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10 JP 11-43629-A discloses NAD paint compositions comprising a monobasic acid compound
which contains a carboxy group, and an antifouling agent comprising a metal. Among the
humerous types of monobasic acids is mentioned abietic acid. None of the examples
describe the use of abietic acid, neither is any particular preference for abietic acid
expressed.

15 3P 2000-63709-A discloses NAD paint compositions comprising metal soaps of monobasic
acids and an antifouling agent comprising a metal. The metal soaps are of copper, zinc,
cobalt, manganese, calcium, iron, aluminium, magnesium, nickel, etc. Among the
humereus types of monobasic aclds is mentioned abietic acid. None of the examples
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 cim 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
weathgring can be identified for the coatings of the known NAD paint compaositions.

J_P 2001-279190-A addresses this problem and disctoses NAD paint compositions
comprising polymers of silyl esters of acrylic acids in the core andfor in the shell

30 component of the NAD particles. The silyl esters constitute S-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.




BACKGROUND OF THE | NVENTI ON Non- aqueous di spersion (NAD) resin based paint
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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 0% by weight of the
rosin has conjugated, non-aromatic double bonds, at least 25% of said rosin being in the
form of a meta} 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 metatl
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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di's per Si O@lsﬁéf'ggn L&BihdBPthat either dissolves or stably disperses in said solvent, and if
30 required, the obtained copolymer is further reacted with said dlspersmn 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 Paterit 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
stabitiser 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-aqueotis dispersion-type resin of the sheli-core struciure used in this invention, _
40 it is important that at least the core component has free acid groups or free acid groups




and method for their preparation are described in, e.g., ? 3 607,821, US
4,147,688, US 4,493,914 and US 4, 960, 828, Japanese Pat ent [P B‘i‘q%jz%r on No.
.29, 551/ 1973 and Japanese Lai d-open Patent Application No. 177,068/1982.
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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 sheill 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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““bel i eved thezanet irberdane, naxtoes, igfoctdne, mdevane ediiscate sqyelplsdxome, meshivh-  nornal |y
tonsti t ut egdéirexddeant apdpbethne? CoRPMercEll plddass Mcdde)ForRiahile,ahihyrabsp#h% such as
- 5- ec, vm&yp 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 Oil 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.,
1kd.).

~These hydrecarbon type solvents may be used alene or in combmatlon as a mixture of two
or more of them.




20% by wet weight of the paint conposition. As the solvent faor djspersing
the NAD resin that will be a binder, various organic sol veﬂlsg'“n"c#%’% are
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- particul a |nc e al1ph C Icyclic and
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al i phat,i.c
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e e R P05 B Ay
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1620 and ip sol ven{ 2835 (manufactured by Idem tsu Petrochem cal co.
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Co.). F‘”E suc:ltn ? p?(f%,c e.g & Ye%ws%oxé,ﬂfbwﬁndaraﬂea%@}’ Tghey ERAGL
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t ol uene, cts Inc or exanpl e,
SOLVESSO §%6 A "EP'@C&I Qﬁ‘fé’btrﬁ © rr%lfr?u %tgfrﬁ?"é% ‘by Exxon Chemi cal Co.); and
SWAZOL (manuf o N rbon type
SO| vengg %SBI e"éal resu"age a van"éaqeﬁus %&%ﬁl{&? brh%gggngeﬁ‘Fg Xr 9?9 Or nor e
Fufe: Eﬁé%’ W@%Féﬂ’ng’yl?@ﬂ"ﬁﬂb% 6'@%‘%’?‘”@5"1’% pal nt composition
of the invention further conprises rosin wherein at the nost at the nopst

90% by weltdhfmoBP e O¥I S e hTHRE AT BT amsHic 2FG FERUPR TaBRIBIY™HBnds. It is
bel i eved t¥t&ate-¢- h@'tﬁﬁﬁﬁé%’d%fﬂw&ﬁﬁa’@ﬁnqﬁﬁs cag GAfeIPatoBEpined GMAREGIRHY PE doubl e
bonds" wi nhy bépreparad prigrtaimixingritiche other printgorstitientspgehaetpiogbingedperti es of

© the paizht mopaipose theoesult thal ssactionitietviesn bein @wedndniadndatetbiensvibsintsOd% by
- wei ght  of pdilteHsesier) iSthUdsthndait & ifPodtahd 8 tburaRat rasdiBRbtecep) Refaonds.
<o Wthout  bgiiqg aR@HRAdiPnANoRRRAIS tHe debiRANMer. €VEN | OVEr contents

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 zingc, copper, and '
_calcium, such as zinc and calcium. It is presently believed that metal resinates of zunc are
parttcularly advantageous.




.e.g. at the nost 50% by wei ght, such as at the nost 40% by ‘S’ﬁé&%w of the
rosin may advant ageously have conjugated, non-aromatic dod 85 as
- such types of rosin are believed to provide better nmechanical properties.

10 The t gy@Bs49@kNn, resinates and the like is intendedpbppikelfikst © gum
rosin; wood rosin of grades B, C, D, E, F, FF, G H, 1, 3, K L, M N

W G, WW(as defined by the ASTM D50© standard) virgin rosin; hard rosin;
yellow dip rosin; NF wood rosin; tall oil rosin; or colophony or
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(Tal | oi | 3(2Hpsdothiaxbithef AbRibgnARtkEblin-PRYE, 76 Q; (tadtHlardtiMdthyRem)-@badol on D
1358- 86. tibzblREudh @&RAtives QDEEISIN-( 1, BBiskRbRyrh&hy)- @%&f@hhymrrteatzardmyr}ed as
descr i bedinpl AR afeARhARISLShd A3, 43RchidRon Pl AmbfyHEqRS a part of the
et al I’eSB %Eh%!chl%roh“@"yﬁl l %m%egglt @%Id&‘%%l; ?arg xyhrTac%s su&fomc acu:%oa[r)rg F Cal cium

magnes
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‘resi nat ess%ff’“‘ﬂ) hduopd-(methyietanyb et B‘H\? aRyeids 2.2 4iBromensn®des WO 03/ 027194
PCT/ DK02/ o9gigmrrde R flugriopighiprempiiwiihie heht pdimideg N dodimedivisiieremdi™y esi n and t he
cont ent offlupredichlormgthyisivial-sulfpile naddN-pediyipl ivhamifer shitd o dstees 6fol | owi ng
criteri a, canlzvglicjactds abchtdse-({(Bicghi2-prapyngl))-amei! phenykchrearaate ahanc-dry matter
-,0f  NAD3angdesi- i aeetoi-peI okl aMsioniuanslofBiaad; HlskRahas i s in the range of
‘100: 15 t gend@rodlenpbinie@snd Beddifeth@ARfRe MubdRed ReliineQich 30 ai>- The pai nt
CONPOS t i QR ATBYer iy fnct AR §, 56 MGo- 972 TRy GoBAiphLRMhdthhe AGENh&nHend-S

cust Ormr ybrsthaocyanate, substituted benzene such as 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile,
1,1-dichloro-N-{{dimethylamino)-sulfonyl}-1-fluoro-N-phenylmethanesulfenamide, and 1-
35 “{{diiodomethyl}suifonyl)-4-methyl-benzene; tetraatkyl phosphonium halogenides such as
tri-n-butyltetradecyl phosphonium chloride; guanidine derivatives such as n-
dodecylguanidine hydrochloride; disuifides such as bis-(dimethyithiocarbamovyi)-disulfide,
tetramethyithiuram 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 'typicaliy 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




within the field. Exanples of antifouling agents are:
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bi s(1- hydroxy-2(1H)-pyridi ne- thionao-Q S)-copper; copper acrylate;
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-~ due t 0 t beuxitk gbred asthhiy reak ﬁBﬁéB,r&U§ité}?ﬁ'Q,ech%q}lbre§,%d tpRic8dsed mineral

fibres from mineral wool.

. It is however also presently believed that some organic fibres can be especiaily
40 advantageous within the present invention. Particularly preferred examples of such fibres
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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, sodrium 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 orange, bis-acetoacet-o-




cellulose fibres; cotton fibres; wood fibres; rubber fibres_and fibres of
derivatives of rubber; polyolefin fibres; polyacetyl ene fil%ﬂlé%e;zoﬁél yester
fibres; acrylic fibres and nodified acrylic fibres; acrylonitrile fibres
(e.g. prewapdimwmd acrylonitrile fibres); elastoneric fpobrmgodsgrotein
fibres; alginate fibres; poly(ethyl gge terephthalate) fibres; polyvinyl
al cohol fibres; aliphatic polyam de fibres; polyvinylchloride fibres;
pol yureth i s vinyl - paol ric . fibres: and viscose fibres. Presently
even nor e?ﬁ%‘e‘i %ﬁ%ﬁ;&%&%ﬂ%@"%ﬁtg@ﬂ%He"]prvb'f%'gd%g?ee"e 15 RY%ne fi bres,
pol ypropyl.ene tinres, *Rott S eI By 4 Waverals aresharpeierised indBat e ePhi tril e
fibres, prt%%ﬁ‘rabP@'éth?b‘&%‘&E‘rtwmﬁrﬁ“F PN nsivcenty The plgmoeis fay fertisF bs . 10 | n
view of t f&egdBbFem riamepkiikeiparedienits/sushlap Bass-t hat a particularly interesting
group of_ fibres i ncluding inorganic as well as organic fibres) is mneral
fibres sudeaRlessiilerapregirisiie qartippats, dolemoitd, sale, onidat earfumbuliate, keolit,mori | | onit e
fibres, t&lien et mapidsiuasoxidet eghite @nt qudrizifloers etcCTesd megtrialbarexi t e fi bres,
vol cani ¢ rcharkctérised esthatithewdd @t fanbeese paiackonaednsilidchf £, there@eessed N ner al
fibres f kot sgsican®dolo, hiQiny eldteHaBhdov tHalcBsting BOLY RERPN B RvdHuBR.ES,
cotton fibres, cellulose fibres, 15 polyacrylonitrile fibres, preoxidised
“pol yac : yl ;ma bfﬁi&;?hﬁﬁ@@en@?ﬂweﬁﬁéﬁéﬁﬂ%ﬁﬁénti%ﬁ?@ﬁaint%@td&]{l%%ﬁih% ﬁ;%t
concentipalpigiietland PEmerdlike Shgretidl @) IPehk Yarlgl of {1805 ably 1250%%5ueh o+ 9-
0. 1- 25% by 4458 1 Ehl 554 NEPal 1] %8#9113 At 13 ?ﬁgﬁ By, vel” Vi Ght” of t he
paint. Especially relevant concentrati ons o F o , cfépendl ng upon the
type and g f | br € - be 2-10% such as 2-7%. or 3-10% such as
3" 8% by mg*f\j@%ﬁgﬁﬁg%ﬁ ée”éﬁé‘.’"ﬁ@*’ﬂ@’ﬁ?‘?‘m@ﬁ%‘%ﬁ%“@@t’ﬁﬁa'ﬁP@ﬂ%% hat the above
‘ranges refer to the total afount of fibres, thus, in the case where two or
nore fibr es.are utilised, the conbined anounts should fall wthin the
above ranexatg?lp? eﬂ?(faa%‘ﬁgﬁﬁar rpiaﬁg‘ll’ﬁefso‘cf’r'ézhﬁ? chiqyimated ppraltip; RRENIFRHBIRAT S
const i t'ot %_ﬁ‘&y't'ﬂ‘éhaﬁﬁfb beazyIputy! ERShRIRISI dird PhihalpteedijspropdrhthaiiePnd on ar e
usual |y sHERISCHPOthCREe: @hgsphete eetersshich fdrinesy! P spiatm ooyimiesger si on resin
nor nal | y BpsBhate, origloxipely(ethelenamgletiod pids@0te, tutdyasyl #hdbhite, ipr-ef er abl y
5- 25% suctrtyghdSpRedbrdy2-steyihargl diftien@fphbdpBatR Abultbnamida @6dHt dsQethile conbi nat i on
of rosin @dnidfendide bikyiaStonahe suldRshiot;Wdates BudhhS blsB8RyIRlxyh- 40% or
1- 30% 20 adlpal®yYiisosutl adipats 348 didtGBdiRSte 2psghn adt il AR Ol Of the pai nt
CONPOSsi t | GfarateNSorGithn'thidhYed:NGq e?&?&éed% Y S%I :t:thsgn? JapB0 Dy L0 G028, ?Eff erably
from 2775}%%%}11 t.lo%% 5; 8’9"‘%\@?’ Wel mﬁ‘ (NNl e,sol:ven? cqns? r'tutes from
10 to 600% c‘T%' 5 16" 509 0P SP%?S% YipBERoL 8y IgnepriderEnsREest 5 4006 by wet
wei ght ot PR TePoEBrRslachdes o unsefjate fakty apify such 35 clipeipteshmonRar | ous
addi t i vestthaelepes gEkeleiciagid; sedium fedgey! Agfates miswinbanokethoxMatasy @d sogaich
pi gren?s, leqithjn weting @gents anddlidphrsandsl shichiag deserdgscited imBorghandtietkhi n a t ot al
amount of"Hapdbpok @08int ashCatindb R Pyteviets, Wk i 10N1996,6508ker Publ.aiextest of 0. 1- 40%
~_or 0. 1- 30%taidppBp1viaB aw@B4851; BeREMINGSgalts Rict UBORSNAHIR; ShefiRs fknt i tani um
-5 di oxi de, ds@hbiliE&E a@afst faht hd1Gea® .4l §inde Rl Bfhe iightlasgﬁ is 43&“5#,;2- yel l ow iron
oxi de, rq{}dfﬁ?%ﬁhﬁ'&ﬁ%b%ﬁ{)dh@%n@ix —gf?isr%%Ztﬁ%g%zaHazohé-ﬁgT ML |‘%§eg? ﬁlede’

l
sodi umal si.l'I.cat es, nacr | dones, A -
ot hal o D a2 A% et iR 5 kgl ety il b PSR o
i ndant hr SAEBiEGHC ?,sdB‘g?cf“‘ SHPEYR® CAYT eV ergSuchassyatbeiceedlitéazi ne, chroni um
oxi de, i SHPTEHER] ervaialgfgeubstivied sianes anderths fomigdagtripOPestaD SahieE194
PCT/ DKO2 /ag@jgg@xidation 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/caicium/zinc/magnesium salts of alkylnaphthalene sulfonic
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




10 tolidiole, benzimdazol on, quinaphtal one yellow, isoindoline yellow,
tetrachl oro- isoindolinone, quinophthal one yellow Such matédumgZ0gre

char act er woadodnos hat they render the final paint coatj Qn-t ranspar ent
and non-translucent. The pignments may further be sel ec‘!t(gg” PORTSS

pi gment-like I ngredients such as filllers. 5 Exanples of fillers are cal cium

carbonate, dolomte  talc, mca, bariumsulfate, kaolin, silica, perlite,
magnesi um'OxI de. FOXFLYERe Waxgs-RpRYErRting epnts seehcas syhbets avalites sealoltear e

char act er 2SR P4T IR PHRRPrepipnitcidastrderrtiolemisatin bstag prthoaasd ambaterand

t her ef or e 2g¥¥sHre, dllor siicatastise tatgrathyl oendilicptel or iicgmagdy nMaterial bel ow t he
coating of the paint of the invention. 1In a preferred enbodi nent of the
present | MVi@RESSTRA that shanpins aderding tb OearehgmBtiocenipRidts Qs bid gment  and
pi gnent S iBREVes Y 2dinemity comerttbeonangs, «f. 11rd9)%, wet ahghabl y 1-50% such as
5-40%in particular 1-25% such as 1-15% of the wet weight of the paint.
Exanpl es 6f wilhheainderetodd dy dhi et yiiaiin eeaint, BRasiiNen g @ vpliber

ant hr aqui nowenette may aé preedit il Bk BindbN <@ ESsRL - itives are
pl asti ci zexdnAds@hs@h fGePbhdR By H:.%af,g.n; Spht&h?a"; Eaﬁtéegsu gﬁec':'%&%‘éggﬁs di but yl
pht hal at e, benzyl butyl phthal ate, dioctyl phthalate, diisononyl phthalate

and di i sodecydiis pithRaliddegd oiPdHISRAGS rs sych . as tricresyl phosphate,

nony! phgnol H&Q.ogapmto%mé%g&s\’t'n%w5ﬁﬁ§%ﬁeyﬁec RS 'Hﬁ%tﬁﬁ%?gzs Y

tributoxyethyl phosphate, i'so- octyl phosphate and 2-ethyl hexyl diphenyl

Byl b ol e BA AR Ll i Wi s Gprusee b et hexy ) 20

adi pate), di E’ggﬂﬁ*'gﬁe&_‘é% i'_’B'é‘f"%V"é{ﬁYngﬁ' BRYYPeii95de-acetaipospeionets chuind. tri et hyl

ester; butyl “STEAPLYBY! IoByty) qthas; vinylghidridat eopolmerseip winyidinkede sayaedn oi | ;

surfact ants SRR desinses myfdified abpy Fams; loxiaderbon retnbgbens oxi de such

as al k¥ phendpirdeunyfragien oxidelesatmendasiBiated polyolefifde ¥ydhak @RS LABAO! am des

of unsat ur at eorfratedypolyetigiene; daibrimtehdipropy Rh&dyOop s hane, ardes of

[ nol i ¢ aci dyraemiutRAOeROY ek b giml Y LDSROL ELDYLATES " and soya 25

and | Ash - oreRaeRaaiit Bl akr kb bmats o Prabyrat o TSl . 10 1006,

Goner '-ﬁu bl | Efg?yﬁ'%%}‘e‘_’gtth?‘ '%Jr:t)lgic&"ant?' 'BB”'%@T?'Q IafRcisebnty! gethacerdteard ng agent s

such as sili ‘(): %E'P%Lbag;yﬁgaﬁ'?’ _"f’g‘%'it"gy'g'iacqﬁp"'ﬁﬁer§:‘tl?i’lbdami@efﬁs'"%%hr@st li ght and

heat, e.g. hing "METS Yaistdsi sish gs gimatisd, talPell fatty acids;

hydr oxy- 4- mef“ﬁ'&ﬁ? HORSEIRENOErErs; epoxy urethanes; polyurethanes; epoxy polymers;

2- (S- chl or o- gy tpebietberrresizso poaring resindptlay las Gl tLEdpoi3ReRUhY¥ldhenol , and

2,4-ditert-butyl-6-(5-chl orobenzotri-azol - 2-yi ) phenol; stabilisers against

moi st ur eltShetld besunvetsed kst ted U AthBbIMeSCRNRRP BT SorsHE InASingydld het i ¢

zeol i ?é;polvwbﬂbxibilﬁe&(kuhlsQﬁ&&é@éeﬂ&a!l§&QﬁédeE;HéaﬁQde?inL&l[}%ﬁ%%g@b@ (Jormec

aci d triehbeby medrpérated bpRirkibs@r S agai nst oxidation such"as butylated

hydr oxyani sof e; butyl at ed hydroxytol uene; propyl- gallate; tocopherols;

2, 5- di - tHetdrPhibitérdh¥ekh QeHP BRGer coF byl palnitate: carotenes; 35 vitanin

A inhibitors against corrosion Jg@ﬁ&g@s %r&ﬁpﬁ%h"g@ %@Jf&yﬂe&é’fag@&l ci um

si | | cophsitadsent coRDAL i BRBZAB G AL EILGAL Gl L e iRgnes um sal ts of

i : ) ont. .

SR UL oo e o

2,2, 4~1 F i et ﬁ'yl - 1, 3- pent anedi ol rﬁ)noi,sobut yrate; and, t hi ckeners and anti -

settli gleee} gigg‘fsj’"%lfj’%iﬁ?"?ﬂsfﬁﬁlfr}?()i gal silica, hydrated alum niumsilicate

- (bentonife), 4 Efpigrenten isgirepared wsralbrtospigmgand, rici nus oil

xant han d&ﬂ sing the pryq @mpenents all at once or in a divided fashion by a conventional
_apparatfjs 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, opticnally containing

35 fibres, may be filtrated using bag filters, patron filters, wire gap filters, wedge wire filters

metal edgt? filters, EGLM turnoclean filters (ex Cuno), DELTA strain filters {ex-Cuno), and
Jenag SEralner' filters (ex Jenag), or by vibration filtration. The paint composition of the
pre;ent invention thus prepared may be coated as it is or after having the viscosity-

r




chrysotile, pyrogenic silica, hydrogenated castor oil, orgapo-nodified
clays, polyam de 15 June 2006 WD 03/ 027194 PCT/ DKO2/ 00883 11492946 and
pol yet hyl ene waxes. Dehydrating agents such as synthetic zeolite,

sepi ol i t eWO 0FMWHr ous gypsum orthopropioni ¢ acid est erecrkdrobésssmi c aci d
ester, orthoacetic acid ester alkoxysilane, alkyl silicates like tetra
ethyl ortosilicate, or isocyanates. It is preferred that the paints

accor di ng dafuckdGy BAIFRsohBHEDH b o GITLIRGS iS5 Althe S.30dLiiyes n a
Chaer ot 0o &ﬂﬂtrﬁﬁ&”aﬂm o' r%ﬁ ) q’na'irlﬁs5 S§ ?V%CX?%S{ B s“§ K EPURo. ‘E]'FfLelroebl nder

under st OOdc E‘:Yn grtpﬁcoag e ch h e

corrponents e e i f‘?fé tagPRians chesradeRRnge ¥peRdhe AW or e- shel |

structured ‘?ﬁﬁ’ g ugpn El?cﬂ’?rtfcli'laf fRPoptierErchaas s ofseesity eberlend gporstheuch as

| i nseed oiPPrisHar duptiana Preasmed phrlicatishs teshriguss 2o dpraying aid by viebisigs t her eof :

soy 10 bésysherprelied derivatives thereof; other polymeric binder corrponents

such as saturated pol yester resins; pol yvi nyl acet ate, pol yvinyl butyrate,

pol yvi nyl dependirdenibetmlietioc bybhiguweitss desiratilanyibt tha paibadompaig seiventls)i sobut yl

et her; vi nyHehtrerdvitas inabe ainyéred - 0§09 is0dH asGblzrs.de and vinyl i sobutyl

ether; alkyd resins or nodified al kyd resins; hydrocarbon resins such as 15

pet r ol eumThe pajiti compesiival elrcrdies to thé inventida e bBabpRl e b AREnSHARNAS to

chl ori nat ed proddebaria ondH RidraahadshRlINRINWERAR, 1 Y Q&érQ%QQraGIQ';XQBOpyl ene;

styrene copekyidy ﬁlH\Cﬂﬂ!c@ﬁess ?5#5 éb i Eﬁﬂgd «%}9 e¥m?| pically be 10 fo .

styrene/ ng@é‘ng,graﬂa@ gg(yr X a5, t fé I K resins such
~as_honopoly, Egatlan 1({‘”? a% ﬁt v eatP'@ tﬁm fhickBesFacr yI at e,

“n-but yl ’1% P typicalip be o ‘?’r%qorf%r%/‘ff%rla@yaﬂﬂo H%BB?WF"'WH&CWI ate;
‘hydr oxy-a lI‘"ét’t c’b%ﬁﬁﬂﬂ?rﬁ?%‘“ pol yani de resins such as pol yani de based on
di meri sgd fat acids, such as dinerised tall oil fatty acids; cyclised

r ubber ¢ 'Fd??f neStructure taudich thay AR aFresdingdiolthauinetriiam ey be penlied poingyer s

hydr oxy- pE’ff ?ﬂéltfﬁérw'q*ee\s?r ity of pelidyhiertsdhat esrne Bito @htact wials wanet, [forascaplpol yner s

t her eof . Yasseihndudingdutnatdimgttd adbdabiayadhbie mgtotitpts) fnotdr hcHae) ote®my | ¢ bi nder
conponent $enfyugbouts, taktkers? Borfphar BB Snd bRt cBigh sBBE, SubHS hed SodthASReapener al |y

and speci rdadhleftisih)] SRrhdvin WR:R T 4 és)t ipds; shore B GPYIrORQLAAIAL €d Y
refer eﬁ'GeconMUQ{syan%Bfe% opgll H&@uﬁl&"gon N g% ebnd ge gmsi;rﬁ;tlbres 'ﬂs typically

0-10% b ht
mten%le)d/ A he H &eﬁ Ct"resne c’ Erag'éﬁt?'ﬁrg@a%cf“ WpednsiRle '?fﬁtter 019 theI >

paint . éogh"&ﬁ?ad‘%ﬁj@nﬁﬁ’d"gfs? dﬁe‘ip%%{?"y%mféﬂ?? e butlspfishies ersEpatsTnd pai nt
conposi t |t8r‘?'p8F the present invention is prepared usually by m xing and

di spersin the above conponents all at once or in a divided fashion by a
convent i dRAT © Yy peRisties ?BPa'ﬂtrﬁd*ﬁR:'ﬂYRj'ﬁﬂatorﬁ myaringy sttvctaee, shembdneri | || a pear |
mil, & t-‘*ﬁﬁ“@éwr'ﬂw firg el coated miith la prigyee-eybtein whieh sy cobpresepavensl lamn:mﬂl tions
accor di ngnaydetdng of the@ptveotignabpima@gdtings 620 irsdoRhattion with bpfesionRy be
filtrat edalnscomgpositigns toInkeing strip@lireQMhiid, keSrPner Widién 8RR ifdJdt §h %nts-""edge W' re
sfilters, comsdial meaptfdnbﬁmﬁoweggywlé\}& B SRR dnL AI’BT%B{%]Q(%EM%)

“strain f ikdrEh &t dnbafAEnPihe r-system is a compasition 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 ageht (such as an
amino type, a carboxytic 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 viny!

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.




Jenag Strainer filters (ex Jenag), or by vibration f||trat|on The pai nt
conposi tion of the present invention thus prepared may be %5&’(@@@ Bs it is
or after having the viscosity 15 June 2006 WD 03/ 027194 PCT/ DKQO2/ 00883 12
- adj ust ed WY 0#H0Zd1%uti ng sol vent, on a ship or a nmariti NnPCIMEELVBE havi ng a
rust preventive coating material cqated thereon, by e.g. airless spray
coating, air spray coating, roller coating or brush coating. The exact

t echni que & BRSBehHSRRAN S RAld BSAGRIFRES thteopam@a cgﬁg%ﬁ %g;res g}ga' 59 upon the

t |
Bg;t: gﬂl grﬁ}%ﬁ%ﬁ% 'Ie*e? ée?fgpo"%dlg LTSI é(ffg’tt':’l"‘"c")' g"?pé’é' u@g" PRi ng and by

means of & Y ad’ro"szi”}gcff’ﬁe f?o?ﬁ'é“t%fﬁ'dﬂeéé’tqut’@chnl que, it

i s desi ratgl'eéerf“ﬂ’éfhetﬂ‘?}és i "Ate '%Ber‘H@%%WSJOFQ/E'ﬁt popriicdy ip HeerapdeeofSVR is in the
range of® B30- PEO@%’U%U@WC@!@@@J(W%O KMle paint conposition according to the
invention may be applied to a marine structure to 10 be protected in one
or sever all" Qifcragia|ag empedjmen, thtsy@pﬂscralmvyntlortmoﬁddsazy!emsfpulmgetnet ably 1 to 3

| ayers. Themehsipioh cdmprisiigckness (DFT) of the coating applied per layer wll
typically be 10 to 300 pm preferably 20 to 250 pm such as 40 to 200 pm
Thus, t he2t39taby Wetywdight i thhicokpraiien ofodry triietet ofthé REh-sdukbustdjgpeemihl y be 10 to
900 pm pregingrably 20 to 750 pm in particular 40 to 600 pm such as 80 to

400pm 1551k, EyBkdtIRight amau&rﬁpas@somreantah@n@@du Rlsinggcording to the

i nvent i ony78y, ReyaRRidhess t 1 @JH OfindodM.de variety of solid objects
that cong,i SE&ODVC"Q&%&“F W eig?gg:t:b?g ’bﬁg;t 'r%g Syessel s (i ncludi ng but not

limted tﬁ) ‘ﬁ% or | aunches, ocean Iiners,

"t ugboat s, ta ‘é?"}w vb'?rﬁhélofﬁ@re C%’H?‘ﬁg“’%ﬂﬁp'%'?’ﬁ@? Pgisgeyes ppdhaddit¥ehmar i nes (bot h
“nucl ear  SiA%deeS meioBhef the compesiHen efl dry matien of ferthenbinderyrpmagnentsi peds: shor e
and of 2 sHbP@% ki eter el of 2oe eomssiiarcfisomentand obj ects of all types such as
piers, pilings, bridge substructures, floatation devices, underwater oil

wel | st r ubitazpier particulanembodimentothe@resamtrincationprovilesshainkintirgnsint cool | ng

pl ants; aewehplositgrscormnieing:s especi ally applicable to the hulls of ships and
boats and to pipes. Prior to the application of a paint of the invention
to a mari#@5%thywet weight éfhibe amipiosiBor2d dsy Mmdérlot @hdWyi-dquédik diRpersigat ed With a
pri mer - syetiem whi ch may conprise several |ayers and nay be any of the

- ConvenmOﬂ@i%nﬁ'mWe@bﬂ%f%ﬁ@cd&?p@%ué%f?%%th&glPéﬁsuﬁzﬂeappl'Cat'on of ~ paint
COMPOST {107, ol WER LR Hehd!dH rgéom}*a fbuldlgeclggntl ner ‘system may include an

compe i 1ayer of
anti COI’JQS%}\ﬁy Wt lnexﬁﬁt o?Qhe ﬁompgm gf '*fed enbodi %ﬁ[ Ot hgnprl mer-systemis

adhesi on

a conposi {gﬁpﬁ’a e&"b%ﬁtr'%?ﬂfwg %{“t%fp(’ﬁ'“‘?"éfs@%@ dyRs#NoRddEvefer 10, 000

Naut i cal Git9°BLy wet weightf tha qomppsitics of drygRatsesiof fusier birden gomrsmentagand The
above- A0 9¥e by PFi weight of Heaampesition obsohextmpl e, be a conbi nation of an
epoxy resin having an epoxy equivalent of from 160 to 600 with its curing
agent ( sdehtilbanother parirler ambodiment, teeriyesept ingeraionh grdvigpeamantifuliag paintanhydr i de

i type), acooptsitivatcomprisifg:a pol yol resin with a polyi socyanate type curing

“agent, or a coating material containing a vinyl 35 ester resin, an

unsat ur atsezbvp by weswaEghtioe Bertompodita of tkanatas oftHRindAehuecdBispdrdiorf €qui r ed,
~ further resmptaining a thernoplastic resin (such as chlorinated rubber, an

acryl 13D 2851d% BY wat Wb of the composition of rosin and metal resinate,
5-60% by wet weight of the composiﬁon 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 respeétive tests were carried out in accordance with the following methods.




chloride resin), a curing accelerator, a rust preventive plgnent a
colouring pignent, an extender pignent, a solvent, a tri all 55kfjﬁ‘ezqoﬁne
conmpound,wg oPhAsd4 Ci zer, an additive (such as an anti sa &) ng agent or a
precipitation preventlve agent), or a tar epoxy resin B & K8gosdht i ng
material, as a typical exanple. 15 Jd4ne 2006 WO 03/027194 PCT/ DKO2/ 00883 13
As nmenti oned herein, the coating resulting fromthe paint according to the
pr esent Polishing Rate Test preferabl y sel f-polishing. Thus, the paint

conpositi shoul d have a polishing rate of at
least 1 p%g%ac'?fﬁ@ !)% ﬁ??% :']r]\g%"égw h8 Bt °"ESHQP‘§F%¥"ég?t;PfPhe pol i shi ng

rate is i mm iy 'a'gﬁteb?ﬁl s frsk fqatqmvamorm ¢fanegeryerigler 1-30 5 pm
per 10, OO&W?r '?{Im%lls = xjiempets Merjne PhintolE). pétet 24chdues; tremsoeliistent , t he

pr esent i FRAETH ViBheGHrra PRI of arpremercibuinyil pgmpaiHepargOTER A S240i Hea Y | Si NY:

2- 30% by WaireReingha/SO bpiliae be ompEeyihg.Otfted firkhyim PBthbGE dBAnglighenon- agueous

di sper si olwborésy af rochfeinpbfifé) iHeptesnpbinMEicgitd 19 oir idi& irg@ReTbbis iy of rosin and
metal T esbmabrepproRiméadty Po Mﬁbe%hﬁ%taﬂfesttdaﬁt « BPATRS Ly McBling WAL |
agents, Q8% QY% WAL omktq:ﬂ nt: 4 fidlfs. GRE aqe' is dr:ed Rt atd Ieagﬁgwgﬁﬂpt |‘?/e;) by wet

wei ght ¢ of nt s, 0-10%
by wet 1\/\/9:?;&?&0&(3;%% %‘i)n? ra?urfa %8% 'i‘eStH'ngT'th'f‘tt‘éﬂ'thﬁﬁ"}/efftﬁftt?Fe‘?a'rﬁ|5Yr°d%"f‘ is
conmponent's, 1429 By e wei ght of the conposition of solvents. In
anot her par ttes‘E Lan sS[n‘o dinment, the present invention provides an

antifoul i, n% %?pnt ' %ﬁ%B’%‘Pf’?%‘i‘?nw Fpes ol g: cvlindpicaldpwn qfidt m jnedighetendnd: he
conposi tio grSypa ater #fth grsaliryiiy imberonpset 38-36 ivsneps itowsandesbm, 20 2- 13% by
wet wei gi¥e'@pe taTPeEdwp o5 1 1-LBE ab b test siteinathe harbbuatlor Vitkaonay €3 Gelba 76 % by wet
Cwei ghtl%WUFhﬁa%mlntwm ipbituaridi ot Qabiti@ AYLER (See alsd MR, BYs Waks, Wei ght  of

t he corrpcﬁ@:fr tﬂb?n COifrosl:d) beﬁ&%;ﬁ@uégfoﬁésbypd’\@& 9%'139?«83( is H@ﬁe&%@)o?' t 'hO” of

pi gent s peffipHel ESacd @Y 85 Kk of the

conposi tion of d?ay matter oﬁ‘oafur[%théﬁ%ﬁﬁnﬁgg&c%%%dr@%fq% i e 25 10- 40% by
wet wei gltbe tickh&e |§%§9I@dtv¢lﬁrbeﬂf)d|§ﬂg kehd |.rsm|’ql D opd )jtSbjF 8&0&3‘% P{?‘t Initia II cul ar

_enbodl rremspe&lbfr‘lsnﬁﬁl%%% %&%%@B%@@M OVI pelis %fhe gr%g%%gf—%a B il dry

matt g?bf)#“?&ﬁggmq%*&"eg S 5 BT b oo e B oo s vp b BB L o of
t he corrpg'g? of pg'ﬁg'inﬂ T3l i Srerestedras shayealighing BHegOrdhy neer 1PYht of the

conposi t M&hn of antlfoul ing agents, 0-10% by wet weight of the conposition
of fibres, 0.1-30% by wet weight of the conposition of pignments, fillers,
dyes andBl&ﬁk‘nliHok\t@&, 0- 10% by wet wei ght of the conposition of dry matter
of further binder conmponents, and

Preparation of panels

25 Acrylic panels (155x100x5 mm} are first coated with 80 pm (dry film thickness, DFT) of a
commercial vinyl tar primer (Hempanyl 16280, from Hempel "s Marine Paints) applied by
air spraying. Affer 12-36 hours of. drying in the laboratory at room temperature, paint
compositions (model paints or commercial paints) are applied by Dr. Blade of 500pm 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 bours) are applied. The temperature in the chamber is maintained at 64°C. During the
water fog cycle water penetrates into the film while during the drying cycle water
“escapes” from the pamt fitm.




35 10-40% by wet wei ght of the conposition of solvents. EXAWLE%ﬁége
respective tests were carried out in accordance with the f & PG nmet hods.
15 June 2006 WO 03/027194 PCT/ DK0O2/ 00883 14 Polishing Rate Test A stainless
steel tesVOUMEI(13.5 x 7 cnR) with a curvature correResmHopwssd t hat of a
cylindrical drumwith a dianeter of 18 mis first coated wwth 40 pm of an
epoxy prinmer (Henpadur Prinmer 15550 ex Henpel's Marine Paints A/S). After
24 hour s, Théipaiane eviated @0y Sdeiior RinBEbriid {HeLrivdd bdow OMMeEr ci al Vi nyl
primer (Henpanyl Tar 16280 ex Henpel's Marine Paints A/S) applied by air
spraying. EAdry zgem?egguma?vﬁgehM@ ‘dﬂmﬁs}%h 13 thd'GegrdeAl? @Fadkifl dnathe bape
enper at UbErakinh @ dR@sidamal n sina
OFT of approximately 1'8% pmtggﬁé‘g%ggse(ttot é‘ﬁﬁ%@%ﬁ%ﬁ‘?ﬁ%ﬁaﬁ%ﬁﬁ%ﬁ).

Recoat i Nngedani=abyad the BESMNES L GO : [ g} i [ he panel is
dried farpgafas).east 1 %eek inctwﬂg 10§c’ gﬂ%‘%??%‘r"wé‘@gr%%"rﬁ‘ edr%}r)dzdfsaz ‘ure before
testing. l?’he Initial thickness of the paint systemis neasured using an

| SOSCOPE NE-. . t.est panel is,fixed onto the convex surface of a
cylindri cglglsgfﬂfn%o m% inin di arre'%agkmﬁgal"ei s rotated in sea water with a
salinity jghethe range of 37-38 parts Rer t housand at an average

t enper at “{e% R'ifan;j- 18C at a test site in the harbour of Villanova y La

- Geltru inF 5 ROr th- east ern Spai n whi chis situated at | ongi tude 41. 2N (see
also Mral® E. & Arias, E., Rev. Ibé. Corros. y Prot., vol X X(2), 1988,
pp. 911®afediumhe rotor is rotated at a3 peripheral speed of 22 knots for a
rel ati ve Mgdgtandensef at | east 40000 Nautical miles. The thickness is
-scontrol | dekneé t h periodi c i nspections gsing the | SOSCOPE MP-30. An initial
inspection is nmade before the 30000 NM The polishing is the difference

bet ween t9e dficdapks 20 t hi ckness nmeasured atr#hk@h¥aiRel Nspection and the film
t hi ckness neasured in the initial inspection. The polishing rate is

expr esseddoaigisibleennpal ¥ shinaghif@asured in pm per 10,000 Nm Blister Box Test
Pr epar st iomy Wdible anel sadmfidtiol up o Ragel s (1 S5x100xS mm) are first coated
with 80 prGAbe ditd MBrindi GBaSFvisEh 1) of a commprcial vinyl tar primer

( Hempany el Qi el i "S rine Paints) _applied by air spraying.
After 12- ot T mgg:%"?%tec{ﬁ%o? aborat ory at roomtenperature, paint

6_hours o ryrng

conposi ti'%rr?g “l l‘J'n'f)so‘;eeln‘c"r|5' ‘I’ﬁ'i'%" b t8idfercial paint9) are applied by Dr. Bl ade
of 500m SFY '¥PegPEfdenerpilemaretipn I miewidlei ed fo® 4-5 days in the |aboratory
at roqr ge_ erature before 30 testing. Testing Test panels are tested in a
a evelEn§rAMGR AChE deFreT akTakingickared poedeloneniing (SO sandwd 4628, orrt and
dry-of f Abde. QCT equipnent is described In standard nethod ASTM D1735-92:
Testing water resistance of coatings using water fog apparatus. Coated 35
speci nen§l24adergyi @eded i n an encl osed chamb&®enkhevaucycl es of water fog (10
hour s) / dryi ngﬂ '

0.1
-25 0.3

1

3
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U WN =

Size of flaking (largest dimension) Ranking Vatue

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

o W N = o




(2 hours) are applied. The tenperature in the chanber is maintained at 60C.
During the water fog cycle water penetrates into the fil mivepeU8ar | ng the
drying cycle water "escapes" fromthe paint film 15 June 2006 WO _

03/ 027190 83/ROP¥ DKO2/ 00883 The paints are eval uat ed evetrmwxugrmgssf or film
~defects as described bel ow. Every wggk the paints are evaluated with
respect to the degree of cracking and the degree of flaking in accordance
wth the gdigdgldnes set forth in | SO standard 4628, parts 4 and 5.

Eval uati on of the degree of cracking is based on the bel ow ranking. (I SO

st andar d 48285t pabelp and mayemdde nGiihe yesd barelsatké pefdraak kagr MalptighiNgRete0  Less

t han few TestFdypspi Oeshadiiantysde abl@d).um - dense 4 Dense 5 Size of cracks
Ranki ng Val ue Not visible under x 10 nmagnification 0 15 Only visi bl e under

magni f i caEvamtwpmbémhx(fdonk ydurg panaissdrbbigedbt 15 Moiubalang evdi@eddataltnvi si on 2
Cl ear |y svirsbérk & the tlgro® bidackMm@lah€ eletid gtk 3F Mking in bablBn& WiGiRe general Iy up

to 1 nm wggeltes MeFVihliR ISP stahAFK S BE . 5 20
Eval uat i oo_,itmhe?;ﬁsgte,g&gf &t of flaki Gng' Fﬁ{%aésn\gdg%l&fs %{le%%@g%og\?v nréaéﬁﬂ%%ﬂ% (1SO
standard 4628, part Sfez "Fl aked area (% Ranking Value 0 0 0.1 1 25 0.3 2

13 34 155 Size of flaking (largest dinension) Ranking Value 30 Not
vi si bl e ulgterlet@est magnification 0 Uptol mml Up to 3 nm2 Up to 10 mm

3 Upt 030RMit panets (15 x 10 x 2 cm) are first coated with 40 ym (dry film thickness, DFT) of 2
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 (model paints or real paints) are applied by air spraying in a single coat in a
dry film thickness (DFT) of approximately 100 pm. 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 nozzfe 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 fiim thickness (DFT) of approximately 100 wm. 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 450C 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.




35 Larger than 30 nm 5 15 June 2006 WO 03/ 027194 PCT/ DKO2/ g?83 16 Rot or
Test The test panels and novenent of the test panels were g 573098 as for
t he Pol i sWPA3¥#He  Test - |soscope test variant (see agvigdozoseery two
nmonths (for one year) panels are drijed for 15 minutes and evaluated with S
respect to the degree of cracking and the degree of flaking in accordance
W th the @utlgingR&pedlesf Orth in |1 SO standard 4628, parts 4 and 5 as

descri bed above in connection wth the Blister Box Test. Water ‘Jet Test
Acrylic panet Sed Wmnbvaldhdsidgphl are first coated with 40 pm (dry film

t hi ckness, DFr) of a 10 commercial vinyl tar prinmer (Henpanyl 16280, from
Henpel ' s Mabdrar tBRh&IeP j ir rayi ng. After 12-36 hours of

dryi ng i nedsh r;i‘Iis,afkqlgr"i@g leﬁgjﬁg@%)g?ﬁ%‘?%%ﬁ éis"%aﬁ’ VLD ANEEPE PIORE (nodel
paints ery z%aexgglingt.%}g are.a bl i Bry"sir aywHgr pime Kemgie! coat in a
dry filmghickness' Flingfat tgb‘(%)ap dINPIrpE Y Afie rplakeinsdraing dried for
1-3 days L0 thHe "PEIbMaIgyatat ot ceam teatpeatire trectettafaint & dpplitd with a Br Phase 1
- Agei ng: ¥954i"Rtre iy pp aprlicaton Mathifpuradp isiaesowitod By widthLGh 805 e ctke doaf @0l Ut i ONs
per mi nut®¥ HPEdBlEmnfiatet teastchraivberdrythg thededtipsfds 510F%bESH & Wick Bn@ NOZZl €
orifice dimmersedf)sespimeyi ng continuously tab water at a pressure of 4 atm
on top of the rotary drum The three water jets spray all paints nounted
on theldq;,-,g,;ovaggrgg}for a period of 0.5 seconds every 10-second. The 20
ageing period is weeks. Phase 2 - Paint Recoating: Paints aged in phase 1

after dryj . erature for 24 hours are recreated with a new

| ayer of ﬁ"ﬁ%\f gk%@gg} 'hﬁ %6%?378@5??'8%‘ ik festite e papel seimmensgdin spraying in a

singl e cOat Ih Vd SRy N therenge ok A&38 pHOATYr tufusaplatenioverbed tenbetatgm  The

panel s aPel’ati°6d for 1-3 days in 25 the laboratory at room tenperature

before a new ageing period is initiated. Two ageing cycles and one

recoat i ngingaportvapbm perfornmed. Final Phase: After the |ast agei ng phase the

paint is dried at 450C during 24 hours and subsequently eval uated as

-descr itbed tHaddspme, 1dbahbBe R #hi W th res to the degree of

bl i st eri fighs ptep?zmg&gé e %}n %r%%@\%ﬁéﬁéam%ﬂn%gﬁhgéo'?ﬂepcgg‘}é‘?(]i ng in accordance

with the guidelines Se CEREA e ae/hd3rd° @628, parts 2, 4 and 5 as

describ ' nnect i with the Blister Box Test. WD 03/027194 17 15
cHRRN R BORRES AN,

. | June 20 Oe : [DROZ OBt éﬂgwm gzg:t@e 5\@%@9«{ Syne patifouling performance is
Level Description
EXCELLENT Only slime
GOOD Algae + Animals < 10%
FAIR 10% < (Algae + Animals} < 25%
POOR ' Algae + Animals > 25%

20 Static test Toba

Preparétion of panel

An acry!ic test panel (10 x 45 em?®), sandblasted on one side to facilitate adhesion of the

coating, is first coated with 80 micron (DFT) of a commercial vinyl tar primer {Hemparnyl
25 1‘6280 ex Hempel's Marine Paints A/S) applied by air spraying. After a minimum dn}ing

time of 24 hours in the laboratory at room temperature the test paint is applied by air

spraying to a DFET of 90-100 microns. After dried 72 hours, at least, the test panels are
- fixed on a rack and imimersed in seawater.




Static Test Vilanova and Singapore An acrylic test panel (12 X 20 cn?),
sandbl asted on one side to facilitate adhesion of the coatli r'l@‘}ez%mfi rst

coated w (DFr) of a commercial vinyl tar primer (Hernpanyl 5 16280
ex Herrpelwgoﬁ/;g??%ge Paints A/'S) applied.by air sprayi ng.Pﬁ'cé"PEPz"gsﬁ?i ni mum
drying tinme of 24 hours in the | abothtory at roomtenperature the test
paint is applied with a four sided "Bar" type applicator, with four gap
sizes with a filmw dth of 80 mm one coat in a DFIF of 90-100 pm After
at least 72 hours drying the test panels are fixed on a rack and inmersed
in sea wat'8P2 Y¥HWi | anova variant Vilanova in la GeltrOin noriti-eastern
Spain. In this test site, the panels are imersed in seawater with salinity
in the rahgkinpc@gd Bgapararghpesast totskuuticaicean railielkstgie, trenpeeater e of
17-180C . ™ynegapiorseawaderi ant 15 In this test site, the panels are i nmersed
in seawater with salinity in the range of 29-31 parts per thousand at a

t enper aBulsPpeion bthe aprps wifs r@fie3AEhe EWTSYing pSfOMASKS is SARARGICRdRE t he
panel s ar & tredeslaatdvé.ne antifoul ing performance is evaluated according to
the follow ng scale: L Lovel Description ov' EXCE Only slinme C LLENT GOOD

L Algae + Animals < 10% R FAM R10% < (Al gae + Aninmals) < 25% Poo Al gae +
Animal s > 25% POOR 20 Static test Toba Preparation of panel An acrylic¢ test
. panel uDM‘tifﬁin%rlE sa%]dbl asted on one side to facilitate adhesion of the
coating, T with 80 mcron (DFIF) of a comercial vinyl tar
pri mer (I—ﬁ(%)ar%grg% 16280 ex Henpel's Marine Paints A/S) applied by air

sprayi ng. ' mnimumd | rying time of 24 hours in the |aboratory at

ter
room tenper at ur e the test paint is applied by air spraying to a D FT of

90- 100" i ¢ Fhaton A Byspegtigndtersalsas fios thegPolisking tate tet8. t est panel s are fi xed

on a racl% a]nd,i mer sed i n seawat er.
valuation according to the scale above.

Artificial aging of paints using UV lamps and water condensation cycles.

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

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 faboratory-at room
temperature, 100 pm 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 descaribed 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.




15 June 2006 WD 03/027194 18 Toba vari ant PCT/ DKO2/ 00883 T(i) cated in
Japan on the coast of the Pacific Ocean. In this test site,

is |

g)?‘l‘i‘ézﬂggel s are
im’rersed% 0 gz%vvater. 5 Inspection of the panels was made and the
antifouli Q % f8r mance is evaluated according to the RSTRI2E858Yc.
Antifouling property test Rotor vanpant 10 Preparation and inspection
intervals as for the "Polishing rate test". Evaluation according to the
scal e aboMardnésd i ficial aging of paints using UV | anps and water
condensation cycles. An alum niumtest panel is first coated with 40pm of
an epoxy  pendotm Gésgmgadur Primer 15550 ex Henpel's Marine Paints A/S).
After 24 hours, the panel is coated with 80 m 15 (DFT) of a comrerci al

vinyl pri fise typHefpanylimEaed hGRISEseis tierfR) peralitvmi T RRadriplish &Rk appl i ed by
ai r sprayipagiuluid &@iededthid MR Sthnddfa RRMIs32drying in the | aboratory at room
tenperature, 100 pmof OFT of the test paint is applied by air spray. The
panel i $ dnhe pantiObppliad o 88Rbotl glELKankNby ddBiol RRAY Bpflalorfbr RO S FHPEr ature
before teshd Hg of Repdn@iRlis RBRZIMa 893&6—‘ gg,m §‘.%§{. TRghQJe;fs'qsr?p aced in an
appar af[ uscl@%ﬁrdétm%%u‘tgbl% po?ve% ?onr %Eve éAr‘\y irti 30 sé:M A beaf a:ee a;p?)i inOWI nd

condi tions.. UV-B I'anps (peak em ssion’at 313 "87e Paigre apPling g 5 of LV

exposure E?"%OC * 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

def ect's gﬁse %Pé’g%grtfﬁéjﬁ'"g@yagweﬁtﬂé’r‘bﬁﬁ"H‘P’E tepreraiyrg forat SysAdne the ¢y fset to the
degr ee 8¢ NWSAERING) &8easHe@ddegree of flaking in accordance with the
guidelines set forth in | SO standard 4628, parts 4 and 5 as descri bed
“above f or "R B eprednisipa pdditutoypmpparais2006 WO 03/ 027194 PCT/ DKO2/ 00883

19 Hardness Pendul um Hardness The type of pendulumused in this test is

t he Koni g'FdRnetmyalupipthgasmbemfiosmlabipns needed forethel pendvivoste dsoliatefiohed i n t he
st andar d ? SaHgeh separaiorTpfb dai3fit i s applied on a snooth gl ass panel by doctor
bl ade applicator (DFT 10015 pn). The size of the panels is approximtely

100 nm x é&&n%t%ngfﬁg‘reg' Iyr)ﬁtg%]cgnc%rﬁ tio%lo?%%%ietgyisyg a suitable solvent to
renove any dirtiness of the surtace before appl'yrng the

15 The binder phase was separated by centrifugation. The refatively 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 vo!atilg'enough to analyse by gas chromatography-ﬂame

25 iqniz_ation 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 methy! esters can be obtained on ﬁon—polar columns, and

30 therefore a 5%-diphenylpolydimethylsiloxahe 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.




paint. The applied test paint is allowed to dry at roomteg‘g ratf@% for 7
days, and the dry film 10 thickness (DFT) is nmeasured. Th nmeasur ed

usi ng a Mstoutsmymaspppar atus. The hardness value is the %mﬁfozf&;sss
oscillations needed for the pendulumto oscillate from a‘verti cal

separation of 6 to 3. Determnation < the relatively nolar concentration
of the metlal seklt 5 The bi nder phase was separated by centrifugation. The
rel ativel rn%q—m-eéﬁ%%ﬁ?%’ﬁﬂm il Wtoni on of the netal salt was deternined by Fourier
transform jnfrared _spectroscopy (FTI Rz using the assignnment: Cu-resinate
appr ox. 16’5(5?335 O Ob R, dieReET AL {SkI ApRPeEnt) Tedpsaktiion (4dnd the rosin car bonyl

appr ox. 16!94 fcn“r' Det ermi nati on of the content of conjugated, non-aromatic
doubl e  bord$ 3G eskddlerke eaipred 4l as¥rringired, adhermoyter eshatsfinéls) Rosi n:  Rosi n
was react EA™GNEH: phe Ay of intirarlysbisitrvenihanaetyad daptdbe eRBMAHYe bnLaPetchanol t o
gi ve t he niteRlyfive perts of ndfutitiinethaciidtes 2hpatambsthyHarylitfiity bneei 8 psrtof

abi etic- @hayapitreOi(T trbdeperiai 8 $-batyepatotyal-bihPh8RAEO PPN LSSy Jgas

chr omat ograkphge.f ttmeae&aumaaw@mnq@xsagtn{;oer@%a RteraRnihiRss

spect rpmhmﬁti&@@‘dﬁhg fUT'hg J@%sﬁ}a%ﬁ{ arl-of n;irbe?al I'f"i.p !’1 gé&egrlsm % sk. .

COMPal | SRl | H] LAt 5 LA 1Bl %ﬁrggﬁ%éﬁ%e; e

i ndi vi qﬁahd%bﬁ%’ &Fé%her gr A%t A Cﬁ)é Fonp 2 62 B rinergd P19t W& Jour nal
of the American % gm_ - ASSNRiRg the; ‘1*)‘3?'01‘38‘2‘7'”91‘(‘5{0‘@'@% that the best
separ at i off oo df rBE 5 minera) seih. RPF added dtyinto Sask. Hee reprtian mee maintaiend. ol ar

col urms, 8IS -30en the Fertiananistussral dilstedyrithdlSyidiants bhminsial spidirte obeided phase
fused si | fRrigsssilear disgerseatresnseldtiéroa) betify 4 he%wGEsbiliRoatest £ad/Roobhre GC- FI D
was used teighttavembe friokatlareveighbet al resinate: Metal resinate was first
converted to the acid with HCl and hereafter treated as above. 15 June 2006

WO 03/ 927 I 2/ 00883 20 Preparati on of NAD sol ution Preparation of a
di sperg%n%géasr%gr% OCS%B'gﬁﬁuﬁfjﬁ’s ‘%ﬂ?"ﬁf’"@?ﬁ?%?’ﬁﬁo’?%’ (’n a four-necked fl ask,

equi pped Mith a d%'g,iicégsi n rocL, a_thernoneter and a reflux condenser, 22.5
parts of mneral <pirilP waeandy gispersagh eesipeplution ) Gonp et Qi disPgEato0 C. S
Twenty fi'Va" 5APYQ G wie datasrrandikaelthe tamperapBe gutQseC.of.99pastsnf| hexyl acryl at e
and 0. 15 ‘Peihvimeponiaiead4tnarts oF ¢thyitaraidtmnarikpafte of methabyicycid and 0.415

per oxy- 2-RBfH Pl NegBaked (Supdbnad raya Ky ajene sBlutieh &an-toibdyllo) benesye added

dr op- vi& eemmdiersugiiiied by RgpenvaIshiSCd)Old.§ werdda8dd drbflvaBiLRGerlshRing@d&li 31 on,

dr oppi ng tiournslbsw@entya shagtumd drld. . RASor Riber BMISKAY 203 s of Airgdded it into

ok sepuaniltpsusi s ol e fe b TR T 10 par o

i ] on e A%y G ARl o o2 i o ek ior al opi i1
and aq ed" e,’l'f-{ta'f’?\‘fg ?Lﬁﬁé'k‘%" tie, Ecartion pixiye Wesciligr mithil3Sa5 ParthefUriseraf hen the
react i gn P fPERiRR epagre Whitticoliuped noB-abuesais Uispartiomiyne resin spitioi (Dt 0 obtain a
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-Q were added drop-wise
under stining over 3 hours. Affer finishing the addifion, 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
finishing the addition, a dropping system was washed with 1 part of mineral spiit, 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




col ouri ess clear di spersant resin solution (A) having a SOIg of gl id
content and 99,000 of weight average nol ecul ar wei ght. 15 ?"é’l?afo Bion of a
non- aqueowe osiEper si on type resin solution (1) Ina sa i a
preparation of dispersant resin solution (A, 66.7 pa??gq%ﬂoglﬁ%sg?ersant
resin solution (A was charged, andzikept the tenperature at 105C. 7.95
parts of t hyl me crylate, 3.6 parts of ethyl acrylate, 5.1 parts of

met hacryl i;gs?“?%“?{“é'°’é:‘.é(}q@§”§‘-i% 50 o P sotidh fortgns @pd BAAFAGRA0 weightt avardaersolectiar a 40%
xyl ene sol{it%bn of mtol uoyl or benzoyl 20 peroxide supplied by

Ni ppon- Yushi Co., Ltd.) were added drop-w se under stirring over 3 hours.

Subs equen Pheparationbnst éh &q0doud dBderfan bype HlsiNdREh, BYT- K40 and 2 parts of
mneral spirit was added drop-w se y%SerS'l. 5 ’E’(’)ﬁyg After finishing the

addi ti on, Irea shrpivitd aé & BRBAraWESor MRS BE MLl sftidn PR k6. 95,2 e i%le "st’ﬁ" rit, and
added i 5 ieokliablt) whbErah£ACLI ALY ?ggérgttuagargg@? }0 rséﬁstzé nthe
-reaction H%%Ume%, té:“3|. a?tdsoy\'jet]i"n ac g arts I"ﬁ i &P spirit to
obtain a ghag W_E'co Sur SaC RO Rii& U s Py grEtiranicaPddstt sol uti on
(1) having a 5% 0 ‘Q&Yﬁ@%@ﬁﬁ@?&\?‘sww urs. Adtel fishineont ent ) of aci d
val ue and™81Y0Y" 38ForRIP grrtera vt werhedmith@.2Saerves miteral sivie pad addedrk of a
di sper sanf*("6¥AT ¥emploFHbarApentlys b mbdotefioolt {28 of Mper BRO-H4osma2epas St ai nl ess
(SUS30M)  Qfddincepl spind wes epidedgiaptwise avel k7 iaug. Afigsinshing tamaaaitoonat i ¢ 30 t her no
cont r ol | idmeppingsiysiamard wasted fwith )0, ZORHESS Riheralair®, RELIRIN intd ASkAL SPirit was
char ged, vaswd!. ABPteatdtn v MRAMAhdd Lhdts, 1 Cac %“ﬁ‘]iﬁt&r ¥ GinR&H iy 235
0= but Yl Mghass dnalaspinit 25 oltdh b SpShuetitilo Mol XYL 25T v aCe 2 ‘55,'_3:5% parts of
Kayaest efufaiiloSs a ggonc{gé)eor-ewngguﬁ%n @r SN ﬁgfo%ﬁﬁ'f? 8Gr'eSSehf t er
fini st}isngnr%gg‘é%édlfgrlsgr& . teo'gpl nﬁg SY's rﬂaﬁﬁga\ﬁﬁé"f?éaofwct"l'fef_’f: Part of mineral
spirit, an hﬁ g ¢ OB PR QR T MRk 00,080 E wejehs Averpge moletularur e of 0. 25
35 parts i ayaester-O and 10 parts of mneral spirit was added drop-w se
over 1 h e After finishing the addition, a dropping systemwas washed
with 1 pafte i it ed it info reacting vessel. The
reacti on_was mai ntained 2 hours, then the reaction mxture was diluted
- with 15. %8 r ncamponeslyi rit to ohtaiAn a_colowless clear dispersant
15 June 260V NEhaBylgR7194 PCT/ DKO2/ 00883 2§ resin sal ution (B) having a 50
% of 28| 2dthythexdatylaad 112, 000 of wei ght ayerage nmgkecul ar  wei ght.
Pr epar at Kayaestér-a non- aqueous di spersion type resingplution (Il) In a sanme
devi ce amingapégaftar at'i on of di spersant resiq_gﬁsol uti o8 6( B), 66.7 parts of
di spersafya 5 resin solutiron (B) was char&;éu, anmd—kKept—the—tenperat ure at
003.6 partt®of ethyl acrylate, 5.1

105 C. Ei rts of. methyl nethacryl ate,
partsgo%oqicﬂg"eﬁ @)aci d and 0.42 parts>bf N per SBMI- K40 were added
dr op-W sePitderrals mplecylar weigh hours.  Af$%000F | ni shi;@oa he addition, a

droppi ng system was washed with 0.25 part of mineral spirit, and added it
into reacting vessel. Subsequently, a m xture of 0.21 parts of Niper

BMI- K40 and 2 parts 10 of mneral spirit was added drop-w se over 1.5
hours. After finishing the addition, a dropping systemwas washed with 0. 25
part of mineral spirit, and added it into reacting




vessel. The reaction was maintained 2 hours, then reaction n1xtur was
diluted with 13.5 parts of mneral spirit to obtain a opa& OS@

col oured reacting vessel reacting vessel non-aqueous dispersion type resin
sol uti onwd ésjezhavi ng a 50% of solid content, 67 15 ngKQthKﬁgﬁmgor solid
content) of acid value and 100, 000 %% wei ght average nol ec wei ght .

Tabl e Di spersion resin skin conponeht AB n-Butyl net hacryl at e2525

202- Ethylp 4 Iacrylate2525 Kayaester-CD 40 4 M neral spiritd49 649 6
Tot al 100. : ; 0 g —eedl ar wei ght 99
000112’009015l%Hﬁﬁn2006 VO 03/027194 PCT/DK02/00883 22 Tabl e Non-aqueous
di sper si 0] ersant resin
B66. 7 5Nb36ﬁ¥?@tﬁﬁpﬁylnethacrylate? 958 Etﬁ??acrylates 63.6 Methacrylic
aci d5. 15. Bispgrsast resions K400 : QSO M _ner alé6sh 5 52516

Tot al 995 28a®n@Ps Properti es SO|Id cont ent (9@5050 15Aci d val ue of resin

( nmgKOH/ g) Rétbimviaghikteaver age nol ecul ar wei glhg81, 000500, 000 Core: % by wei ght
of nononersyle@yEEei Si ng 31%31% free acid greyps Preparati on of a non-aqueous
di sper si ofethytpPfichedi n solution (111) 20 Ingq same dgvjce as a preparation

of di spergagMi&aign sol ution (A), 66.7 parfg, f dls%e sant resin solution
(B) ma§0qQ%%gg&g§%ﬁﬁ_kébr“rhé—rénperarure*atigﬁ5—6%-§£6—parts of

Mineral spirits 15,525 16
Total 99.29 99.82
Properties
Solid content (%) 50 50
15 Acid value of resin (mgKOH/g) 71 67
Weight average molecular weight 81,000 100,600
Core:% by weight of monomers comprising
free acid groups 31% 31%

Preparation of a non-aqueous dispersion type resin solution (I11I)

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 étirring 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
minerat spirit to obtain a opaque white coloured non-aqueous dispersion type resin solution

3G {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 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. 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, ahd 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




met hyl met hacrylate, 3.5 parts of ethyl acrylate, 3.9 parts_of nethacrylic
acid and 0.42 parts of N per BMI-K40 were added dropw se dndene 2000 1 | ng
over 3 howossnAidser finishing the addition, a droppin e s washed
with 0.25 part of mneral spirit, and added it 25 int ogfiéi(ttww&s\geessel.
Subsequent |y, a mixture of 0.21 par£3 of N per BMI-K40 and 2 parts of

m ner al sgéarc%'ig was added dropw se over 1.5 hours. After finishing the
addition, a - aropSINYNeHhA&PURcEe S eagtion mixt@e #6s ditutad voth Mipaasef spirit,
and added "9 'Y t|oRkin 2 ppague wilke tdlonedvas-apEaIs ispatioR o twss, solben t he
reaction ¥} (AVG e %l of wolie donint,nt 01 dngxkaniy s (3fa solid Bkent) of Béid idlud shdobt ai n a
opaque whBd.80Cd|wsinhe dvenage ragie@tu sredhs per si on type resin solution 30 (111)
having a 50% of solid content, 52 ngKOH g (as a solid content) of acid

val ue agdp, A0 9% nel aht gver age nol ecul ar wei ght. Preparation of a
non-aqueours?ﬁ%fsper sf’g}r‘l\%?%ﬁé'sr'é%eﬁ‘n‘g’s?ff‘ﬁf"is@ﬁo’(‘F’%("Pn a sane device as a

preparati | sant resin _solution (A), 66.7 parts of dispersant
resin sol mh%«ﬁt’lniéﬁ’ (gezlgass ,Erﬁﬁ?rate'cal of SRBSRAUP festholution by §6-0 Partnef dspgsat 5. 2
parts of §o ;' Yl PHLEPYE g ainerg) Wi aHereschatged #ndl keplcthy femperatre 36 parts of
met hacryl 1 et BHEF o meshyipathearyiate, Ril perts BMERN40viaey, ¢ 2agdeslofdr opwi se under
stirring 'BYBICVEC AEd pad 0.AR parts 6f Nibes IBMAGK40tWee SdtEl didpiise andbr G@Bh@BvesY St em was
was hed @i 1 #up: 2terdiaihingdhe atidinalo dsipingtsystamOvaaadesbd vith 1 gHrCorh8@shi NY

vessel . Soibeqdieddetyt ing rebctihg!ve@saf SibséqueR®), bnifurdbRess ;Et\@apék{}erand 2 parts
of M ner ANTSpDhA 2\afts AHRSIEHRYS S wrop}dig%@vgv;gm@.fs;,ﬁ@q dihghi ng_t he

| ner ahTsEDua 2y A 3hing the -
and ah32&?&&_%@%?%@3%5@%%% 06 WP 0570779 eel PRI 00883 23

react i,Qn,yas, Jipi Nt al ned ! as'rfe‘jgn'ﬁ’ﬁrst Hen thesrepstion mitikelyas dited Withut ed wit h
14 parts g? i Hepehr! SBITE £q pbteig 2 sppaievhite splavied natrpawsouisnersid tyrsn- aqueous
di sper si OFMtYHECYT ¥ haviagp G %l sofid camant,H@whakPHia 5496 afid soitért) eranident , 101
NgKOH g V&€ 3pdJ8100d of wrigbtaveraok matscdanedige. and 85, 000 of wei ght aver age
nol ecul ar weight. .5 Preparation of a non-aqueous di spersion type resin
. sol ut i ongdedradon ora S L GE [ eparation di spersant resin solution
(A), 66.7 pz;?t s of gﬁ%ﬂ%ﬁ%ﬁ?@%@ﬁ%éﬁ&ﬁ”&ﬂ" f‘%’} and 1 part of nineral
S Spirit Wey£saaRaed tenperature at 105 C. 12.1 parts of
net hybﬁe,tegﬁgag,wo@'t ?aéﬁggpﬁﬁ@ %Pj% 8??1’3/ - TSR SAITRR (A) 59 paghsphdispgisantyet hacryl i ¢
aci d and .oézwogr(t i Ré) bt TERAICR WereharsadRrdrksphiie Eempseryre St i rri ng
over 10 ours: PR dimethyimethpeyatend 6 pacts of ehy! asrviatodpd prgtsofst em was washed
with 1 paftachtic afid apdp-42 opits p NiverRifTat@orbre bddedidpopvasedinder stasmelver
Subs equePrs Aftel finhing dhvesadsfition, Rcomakic spstedh whll vi@hed RMT T B orai? parts of
m;j ger %L r:ﬁﬁu’r,r:g@ aduizg iﬁd%bdad?@@ﬂs&ﬁS@é%eﬁt;lé ‘ﬁhga\fge ofé_gfga,{gd@iﬂﬁ;‘%i ng the .
addi t4:0BMTek4000RIpads biRieral ¥R% MRS MbisOover R foul ALY spirit, an
e | e s anso ol iy LU AT SRR e
opaque \Igé ? C‘?ﬁg‘é@%‘a na%&gﬁ‘ﬁaé%eﬂ e, Hegithe reaghing mixes wasdiutrdivith (V)
having a % %ﬁ_é‘?'"esr%'ﬁ’ip&‘tg% ftainea oraapefiteigplyuied gion-aguous dispaisientype of  aci d
val ue_ang "8 BEb0VE: haams0 % selifecontenioand 74,0000 gielght Rreeqemadiécolar of A
non- aqu¥8id8t- di spersion type resin solution (V)




In a sane device as a preparation of dispersant resin solution (A), 50
parts of dispersant 20 resin solution (B) and 8 parts of &P denss2006pirit
were charged, and kept the tenperature at 105 C. 18.4 parts of

met hyl netwaesuiraqe, 4.6 parts of ethyl acrylate, 1.9 paﬂér'ﬁnﬁ;fzmoé@t hacrylic
acid and 0.42 parts of N per BMI-K4Q were added dropw se under stirring
over 3 hours. After finishing the dddition, a dr oppi ng system was washed
with | par-t of mneral Qpi rit . and added it into . reacti ng vessel

Subsequent Ngn-aqueetisxitspareiontyp®. 21 parts of Niper 2§ BMI-K40 and 2 parts of
m ner al Sprdsintso@m added dr opvxﬁ se over 15 hours. After finishi ng the

addi tion, g, Ng..f unnet asted Wt o5 parts—ofmnerat—sptrrit,
and added &s%r%ﬁ?%s.?!sask- Ihz\\ﬂféﬁbimfinn \#lg? naint aP?rZrl 2 hmﬁocq t hen_t he
reaction nMoMeE was diluted with 13 parts of mineral spirit to obtain a
opaque whi Methgaktbadigale NON- aquensls di sperssl on typeiziesin sojguii on (V)

having a SBwadflatsol i d content; and 74, Og% of wei ggt1 average, pol ecul ar 30
/ 008 : )

wei ght . 15MJt ne 2006 WD 03/ 027194PCT/ DK 83 24 Non- aqueous di spersion
typew! reSTACEEF 8] onl 111V Didpersant PéesSin B66. ¥88. 766. 756° 0 Mononer s
Met hyl met h¥iegnAMAtkE9. 65. 212. 118.4B Et hyl aormsgl at e3. 58.693. 14. 6 d& hacrylic

. aci d3. 97. 7&led®l. 9 N per BMI-K400. 630. 630. 630. 63 Sol vent's M ner al

spritl6.51 4.5 Total 100..83100. 48 . 28100. Propertjes Solid
cont.ent (MMI ue iggr esin (gé"ls((]—ll q) l3124%‘]()1 318.226.8
Wei ght avel®le nol ecul ar 78 74 1908900 weitgfhte885, 0008H,2800,, G00.63 % by wei ght
of 7. 6%/ . 6%rbgerREEr S conprising free 23%16% aci d groups. Mdel Pai nts Model

Paints A2-Ad.ahd ppar ative Exanple A The foll owing nodel ints Al-A2 and
~conparative. exarrBFg ‘A have beefl.2pr epar ef0.515 Jun\é\gQZ%OG 583
Acid value of resin (mgKOH/g) - 515 18.2 26.8

78,000 74,000

101.3

Weigh
ight average molecular 85,000 85,000

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:




WO 03/ 027194 25 PCT/ DKO2/ 00883 PAI NT COMPCSI TI ON (%)WETWElggq%@i * A2* Conp.
Ex. A Xyl ene2.92.7 Hydrogenated rosin6.45.9 Zinc oxide3. 43. p

I sobutyl @te9830400.91.1 NAD resin solution |24.422.626.7
Ant i oxi dant 0.50.40.5 Thi xotropic agentsil.71.51.8 M ner XCH¥P¥P2O8883 Tij t ani um

di oxi de3. 43. 13. 7 Cuprous oxi ded7.1435651.5 Xyl enel. 81.72.0 Copper

Omadi ne3.

13. 6 Xylene4.06.95.9 Tot al

99.999.796.8 *
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aromatic double bonds is the range of 0-5%.

Comp. Ex.

A (1 litre):

* It is expected that the % weight of the hydrogenated rosin having conjugated non-

All‘the components are mixed and grinded in a Balls Milt for 12 hours. After grinding, the
5 paintis placed in an oven at 45°C for 24 hours in order to simulate the temperature
reached in a batch made in the production piant.

Al (1 fitre):

!?re reaction: Hydrogenated rosin, zinc oxide, methyl isobuty} ketone and xyiene are mixed
in a Balis Mill for 12 hours to complete the reaction between zinc oxide and rosin. The

-10 formulation is completed adding the rest of the components and placed in Ball Mifl 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 stimulate the
temperature reached in a batch made in the production plant.

15 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 ptaced on a Red devif'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.




WO 03/ 027194 FCT/ DKO2/ 00883 26 The formul ati on is conpl eted adding the
rest of the conponents and placed in Red devil' shaker f &f Junet30fes 50

m nutes. After grinding, the paint is placed in an oven at 45C for 24

hours i n wodgtz7il@a Si nul ate the tenperature reached in Qﬁ; Pompe in-the
production 5 plant. Mdel paints B1-B5 and Conparative anples 1, 4-10 The

foll owi ng nodel paints 81-85 and corfparative exanples 1 and 4-10 were
prepared in order to illustrate the advantages of the invention: All
conponent s vvere m'xed ina 2L can with glass pearls (proportion: 1/3 of

gl ass pear1J conponents, 1/3 or air) and placed in a "Red

a
devi | " shaﬁ‘sF"fﬁ‘H'ﬁF‘?" 'éc‘?'f"?{gtﬁ‘éégd"@ﬁthﬁf?sﬁanmC%("?P&ﬁ“tﬁﬁﬂq pipcegdn B 9945 eached.
After gri forieglr A aP minykers Afepaindinacthe PRIMk ie Rlecedgh a8 eveaeiibys fr24
filtrati ofodmd ﬂﬂ%rded'mwﬁtatheav@nerawr%@hbo)m PWatttomade it theoprddrctioro si mul at e
t he tenfemlntire reached in a batch nade in the production plant. 15 June
2006 WD 03/ 027194 PCT/ DKO2/ 00883 27 E V XMo,nti E ONNnONNn 66 C E .--to

ONCE O | bl s SOTNLA sk Qe BN, E 1 N . yNeoNO LW ycomb - 0

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 1/2 of paint components, 1/3 or air) and placed in a "Red devil* shaker until a fineness of
grind of a maximum of 60 pm 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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Notes to the above table:

a) JP2000-63709 example 1. NAD of example replaced with NAD solution II by dry weight.
b) 3P2000-63709 exarnple 2. NAD of example replaced with NAD solution 11 by dry weight.
€) IP2000-63709 example 5. NAD of example replaced with NAD solution II by dry weight.
d) US 5,374,665 example 3. NAD of example replaced with NAD solution II by dry weight.
e) US 5,374,665 example 4. NAD of example replaced with NAD solution II by dry weight.
f) GUM ROSIN, WW GRADE, CANGWU COUNTY ROSIN PLANT — CHINA, % weight of resin

acids having conjugated double bonds: 77%.

g) Cu-OLEATE 5%BA, DIC (Dainippon Ink and Chemicals Incorporated)

h) Cu-NAPHTENATE 8%L, DIC {Dainippon Ink and Chemicals Incorporated)

i) Zn-OCTOATE 8%, DIC (Dainippon Ink and Chemicals Incorporated)

i) HDK N 20, WACKER CHEMIE, GERMANY

k} MICRONOX H, PROMINDSA, SPAIN

1) TITANIUM DIOXIDE PRETIOX RG-15, PRECHEZA A.S., CZECH REPUBLIC
m) NA-CUPROUS OXIDE RED, SPIESS-URANIA CHEMICALS GMBH, GERMANY
n) ZINC OMADINE, ARCH CHEMICALS INC., IRELAND

©0) COPPER OMADINE, ARCH CHEMICALS INC., IRELAND

p) ZINC OXIDE EXTRA PURO 19 WHITE SEAL, FABRICA ESPARGLA DE BLANCO DE ZINC,
SPAIN

_q)-OMYACARB 5, OMYA INC., USA

r) 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 resipnate: 78%: zinc
resinate of abietic acid enriched product (Abietic acid, 75%, Fluka, Germany): 74%. The
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 _
the type "Red Devil" in order to complete the reaction between zinc oxide and rosin. It is
expected that at feast 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 pm 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.
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repl aced
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a) XYLENE, PROQUIBASA — SPAIN
b) FORAL AX-E, HERCULES, HOLLAND
€) ZINC OXIDE EXTRA PURO 10 WHITE SEAL, FABRICA ESPAROLA DE BLANCO DE

ZINC-SPAIN

Al

c.

b) JP2000- 631Hdursifpl e 2.
by dry weight. ¢)
by dry

Lght.
ght of

f) GUM ROSI N, WV GRADE,
resin acids having

A\TE 5%BA, DI C (Dainippon Ink and
NATE 8%., DI C (Dai ni ppon I nk and

% DI C (Dainippon Ink and Chemi cal s
, GERMANY k) M CRONOX H,

TI OX RG 15, PRECHEZA A. S., CZECH

| ESS- URANI A CHEM CALS GVBH, GERMANY

| RELAND o) COPPER OVADI NE, ARCH
KTRA PURO 10 WHI TE SEAL, FABRI CA

OWACARB 5, OMYA INC., USA r)

The % wei ght of the netal resinate
tic double bonds are as foll ows:
zinc resinate: 78% zinc resinate
c acid, 75% Fluka, Germany): 74%
c doubl e bonds was determ ned by

bl paints Cl-C3 Pre-reaction

sobutyl ketone and xyl ene. were

vol une of glass pearls for 1 hour
n order to conplete the reaction
ected that at |east 95% of the

The fornul ati on was conpl eted by
1/3 of glass pearls,
conponent s
of grind of a maxi mumof 60 pmis

roportion:

pai nt was separated fromthe glass pearls

45C for 24 hours in order to

batch made in the production plant.

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

9) COPPER OMADINE, ARCH CHEMICALS - IRELAND

10 * 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




Pai nt Conpositions (% wet weight) O*C2*C3* Xyl enea)7.67. 47,
.5 ated rosin b) Zinc oxide2.72.62.6 0 Met hQISZI}u@?LZQ?f 3

I—|ydrogen5i2€('?3. 55

i sobut yl BHETRAD resin20.3 solution |1 NAD resi n2l. 7psfbiidaiss! | | NAD

resin2l.6 solution IV Additivesl.11.84.0 TitaniunB.53.43.4 dioxide e)

" Cuprous54. 153. 253. 3 oxi de') Copper3.93.93.9 Oradi ne 9) Total 100. 1100100 a)
““““““ b —FERAE—AX—E—HERCULES  HOLLAND

XYLENE, P BASROSTTEBML W WG TWERRR 00883 1)—FCRAL E
c) ZI NC OKI DE EXTRA PURO 10 WHI TE SEAL, FABRI CA ESPANOLA DE BLANCG DE
ZINC- SPAI N'5 d) NETT L T SOBUTT hioderdfiliis T OOt MBROSA-——SPALN e} T - PURE R
902, DU PPNT, MEXI CO f) NORDDPX CUPROUS OXI DE PA| N1 E#&M LLED, NORDOX
| NDUSTRI ERro&R 22 NORVWAY Q) PPER OVADHNE—AREH :H;M CALS -1 RELANO 10 * It
i s expectpd that the % weight of the hydrogenat =4t osi n havi ng conj ugat ed
non- ar onplincoxRUDT € DoNdsS T s fireTange—ef—0 EO/gO(!)\ﬂadnl paints D1-
Xylene ' 4.41 341
NAD resin solution V 20.58
NAD resin sofution VI ' _ 20.58
Cuprous oxide 46.00 46.00
Copper Omadine 4,00 2.00
Iron oxide 4.00 2.00.
i Tnixotropic agents 3.00 3.00
Xyiene ’ 8.60 8.60
Total 100.00 100.00

5 - - - - -
% weigh of rosin acids having conjugated non-aromatic double bonds 77%

Preparation method

Model paints D1 and D2 (1 liire);

Pre rea(?tion: Rosin, zinc oxide, xylene were mixed in 2 L can with glass pearls in high
5 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 formu-!ation was completed by adding the remaining of the components and placed in
2 di.can with glass pearts in high-speed disperser for 2 hours.




Preparation of nodel paints D1-D2 WO 03/027194 % wei gh of raqsin acids

havi ng-conj ugat ed non-aromati c doubl e bonds 77% Prepar at i ot d8eh#Wonbdel
Paints DI and D2 (1 litre): Pre reaction: Rosin, zinc oxide, xylene were

m xed i nwobsmeanswi th glass pearls in high 5 speed di $pphiffooklr 2 hours
to conplete the reaction between zipc oxide and rosin. It is expected that
at least 95% of the rosin has reacted to formnetal resinate. The

formul ati gp yigs conpl eted by adding the remaining of the components and

pl aced i n~—2-dl . can with gl ass pearls in high-speed disperser for 2 hours.
PAI NT COVROBI TLCN (% VET WEI GHT) 30 15 June 2006 PCT/ DKC2/ 00883 ') Model

pai nt Dl Model "paint D2 Rosin4.414.41 Zinc oxi de5.005. 00 Xyl ene4.414.41 NAD
resi n sol gten—V20—-58NAD—+esin—setution\M-20-58-Cupr ous oxi de46. 0046. 00

WA T ©OT

Copper Onp8?dse#inb04. 0 Remars # dgRepedks 00 [MRgmagisr opf ¢ agent s3. 003. 00

Xyl ene8 6p8. 60 Tot al 16" BEH00. 00 g@i‘gééozng'i?@sﬂ’"ﬁesults Water Jet Test

Model pai ptRerarks—af-trer—2RerrarkgRerarks aprthsattelafter 2 nore

recoat ednp™sPehmp. HBIMn RPN | d PR ngOSCCE'a}:é[‘k‘igng ayer4S2 Al Thin |
iéﬁﬁ nleacHi ng0500sa $*4yer Cyblic blister box Code

| eachi ng0p6CSO--ayer—j _
AL Thin leaching 050 050

Pai nt | day

layer
A2 Thin leaching 0s0 0S0
layer
Cyclic blister box
Code Paint 1day 2 6 8 18 30

) weeks | weeks | weeks | weeks weeks
‘Comp. Ex. A 0S50 0s0 050 353a 4S3b 453b
Al 0S0 0S0 0s0 0S0 050 0S0
A2 oso {oso |oso |oso |oso 050




6 8 18 30 weeksweeksweeksweeksweeks Conp. Ex. A0500500503S3a4S3b453b
Al 0S00S00S00SCN50080 A2080080050050080050 15 June 2006 WO 03/8ne72098

PCT/ DKO2/ 00853 32 Eval uation of netal resinate formati on Sanpl eType of %
met al Reswbatrigsi nat eMetal Resinate (rosin) Binder ”g%&&ﬂ J8%30n2n>95%
conpl ete paint, Mdel Paint B4 Binder fraction fr omou18%% corrp?e e paint,
Conmp. Ex 10 Bi nder fraction fronCul3% conplete paint, Conp. Exit Binder
fraction fgo,r‘r%n>9;3% c?npj ete rpai_nt, Model Paint B4(after storing 1 nonth at
45C) Bi ndér?HFEeE! BRtet PortS ST hpl et e paint, Conp. Ex.10 (after storing 1
nonth at 456—Biwnader fraction franCu20% conplete paint, Conp. Ex.11 (after
storing 1}A®RARM at 45C) ATt pli|&k mayl Regingk pai hts usi ng W1 anps and wat er

condensatifon cycl es Pai nt]™sinate | ol Resinate
(rosin) -

Binder fraction from Zn >95%
complete paint,
Model Paint B4

Binder fraction from Cu ' 16%
complete paint,
] Comp. Ex 10

Binder fraction from Cu 13%
complete paint,
Comp. Ex.11

Binder fraction from in >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 painits using UV lamps and water condensation cydes

Paint 1 3 7 10 14 22 30 40 47
composition | day days [ days days days ' | days days days days
B1 0sc- | o0so 050 0S0 0S0 0S0 050 0S0 050
B2 0s0 0S0 0so 0s0 050 | 0S0 050 0s0 050
B3 0S0 0s0 0s0 0s0 0s0 0s0 0650 050 050
B84 0so 050 0S50 0S0 0S0 - 0S0 0Se 0s0 050
B5 050 050 0S0 050 0s0 0s0 050 0S50 0so
Comp. Ex. 10 | 050 | 551 |5S3 553 553 554 554 554 554
Comp. Ex. 11 050 561 }5s2 552 552 552 582 582 552




1 3 710 14 22 30 40 47 conpositiondaydaysdaysdaysdaysdaysdg¥sd%ysdays

B1 0SO0S00S00S00S00S00S00S00sO B2 0SO0S00S00S00S00S00S00SC0 53> June 2006
830500500500500500500S00SOCOSO 64 0SO0SO0SO0SO0SCOS00SO0S00sO

85050050080 GA2ASOOSC0500500S0 Conp. Ex. 10050SS1553553p&ERpkéhda 54554 Conp.
Ex. 110508S1552552582552552552552 15 June 2006 WO 03/ 027194 PCT/ DKO2/ 00883
33 Pendul um hardness (OFT 100-1-15 pm Paint Gscill ationAverageEval uati on

conpositign Bj 17,19 18 | ) ent. B221, 21, 2121excel | ent
B316, 16, 18‘1 ‘é’)‘(’f:”e’ﬁr‘zﬂr? S%%%FZTQOexceI | ent B535, 35, 3233excel | ent Conmp. Ex.

17, 8, 77Bad—Corp—bEx%7—410,-10-1010Bad Conp—Ex—58,8,.88Bad Conp. EX.
65, 5, 55823“@50 . Ex.|Ordlafos6Bad Asomge Ex. ($82leteeBad |[Conp. Ex. 93, 3, 33Bad
Conp. Ex E@Egg&m%@ Conp.--Ex.{ 115 5 55B3d >15: 104 and <or equal to 15:
< or equaPlto 10: 17,19,18 18 excellent

B2 21,21,21 21 excellent

B3 16,16,16 16 excellent

B4 19,20,21 20 excellent

85 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 33,3 3 Bad

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

Comp. Ex. 11 55,5 5 Bad

>15: excellent '

10< and <or egual 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
| Compex.'1 excellent Fair
Comp ex. 7 exceflent Fair
‘Comp ex. 8 excellent Good
Comp ex. 9 excelfent Fair -
Comp ex, 10 Fair ' Poor
Comp ex. 11 Poor Poor




5 Antifouling and polishing data Static Test Villanova variant excell ent
fair bad Conposition8 weeksl6 weeks 8lexcel | entexcel | ent Cdfpgues2006
lexcellentFair Conp ex. 7excellentFair Conp ex. 8excellent Good Conp ex.
9excel'| enwdaimrzisanp ex. 10Fai rPoor Conp ex. 11Poor Poor pdpmkifsisg006 WO
- 03/027194 34 PCT/ DKO2/ 00883 | nmer si gn time (weeks) Conpositionl01734

- Clexcel | entexcel | ent excel | ent C2exc ﬁl ent excel | ent excel | ent
C3excel | texcellentexcellent Bl ankRoor PoorPoar The above exanples

Tt T/ CT

il lustrafe that the conpésiesioriimofweek® present invention provide
excel | enf campasftionll i ng plaperties. Thespiyfesults are duperior to thoge
obt ai ned omthe Trefe exanpt es. trctest{Tobg yvartant—t1mer si on
time (rm.‘.H‘.s% Corposi-ti ).gr’, %fexce. ent ?ﬁ%!\??\n! |l ent Bl 5?‘!‘13%%; Polish{ng rate

test Compf&éitionPolishi hf*<gient pnd 10000] RFABRL pnd 10006xRi@B31 pnd 10000 NM
B42 pnm 10090 NM B52 pm 18@8EnINM Conp: [EkcetidMo pol i shi|Rgrelent

Blank Poor Poor Poor

The above examples illustrate that the compositions of the present invention provide
excellent antifouling properties. These results are superior to those obtained from the
reference examples.

5 Static test Toba variant

Immersion time
(months)

Composition 9

| b1 excellent
D2 excellent
Blank Poor
Polishing rate test
Composition ' Polishing
B1 2 pm/10000 NM
B2 1 pm/10000 NM
B3 1 pm/10000 NM
B4 o1 2 pm/10000 NM
BS 2 pm/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. BEx. 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.




Conp. Ex. 4No polishing Conp. Ex. 5No polishing Conp. Ex. 6 pol i shi ng
Conmp. Ex. 7No polishing Conp_ Ex_ 8No polishing Conp. Ex. d “quéhi ng
Conmp. EX. 10No polishing Conp. Ex. 11No polishing The results clearly

i ndi cat e t Rpd odrddeegonposi ti ons of the invention have exc ktjrﬁ)%y@%si shi ng
properties, whereas the reference conpositions have insufticrent polishing
properties. 15 June 2006 WO 03/ 0271943PCT/ DKO2/ 00883 35 CLAIMS 1. An
antifouling _paint conmposition conprising a non-aqueous dispersion resin,
said resin CE"dV?ng a core-shell structure which is constituted of (a) a
hydrophilic core conmponent conprising a polyner of ethylenically

unsat ur at ed 1A SHEEEPaINS cqmpgshipn cempigingof nanadadeons disnesion cBmpredidiesiy fr ee
aci d groupshayng aatore-$iel symture 394dinyis wastitedof sai d nononers conprising silyl
ester groups, (b) a shell conponent conprising a polymer of ethylenically
unsat ur at ed{@giydrepisijc comhmmrepment essprisivgra [3Mniey ofindéticaly usatudatB@NOMEr S
conpri si ng§ MoeEnes, %755 by psight of Shidyhono@eisebmBistidNtee a4 gbétpd ah®Stthe havi ng an
aci d val ue mbsti3% bhReifiddgai®moddndQQoMBrsiifathy L6, t he core conponent

1

accounts for at |east 80% of the acid value of the resin, . said paint
CONPOSi t i ON(HY WIshNmBONERE EcthpBing ASIoRymtR 8f &hylerftbiy (iatiPita AONRYs, Wei ght of
the rosin QRseil Ut HIRBODy WAQG3F meoﬁorgggpéﬁpnbgn- ree 8‘15 gll'ogaSt g% of said
rosin being.dn 'F&I]ES formof a netal resinate, "sal mefal 91°€e] Hat o
constituting i § T he range of 1-40% by wet 15 wei ght of the conposition, the

dry weig i etween (i), NAD and (ii)._rosin and netal resinates being
' the P28 gty BEIMER bl /e dige be L0 Rad g R/ rerei Bsse ¢1 on
accor di ng t O EPERRPLOURREF 8F Rast S0Pan{dhe anfshralug o thedesimt | east 50% e.g. at
| east 60% in particular at |east 75% or event at |east 90% of the rosin
is in the fBIREF cqrpeian furber cpmnsising gosin whergin afrihe mosh 90%g bueinkt cftheposi t i on
accor di ng- t8S'AA3F whiugaed, prraeednatiy debbié hends it daasti 25% biesaidmesiabeingmithat e sal t
const i t ut esfoimmoftahpetelapgeatefsail-rB@9 resinagge céhshtdfing ia Witdvadge & 15400 %y way  wet

wei ght 015 twright ohipe sirbpoeition, Ahe THawedH: irit@Wetwidn BRNAD 2A@ N PSH dRMmagcor di ng
to any of tragndusaergin@eGhinje 100MSkSiN161e netal is selected from zinc,
copper, calcium nmagnesium iron and alum nium such as zinc 25 and

cal ci um 5.2 Theardiduliddptint R8mPetitith LQMBRS I dM 126RQLAPRal Yo% 1N 4., Wherein
the metal iisesdf. e £ ot IS O, bl DAL P RLALSGOUPORKE LGLLRG6R! SHehd 1O any of =
the pr eced'rggn lgliﬂhﬁdrmvgaIa%]etalfrgsrirtsatgr conpri'ses Ivbr €s. '

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.
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0-10% by wet we_ught 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:

25 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,
30 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.






