed with 0.5 part of mOTarKl2/08883rit,
and added it into flask. The reaction iévas mai nt ai ned 2 hours, then the
reaction mxture was diluted with 13.% 5 parts of mneral 25 spirit to
obtain a opaque white col oured naon-agueous dispersion type resin sol I]Jti on
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parts of WegMyl net hacrylate, 3.6 parts of ethyl acrylate, 5.1 parts of

met hacrylic acid and 0.42 parts of N per BMI-K40 were added drop-w se
under stirT¥ableg over 3 hours. After finished the addition, a draopping
system was washed with 0.25 part of mneral spirit, and added it into
reacti ng veisgesion Gubhsaaquenmtdopenta mi xture of O 21 parts Bf N per BMI-K40 and
2 parts 10,-@htyihétRE@a@pirit was added drop-wsse over ILis5 hours. After

fini Sheﬁ’oti‘-%th%%i%&g 8 dropping system was,washed wif:h 0.25 part of

m neral spirit, and ac?ed it into reacting vessel. The reaction was

mai nt ai nedKaZafﬁSEfr'g, then reaction nmixture was@diluted Wth 13.5 parts of

m neral spYipegal seiritght ain g gpage Mhi-te—col oft%Rl react 49 vessel- reacting
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sol i d contsyit,co®podént (@OH g (as for solid content) of sacid val ue and
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n- Butyl net hacryl ate 25 25 20 2-Et hyl hexyl acrylate 25 25 Kayaester-0 0.4
0.4 Mneral spirit 49.6 49.6 Total 100 100 Solid conmponent (% 50 50 25
Vi ght aveoag®2mm ecul ar wei ght 99, 000 112, 000 WO 03/ 027 19¢TAK2DEEE3/ 00883
22 Tabl e Non-aqueous dispersion type,sesin solution | Il D spersant resin
A 66.7 Dispersant resin B 66.7 5 I\/bnorrers Met hyl met hacryl ate 7.95 8

Et hyl acryl atb 3.6 3.6 Methacrylic acid 5.1 5.1 Niger BMI-K40 0.415 0. 42
10 Sol vent%—&m—m—t—s—ﬁ—&%—ﬁ%&%les Sol i d

content (9 50 50 15 ACI d val ue of reS| n ( KO—I/ g) 71 67 Vi ght aver age
nol ecul ar Bgi-agH BYReaesiTsQIEtion by - onpri sing
free acid @Ewmtmﬂmsl% Prepar atl on of a ncfrf»?aqueous d| sperS| on type
resin sol ubisgHisdnk kdsin B0 1 n a sane device as a preparatiaggiz of di spersant
resin sot qtqg,rg%e(,g) 66. 7 parts of dispersant resin solution (B) was

char ged, enperature at 105 C. parts

nmet hyl net hacrg Ehacngaté parts of ethyl acrylgzig 3.9 parts of methacrylic
aci d and CEthY C%SF‘B{S of Ni per BMI-K40 were adt®d dropvv|3s@ under stirring
over 3 houfethagyliceacid i nj shi ng the addition, aldroppi ng-system was washed
wi th 0.25 paetBrof-kadneral spirit, and added iG.425 into G.€acting vessel.
Subsequeftdgfvents M xture of 0.21 parts of N per BMI-K40 and 2 parts of

m neral spjfL Asisadded dropw se over 1.5 ho After16f| ni shing the
addi tion, ] i i
and added I I
reaction rﬁ-ﬁ@%ﬁ—@was dlluted vmth 14 parts o] m ner al splrlt to obtain a
opaque whi%aideohtear €d) non- aqueous di spersi on 30ype resi rb0sol ution

f

15 Acid value of resin (mgKOH/g) 71 67
Weight average molecular weight 81,000 100,000
Core:% by weight of monomers comprising
free acid groups 31% 31%

Preparation of a non-aqueous dispersion type resin solution (III)

20 In a same device as a preparation of dispersant resin solution (A), 66.7 parts of dispersant
resin solution (B) was charged, and kept the temperature at 105 °C. 9.6 parts of
methylmethacrylate, 3.5 parts of ethyl acrylate, 3.9 parts of methacrylic acid and 0.42
parts of Niper BMT-K40 were added dropwise under stirring over 3 hours. After finishing
the addition, a dropping system was washed with 0.25 part of mineral spirit, and added it

25 into reacting vessel. Subsequently, a mixture of 0.21 parts of Niper BMT-K40 and 2 parts
of mineral spirit was added dropwise over 1.5 hours. After finishing the addition, a
dropping funnel was washed with 0.25 part of mineral spirit, and added it into flask. The
reaction was maintained 2 hours, then the reaction mixture was diluted with 14 parts of
mineral spirit to obtain a opaque white coloured non-aqueous dispersion type resin solution

30 (III) having a 50% of solid content, 52 mgKOH/g (as a solid content) of acid value and
85,000 of weight average molecular weight.

Preparation of a non-aqueous dispersion type resin solution (IV)

In 2 same device as a preparation of dispersant resin solution (A), 66.7 parts of dispersant
resin solution (B) was charged, and kept the temperature at 105 °C. 5.2 parts of

35 methylmethacrylate, 3.9 parts of ethyl acrylate, 7.75 parts of methacrylic acid and 0.42
parts of Niper BMT-K40 were added dropwise under stirring over 3 hours. After finishing
the addition, a dropping system was washed with 0.25 part of mineral spirit, and added it
into reacting vessel. Subsequently, a mixture of 0.21 parts of Niper BMT-K40 and 2 parts
of mineral spirit was added dropwise over 1.5 hours. After finishing the addition, a

40 dropping funnel was washed with 0.25 part of mineral spirit, and added it into flask. The



30 (I1'l) having a 50% of solid content, 52 ngKOH g (as a solid content) of
acid value and 85,000 of weight average nol ecul ar weight. Preparation of a
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preparation of dispersant resin solutipon (A), 66.7 parts of dispersant
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reaction was maintained 2 hours, then the reaction mxture was diluted wth
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NPEEt em was

stirring oP&i ang 3geqd & '”tﬂ\fr?%ctt'”ﬁ iVATS SqAHENNA @i THBHE °h0 ¢l HRPF 7
washed % tBMTEK#RpRd Dparss plamigeral spirik s added daeRnsise PYeriInt BowreRftarfigisted sel .
Subsequentthy addition, xatdrogpirgf fFudn@ Wasawdsbead vithliogeparlbofBivitetédl Spiatn dn@ agdedtis  of
m neral  sphtoiflasiase 265N Wad BYYiRBINBY @ThodrsD tHRAUNS reafibe mixtirRl wdtefiuted with
13 parts of mineral spirit to obtain a opaque white coloured non-aqueous dispersion type
resin solution (VI) having a 50 % of solid content and 74,000 of weight average molecular
30 weight.



the addition, a dropping funnel was washed with 0.5 parts of m neral

spirit, and added it into flask. The reaction was mai ntained 2 hours, then

t he reactwornsmexbure was diluted with 13 parts of m neralPCImKG21008880 obt ai n

a opaque white col oured non-aqueous db%persion type resin solution (V)

haV|ng a 50 % of solid content and 74,000 of meight average nol ecul ar 30
wei ght .
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Conpar at i velleE)eamM &idA The foll owgng nodel 7pmi nts Al -1A% and conparative

resin B é? 7 66.7 66 7 50.0 “bnonersv
y

acrylate 3.53.93.1 4.6

exanple A /e -heen YA &{HYDKOZQQQ@BB 25
COMPCSI Tl ON ' v x A - - : v dr ogenat ed
rosin 6.4 §098m2|nc OXIde 3.4 3. 1
Mineral sprit 16.5 16.3 16.5 24.5
Total 100.83 100.48 100.28 100.03
Properties
Solid content (%) 50.2 50.5 50.2 50.3
Acid value of resin (mgKOH/g) 51.5 101.3 18.2 26.8
Wetght average molecular 85,000 85,000 78,000 74,000
weight
Core: % by weight of 7.6% 7.6%
monomers comprising free 23% 46%
acid groups.
Model Paints

Model Paints A1-A2 and Comparative Example A

The following model paints A1-A2 and comparative example A have been prepared:
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* It is expected that the % weight of the hydrogenated rosin having conjugated non-
aromatic double bonds is the range of 0-5%.

Comp. Ex. A (1 litre):

All the components are mixed and grinded in a Bails Mill for 12 hours. After grinding, the
paint is placed in an oven at 45°C for 24 hours in order to simulate the temperature
reached in a batch made in the production plant.

Al (1 litre):

Pre reaction: Hydrogenated rosin, zinc oxide, methyl isobutyl ketone and xylene are mixed
in a Balls Mill for 12 hours to complete the reaction between zinc oxide and rosin. The
formulation is completed adding the rest of the components and placed in Ball Mill for 12
hours more. It is expected that at least 95% of the rosin has reacted to form metal
resinate.

After grinding the paint is placed in an oven at 45°C for 24 hours, in order to simulate the
temperature reached in a batch made in the production plant.

A2 (0.3 litre):

Pre reaction: Hydrogenated rosin, zinc oxide, methyl isobutyl ketone and xylene are mixed
in a glass jar, with pearl glasses, that is subsequently placed on a Red devil's shaker for 50
minutes to complete the reaction between zinc oxide and rosin. It is expected that at least
95% of the rosin has reacted to form metal resinate.



order to illustrate the advantages of the invention: Al conponents were
mxed in a 2L can with glass pearls (proportion: 1/3 of glass pearls, 10
1/ 3 of pawstosmempenents, 1/3 or air) and placed in a "RedpdaDRo2/08$saker
until a fineness of grind of a maxi of 60 mis reached. After grinding,
the paint was separated fromthe glass pearls by filtration and placed in
an oven at 45C for 24 hours in order to sinulate the tenperature reached
in a batch nmade in the production plant. WO 03/027194 PCT/ DKO2/ 00883 27 o
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Model paints B1-B5 and Comparative Examples 1, 4-10

The following model paints B1-BS and comparative examples 1 and 4-10 were prepared in
order to illustrate the advantages of the invention:

All components were mixed in a 2L can with glass pearls (proportion: 1/3 of glass pearls,

10 1/3 of paint components, 1/3 or air) and placed in a "Red devil" shaker until a fineness of
grind of a maximum of 60 um is reached. After grinding, the paint was separated from the
glass pearls by filtration and placed in an oven at 45°C for 24 hours in order to simulate
the temperature reached in a batch made in the production plant.
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WV GRADE, ARG -CEX0TexaREBI N NADAMExamOldl riifacedd wiki YhD sofitisreHiby draeiedbt.

havi ng cong)ugaéeads SiogkdxemprRrd SiaD7oF ¥xarg ble CoplEAbAVth HAB3L0IulING] bPainpiveiRAN | Nk
agmc';gr%@'@sk@‘?%ﬁﬁ’ %rﬁﬁ)e 31RAB)of £k fangﬁE FHRNAd &ith dan Q&.r?@?@b{ﬂbﬁpwcgrht%kcgrg
| ncor por at e)g 9?—1%% aijl W@ﬁg{m %r Wﬁ%%&e&éﬂ&g Wel g'%

PROVI NDSA, /) §FX RETHV, W KRADRA %Wb@%ﬁé‘ﬂﬁlw&’i@ BHEMMES Nejlghs of resipEcH
REPUBLI C 1&ids)haNag COPROISI AMUEDRED: 78PL ESS- URANI A CHEM CALS GVBH, GERMANY
n) ZI NC OMARENG)EARCGH EAENICCARSIppNCInk dridEthANDca)y IncaipBEROMADI NE, ARCH

CHEM CAL$ DI_F)I\LQ NAPIRENAND 8L, éh@ﬁo&%b% ﬁﬂﬁ&cﬁkﬁﬁéa%l &gfaéaﬂ FABRI CA

e e b WA 0

LUZENAC 20 the netal resinate
consti tuen'??Dﬁa{\{/?% Wé% Ri 'é%& RERYANGmat i ¢ doubl e bonds are as foll ows:

zi nc resi n'S)t"éICBpNWdtcP@@H&'N@%IA rPh: 4% zinc resinate: 78% zinc resinate
of abi eti cl) ariANIen OIOKEE RREGULX RG{14D PRECHEZACA.6,, CZEQY REPURIAC CGer many): 74%
The 25 €9nheRh-QfPROVR] B)IBE REDNOPIERS URRINIA chMhtA&;sb;Nm’kS aErmafiet er m ned by

}‘ES FT-1R e diINE%MHﬁﬁErM@-@' B RiADS 1 d‘i’ﬂza@%”t SkC1 Prg r e?cti on:
r Ogenat e) (5P H E S et One an Xy ene were
(Sl i e

mxed in a ass pearls for 1 hour
in a shake®) GNC %DﬁﬁéTMB\éRGR&M@E@ﬁﬁALuFﬁBBFCd’e?SW Pﬁl%{‘\é' PHF £8%ect i on
bet ween zi$RAIBXi de and rosin. is expected that at |east 95% of the
rosin has di)&&ﬂ‘?/&ﬂ\RIBCB,fmmHmEt,aJSN esi nate.

ry LUZENAC 20 MO, TALC DE LUZENAC, FRANCE

* The % weight of the metal resinate constituents having conjugated non-aromatic double
bonds are as follows: zinc resinate of hydrogenated rosin: 4%:; zinc resinate: 78%; zinc
resinate of abietic acid enriched product (Abietic acid, 75%, Fluka, Germany): 74%. The

25 content of conjugated non-aromatic double bonds was determined by the FT-IR method
described herein.

Model paints C1-C3

Pre-reaction: Hydrogenated rosin, zinc oxide, methyl isobutyl ketone and xylene were
mixed in a 2L can with a 1/3 of the total volume of glass pearls for 1 hour in a shaker of

30 the type "Red Devil" in order to complete the reaction between zinc oxide and rosin. It is
expected that at least 95% of the rosin has reacted to form metal resinate.

The formulation was completed by adding the remaining components (final proportion: 1/3
of glass pearls, 1/3 of paint components, 1/3 or air) and placing the mixing the
components in a "Red devil" shaker until a fineness of grind of a maximum of 60 um is

35 reached. After grinding, the paint was separated from the glass pearls by filtration and
placed in an oven at 45°C for 24 hours in order to simulate the temperature reached in a
batch made in the production plant.



The formul ati on was conpl eted by addi ng the remai ning conponents (final

proportio

pl aci ng twe asioxiing t he
of grind of a maximumof 60 mis 35 r
separated fromthe gl ass pearls by fi

n: 1/3

of gl ass pearls,

1/ 3 of paint conponents,
conponents in a "Red devil" shakercarnKd2/0essBi neness
ched. After grinding,

i

rat

for 24 houwrs in order to similate the tenm
in the prpthrgtCompogiioant % WaOWeRN027194 PCT/
Conpositipns (% wegpmei ghf €1 C2%33* X
5.5 5.5 ted—fosTn—b)—Zrncoxide 2726
i sobutyl K&{DSe d) 7RAD resi’ 20. 31 ’sbl ut |
NAD r esi n| ydrdgenspb.ati on V.5 Addi tjisves 1.1
di oxi de e at@umsous 54.1 53.2 53.3 oxi de f
Total 100.%1 100 1p0 a) XYLENE, PROQUI BAS/
HOLLAND Z)inc oxide | 2.7 2.6 2.6

Methyl 1.3 1.3 1.3

isobutyl

ketone ¥

NAD resin | 20.3

solution 11

NAD resin 21.7

solution

111

NAD resin 21.6

solution

v

Additives 1.1 1.0 1.0

Titanium 3.5 3.4 34

dioxide ©

Cuprous 54.1 53.2 53.3

oxide "

Copper 3.9 3.9 3.9

Omadine

9

Total 100.1 100 100

10

a) XYLENE, PROQUIBASA - SPAIN
b) FORAL AX-E, HERCULES, HOLLAND
c) ZINC OXIDE EXTRA PURO 1© WHITE SEAL, FABRICA ESPANOLA DE BLANCO DE

ZIN

C-SPAIN

1/3 or air) and

t he paint was
ion and placed in an oven at 45C
erature reached in a batch made
DK02/ 00883 29 Paint

ylenea) 7.6 7.4 7.4 Hydrogen 5.6
2.6 c¢) Methyl 1.3 1.3 1.3
nill NAD resin 21.7 solution |1

1.0 1.0 Titanium3.5 3.4 3.4
) Copper 3.9 3.9 3.9 Onuadine g)
SPAI N b) FORAL AX-E, HERCULES,

d) METIL ISOBUTIL CETONA, QUIMIDROGA - SPAIN
e) TI-PURE R 902, DU PONT, MEXICO
f) NORDOX CUPROUS OXIDE PAINT MICRO-MILLED, NORDOX INDUSTRIER AS -
NORWAY
g) COPPER OMADINE, ARCH CHEMICALS - IRELAND

* It is expected that the % weight of the hydrogenated rosin having conjugated non-
aromatic double bonds is the range of 0-5%.

Model paints D1-D2

Preparation of model paints D1-D2



Cc) ZINC OXI DE EXTRA PURO 10 WHI TE SEAL, FABRI CA ESPANOLA DE BLANCO DE

ZI NG SPAIN 5 d) METIL I'SOBUTIL CETONA, QUI M DROCA -

SPAIN e) TI-PURE

R

902, DU P@Rm3/0kEX CO f) NORDOX CUPROUS OXI DE PAI NT M CRO MTIIHD2/0bSRDOX
| NDUSTRI ER AS - NORWAY g) COPPER OVADLNE, ARCH CHEM CALS - | RELAND 10 * It
IS expected that the Wbmeight of t he hydrogenated rosin having conjugated

non- ar onpii-e—dot S ge—of—0-5%—NMbdel—paints—Bi—b2
Pr epar at i DRI Col S‘FIJBQNMWBI@G{;\E 03/ 027194 PCT/ DKO2/ 00883 30 PAINT
COVPCOSI TI (% VET \EI GHT) Mo paint Dl Mbdel paint D2 Rosin a) 4 41
4.41 Zinc|oxide 5.00 5.00 Xy @ﬁe'aam% 41 NAD fMedglPadf BRi on V 20. 58 NAD
resin solution VI 20.58 Cuprpus oxide 46.00 46.00 Copper Omadi ne 4. 00
4.00 |ropRasiti Yde 4.00 4.00 ThiRdtropic agents 3.0843.00 Xylene 8.60|8.60
Total 100f 00 100. 00 wei gh of fosin acids having cpnjugated non-aronatic
doubl e bonzisc dxi%e Preparati on| seohod Mddel paints|®boand D2 (1 litter Pre
reaction:| Rosin, zinc oxide, kylene were mxed inf2 L can with gl ass pearls
i n high W&Red diSperser fo[z41hours 1o conpl eTe44RE F€acti on between
zinc oxide and rosin. It is pxpected that at |eagt 95% of the rosin has
reacted t N}%bllr%ml%ﬁlﬂlonl\}:bl mat e, _T%IU frormutaton—was—conpteted—by—adding t he
remai ni ngj| o e corrponents and placed in 2-L cah with glass pearls in
hi gh- speed—disperser—faor2-hour—WD-03/-027194 - PCT{ DKO2/00883—- 31 —Resyll t s
Wat er Jet N@%{é'sm soTutlon\VI 20.58

Cuprous oxide 46.00 46.00

Copper Omadine 4.00 4.00

Iron oxide 4.00 4.00

Thixotropic agents 3.00 3.00

Xylene 8.60 8.60

Total 100.00 100.00

% weigh of rosin acids having conjugated non-aromatic double bonds 77%

Preparation method

Model paints D1 and D2 (1 litter):

Pre reaction: Rosin, zinc oxide, xylene were mixed in 2 L can with glass pearls in high
speed disperser for 2 hours to complete the reaction between zinc oxide and rosin. It is
expected that at least 95% of the rosin has reacted to form metal resinate.

The formulation was completed by adding the remaining of the components and placed in
2-L can with glass pearls in high-speed disperser for 2 hour.



Model paint Remarks after 2 Remarks Remarks nonths after after 2 nore
recoat ed nonths Conp. Ex. A Thin | eaching OSO Cracking layer 4S2 Al Thin
| eachi ng WOO308@94 | ayer A2 Thin | eaching OGSO OSO | ayer Cpdinkdalongsser box
Code Paint lday 2 6 8 18 30 weeks wegks weeks weeks weeks Conp. Ex. A OGSO
0OSO OSO 3S3a 4S3b 4S3b Al OSO OSO OSO OSO OSO OGSO A2 OSO OSO OsO 0sO 6sO
OSO 5 WO 03/027194 PCT/ DKO2/ 00883 32 Evaluation of netal resinate
formation e Type of % netal Resinate resinate Metal Resinate (rosin)
Bi nder fraction fromZn >95% conplete paint, Mdel Paint B4 Binder
fraction f{¥8if s '£8% conplete paint, Conp. Ex 10 Binder fraction from Cu

13% conplete paint, Copnp. Ex. 11 Binder fraction fromZn >95% conplete
pai nt, MdedodRladanit B4( af kenarksaftr 2njgRemamant h |&emad&C) Bi nder fraction from
Cu 21% canpl ete pai nt, | months after after 2 more
recoated months
Comp. Ex. A Thin leaching 0S0 Cracking
layer 452
Al Thin leaching 0s0 0so
layer
A2 Thin leaching 0So 0so
layer
Cyclic blister box
Code Paint iday 2 6 8 18 30
weeks | weeks | weeks | weeks weeks
Comp. Ex. A 0so 0s0 050 3S3a 4S3b 4S3b
Al 0s0 0S0 0S0 0S0 0S0 0S0
A2 0S0 0s0 0s0 0S0 0S0 0S0




Conmp. Ex. 10 (after storing 1 nonth at 45C) Binder fraction from Cu 20%
conplete paint, Conp. Ex.11 (after storing 1 nonth at 45C) Artificia

agi ng of waiostg7iesi ng UV | anps and water condensation cyclpeg/iRaizrnsst 3 7 10
14 22 30 40 47 conposition day days days days days days days days days Bl
0OSO OSO OSO 050 OsO OSO OGSO OsO CsO B2 OSSO CsO OsO CSO 0GsO CsO OsO 0sO CsO
B3 OSO Os Q, 0SSO, OSO OSO 0SSO SO B4 0OSO OsO OSO OGSO 0OsO CsO OsO 0sO
0SO B5 O@%o’tﬁfd”éﬁb’eéé’ "cg 88 0s0 SO Conp. Ex. 10 OSO 5S1 5S3 5S3
5S3 554 534 554 5854 Conp. Ex 11 OSSO 5S1 582 582 5S2 5S2 5S2 5S2 5S2 WO
03/ 027194 |BampEK02/ 00883 33ypeRéndtd wratahResivatesss (OFT 10015 , um) Pai nt

Cscill atign Average EvaluatWﬁﬁmﬁb)an§y&ggqmgl 17,119, 18 18 excellent B2

21,21,21 31 excellent 3 16, 16,16 16 esael lent B4 19, 20,21 20 excel |l ent
B5 35, 35, 3 el |ferr}][ weligep B .>9g/</, 8,7 7 Bad| Conp. Ex. 4 10,10,10 10
Bad Conp. E% 8T8 B Conp”"BX. 6 5,5,5 5 |Bad Conp. Ex. 7 6,6,6 6
Bad Conp. . Bah, 6 6 Bid Conp. Ex. 9 3,3,3 3 [Bad Conp. Ex. 10 6,8,7 7
Bad Conp. \.),\.)LS Bad—>1t5—excettent

Bmder fractlon from Cu 16%

complete paint,

Comp. Ex 10

Binder fraction from Cu 13%

complete paint,

Comp. Ex.11

Binder fraction from Zn >95%

complete paint,
Model Paint B4 (after
storing 1 month at
45°C)

Binder fraction from Cu 21%
complete paint,
Comp. Ex.10

(after storing 1 month
at 45°C)

Binder fraction from Cu 20%
complete paint,
Comp. Ex.11

(after storing 1 month
at 45°C)

Artificial aging of paints using UV lamps and water condensation cycles

Paint 1 3 7 10 14 22 30 40 47
composition day days days days days days days days days
B1 0s0 0S0 0so 0s0 0s0 0s0 0s0 0S0 0S0
B2 0S0 0S0 0so 0Ss0 0S0 0S0 0S0 0S0 0s0
B3 0S0 0Ss0 0Ss0 0So 0Ss0 0S0 0S0 0s0 0So
B4 0s0 0S0 0S0 0s0 0s0 0Ss0 0S0 0Ss0 0s0
B5 0s0 0SS0 0so 0s0 0s0 0s0 0S0 0S0 0S0
Comp. Ex. 10 0S0 | 551 583 5S3 583 554 554 554 554
Comp. Ex. 11 0S0 | 551 552 552 552 552 552 552 552




10< and <or equal

to

15:

fair < or equal

to 10: bad 5 Antifouling and

polishing data Static Test Villanova variant Conposition 8 weeks 16 weeks

Bl excel | wotos@zmied | ent
Conmp ex.

Fair

Fair Poor

time (weeks)

Conmp ex.

Conp ex.

8 excellent Good Conp
11 Poor

Conposition 10 17 34 Cl excellent excellent excellent
excel | ent EREGITYINERE EPT IO 1 €8x cel | ent excel | ent excel | ent

Poor

1 excell ent

037 027

WO 0

Fair

Conmp exCTRMesdsent
9 excellent Fair
194 PCT/ DK02/ 00883 34 | nmersion

Comp ex. 10

c2
Bl ank Poor

Poor Poor__ The above exanples illustrate that the conposjtions of the
present ijmeetti on prcukﬂmmxﬁxcelIGWém@ﬂtlfoulegﬁmmmpert es. These results
are super|i@mppstiacnhosg obtai ned flomthe reféerence exanples. 5 Static test
Toba variagt Innersicrhﬁfgq% (norq@s) CbnposbhkaWQ D1 nxpel!ent D2
excel | ent—Btrank—Peor—Pol+shingtrate—test UJIIPUDI t+of—Pplishing Bl 2
pm 10000 N B2 1 pm|¥8ed@?Nv B3 2t pnd 10000 Rif#"$84 2 png 10000 NM B5 2
pm 10000 A Conp. EX.16l16N® pol i shieng excellent

B4 19,20,21 20 excellent

B5 35,35,32 33 excellent

Comp. Ex. 1 7,8,7 7 Bad

Comp. Ex. 4 10,10,10 10 Bad

Comp. Ex. 5 8,8,8 8 Bad

Comp. Ex. 6 5,5,5 5 Bad

Comp. Ex. 7 6,6,6 6 Bad

Comp. Ex. 8 6,6,6 6 Bad

Comp. Ex. 9 3,3,3 3 Bad

Comp. Ex. 10 6,8,7 7 Bad

Comp. Ex. 11 5,5,5 5 Bad

>15: excellent

10< and <or equal to 15: fair

< or equal to 10: bad

5 Antifouling and polishing data

Static Test Villanova variant

Composition 8 weeks 16 weeks

B1 excellent excellent

Comp ex. 1 excellent Fair

Comp ex. 7 excellent Fair

Comp ex. 8 excellent Good

Comp ex. 9 excellent Fair

Comp ex. 10 Fair Poor

Comp ex. 11 Poor Poor




Conp. Ex. 4 No polishing Conmp. Ex. 5 No polishing Conp. Ex. 6 No
polishing Conp. Ex. 7 No polishing Conp. Ex. 8 No polishing Conp. Ex. 9

No pol i shwogsoecoep. EXx.

10 No polishing Conp. EX.

11 No ppraiTvpi2regssshe

results clearly indicate that the conggsitions of the invention have

excel l ent polishing properties,
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conpri si n'¥tkee acid groups8®or silyl estBgroups. 10 sS4 resin havin
acid value of in the range of 15-400 ng KOH g wherein the core conponent
accounts for at |east 80% of the acid value of the resin, said paint
conposi t i orhefabotd exancmemitlus fate) thad shencompesigions &t the peesemisitvedBido pyowdel ght  of
the rosi nRaknt aMitdARgGRopdMds. Jh&NEBLE Atsdos Bl riBP R oseadbthiRd trodabe of sai d
rosin bei nged Lt am}@g.m of a netal resinate, said netal resinate
constituting 1n the range of 1-40% by wet 15 wei ght of the conposition, the
dry weight_ratjo tween (i) NAD and (ii) rosin and netal resinates being
in the %gnggt'%#esig%’ B 15:100. 2. The antifoul i ng pai nt conposition

an

218e

accordingto claiml1 wherein at least 40% such as at |east 50% e.g. at
| east 60% in particul ar jahmes@sttint5% of event at | east 90% of the rosin
isin the formof a netall (Me’hfate. 20 3| The antifouling paint conposition
accor di ng ¢gnRbYo®f the poeceding clains| wherein the netal resinate salt
Constituteﬁ i the Tange [of ]‘1[- 30% €. g R-13% such as 2.5-10% by wet

wei ght of_the conposition % he antifolling paint composition according
to any of| Rhe precedi ng ¢leatettlent wherein the netal is selected from zinc,
copper, cadgium magnesi Uyl ron and al upm nium such as zinc 25 and

cal cium S5—Fhe—anti+fouting—pant—conpoesition according to claim4, wherein
the metal is zinc.

Polishing rate test

Composition Polishing

B1 2 ym/10000 NM
B2 1 ym/10000 NM
B3 1 pm/10000 NM
B4 2 pm/10000 NM
B5 2 um/10000 NM
Comp. Ex. 1 No polishing
Comp. Ex. 4 No polishing
Comp. Ex. 5 No polishing
Comp. Ex. 6 No polishing
Comp. Ex. 7 No polishing
Comp. Ex. 8 No polishing
Comp. Ex. 9 No polishing
Comp. Ex. 10 No polishing
Comp. Ex. 11 No polishing

The results clearly indicate that the compositions of the invention have excellent polishing
properties, whereas the reference compositions have insufficient polishing properties.



6. The antifouling paint conposition according to any of the preceding
clains, which further conprises fibres. 7. The antifouling paint

conposi tiwo soenwdi ng to claim6, wherein the fibres are ipoaviganioess330
fibres. 8. The antifouling paint corrpgfiti on according to any of the
preceding clains, wherein the dry matter of the non-aqueous dispersion
resin constitutes in the range of 2-30% by wet weight of the paint
conposi ti AN 03/ 027194 PCT/ DK02/ 00883 36 9. The antifoul i ng pai nt
conposition according to any of the preceding clainms, wherein the shell
conponent 3 éntapdfayprdbiiat copmrositine cemetisivaup iNAR 2pBEAVs d&ﬁ@ﬁ%@@i resiprsaigcresindi ng
to any of Hakhiagpreeedhaligtaicairawhichid anstittosfefi ses: 5 2-30% by wet wei ght of
the conposition of dry matter of the non-aqueous dispersion resin, 1-15%
by wet wei@ht hpdrobhic EHEREOSDEAEDE cOhpridhsd & pancheNBt @hyle@edIRaingaturated’ 5% by wet

wei ght of r%&%n?e%mao%%'&%iﬁht%ﬁ%bﬁ%deﬂ%r@&#ﬁﬁr&mg fpee5£?¢/?% Yupedndiigdt of

the conpositi e conposition of
pi gnent s, PP gy W&fesmsga' aar('jorP'ier\?égmpyﬂnﬁﬁ'y{\eﬁfg(/\%m”e\e| ght of the
conmposi tion of dry matter of further binder conponents, and 10-60% by wet

wei ght of Pha SedhissopPpiroatPrisian derptvaner o1 ethyfraicaily prssEHTpieq masiomers:

conposi t i oyheagie dasdithay 3% barnweigtt of prid proseedrsepmirizinggreevisidedioursomsitylses: 15
4- 25% by vesterwesupht of the conposition of dry matter of the non-aqueous

di spersion resin, 2-13% by wet weight of the conposition of rosin and

met al rﬁ;siga@tr@sm havifg %n RidWalueVdt iirgihe rofigd drel scanmp@g ikorpg whkreaninefcard i ng
agents, (?)r?rso/ﬁﬁ%eé 2ARFu Ve, PRt 1 94t sbtk?oﬁﬂmagé'@lu%f% fpres, 20 0.1-30% by

wet wei ght conp05|t|on of pi gnent l ers yes and addi tives,

gorlrg(;/ongx ¢ \é\S%ltd Wa'tg:?%\pgﬂwg Rjrt?\grrrpooéér?slri%nro ¥e|r§rgg %h%rr?c(?sft QBW lgygvg% R‘ c?qge

The anti f gaFP ngs EJ%HJH’ﬂat%r?ﬁBﬁr?T%tr‘f ‘g’UEE’?rQﬂ“% attéeagg§5°(9f°ft’5ﬁ8 r?ﬁ"éE%’B? Hythel ai m;,
whi ch  corfpmi gk mepd resinEle, 9id mete! rsingte conptitukieg womp oaiaei i -Hi% &y yetat t er
of the rorwagrieots dingpeitishahe dreseight 2tib-b2B8éeb\(i)WaD aved @i tosof artdneetal

corrpos!t!qesi@stew&h?araﬁm_d rARdedr 108815NBt18:1000- 60% by wet wei ght of the
conposition of antifouling agents, 0-10% by wet wei ght of the conposition

of fibr €S.2. The antifouling paint composition according to claim 1, wherein at least 40%, such as at
least 50%, e.g. at least 60%, in particular at least 75%, or event at least 90%, of the
rosin is in the form of a metal resinate.

20 3. The antifouling paint composition according to any of the preceding claims, wherein the
metal resinate salt constitutes in the range of 1-30%, e.g. 2-13%, such as 2.5-10%, by
wet weight of the composition.

4, The antifouling paint composition according to any of the preceding claims, wherein the
metal is selected from zinc, copper, calcium, magnesium, iron and aluminium, such as zinc
25 and calcium.

5. The antifouling paint composition according to claim 4, wherein the metal is zinc.

6. The antifouling paint composition according to any of the preceding claims, which
further comprises fibres.

7. The antifouling paint composition according to claim 6, wherein the fibres are inorganic
30 fibres.

8. The antifouling paint composition according to any of the preceding claims, wherein the
dry matter of the non-aqueous dispersion resin constitutes in the range of 2-30% by wet
weight of the paint composition.



30 0. 1-30% by wet weight of the conposition of pignents, fillers, dyes and

addi ti ves,

0-10% by wet wei ght of the conposition of dry matter of further

bi nder cowpanertis4 and 10-40% by wet wei ght of the conpo@cinK200883

sol vent s.
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20

25

30
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9. The antifouling paint composition according to any of the preceding claims, wherein the
shell component is hydrophobic.

10. The antifouling paint composition according to any of the preceding claims, which
comprises:

2-30% by wet weight of the composition of dry matter of the non-aqueous dispersion
resin,

1-15% by wet weight of the composition of rosin and metal resinate,

2-75% by wet weight of the composition of antifouling agents,

0-50% by wet weight of the composition of fibres,

0.1-40% by wet weight of the composition of pigments, fillers, dyes and additives,
0-10% by wet weight of the composition of dry matter of further binder components, and
10-60% by wet weight of the composition of solvents.

11. The antifouling paint composition according to any of the preceding claims, which
comprises:

4-25% by wet weight of the compaosition of dry matter of the non-aqueous dispersion
resin,

2-13% by wet weight of the composition of rosin and metal resinate,

5-75% by wet weight of the composition of antifouling agents,

0-25% by wet weight of the composition of fibres,

0.1-30% by wet weight of the composition of pigments, fillers, dyes and additives,
0-10% by wet weight of the composition of dry matter of further binder components, and
10-40% by wet weight of the composition of solvents.

12, The antifouling paint composition according to any of the preceding claims, which
comprises:

5-20% by wet weight of the composition of dry matter of the non-aqueous dispersion
resin,

2.5-10% by wet weight of the composition of rosin and metal resinate,

5-60% by wet weight of the composition of antifouling agents,

0-10% by wet weight of the composition of fibres,

0.1-30% by wet weight of the composition of pigments, fillers, dyes and additives,
0-10% by wet weight of the composition of dry matter of further binder components, and
10-40% by wet weight of the composition of solvents.



