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(54) Title: NON-AQUECUS DISPERSION BASED ANTIFOULING PAINT COMPOSITION
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I (57) Abstract: The present invention provides an antifouling paint composition comprising a non-aqueous dispersion resin having
o 2 core-shell stracture which is constituted of (a) a hydrophitic core component comprising a polymer of ethylenically unsaturated
. oo monomers of which 5-75% by weight comprise free acid groups and £3% by weight comprises silyl ester groups, (b) a shell com-
ponent comprising a polymer of ethylenically unsatorated monomers of which <3% by weight comprises free acid groups or silyl .
ester groups, said resin having an acid value 15-400 mg KOH/g wherein the core componen! accounts for =80% of the acid value of
the resin, said paint composition comprising rosin wherein S90% by weight of the rosin has conjugated, non-aromatic donble bonds,
3 and 225% thereof being metal resinate which constitutes 1-40% by wet weight of the composition, the dry weight ratio between (i)
NAD and (i) rosin and rnetal resinates being 100:15 to 15:100, ' .




5 antifouling properties. BACKGROUND OF THE | NVENTI ON Non- gdeog§
di spersion (NAD) resin based paint conpositions are known i (th, i.a.
fromJP IWO4REZO4A, JP 2000-63709-A, JP 2001-279190- A, pifpk@fas#04268- A and
US 5,374,665. 10 I P 11-43629-A disc*oses NAD pai nt conpositions conprising
a nonobasi c acid conmpound which contains a carboxy group, and an
antifouling agent conprising a netal. Anong the nunerous types of

monobasi ¢ MN-AQuiEB USSPRRSELIBASLD QN%E#&LIP&%T fYN es  describe
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25 compasitions which will result in mechanically more durable coatings as certain mechanical
defects in relation to hardness after application and disintegration when exposed to
weathermg can be identified for the coatings of the known NAD paint compaositions.

JP 2001-279190-A addresses this problem and disctoses NAD paint compositions
compns:ng 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, modlfylng 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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ester groups,

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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said dispersion stabiliser to afford a final non-aqueous dispersion (see
U.S. Pat. el tnd.a85ké S2htifodiganazay Bathe mhalfahlt tdadokiasn, sheL cofBohf/ 1982) ,
- Japanese LgindisQReRyRASRLr ARRYI €84 hRP bNAseal 77, 068/ 1982, No. 270, 972/ 2001,
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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
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-formed by hydrolysis) of the resin (solids content). 30 It is advisable
that the awisdthgnontpquendy dispetdid-typé tsiphecdid 8Qih agidVde oSutiet B-40B0ng N t he
core CoONpoM@Npreftdbly 1sa30b ey Y fth sNEY BG00 Infy kg arr BHRSbAI &6 d val ue, at
| east 80%anky Ghes D) %sind bdiGRSE ng%;mﬁ@pﬁgﬁéﬁa@éth@&amﬁﬁts taéi’éwf the
~total resipy BE Lty BroBre) I RO udGHaRy. BPREbFHeP arfaf B . If the

f t he total

acid valu [ ayofelal=ly r 0
acid 35 %d il 'g?th ve (E)mlgem Jr the %O"Sh'?ﬁara&e ? {2 jﬁ&b‘! r B‘F?feﬁ%‘m ‘:h%rf’li’ "Bonponent
i s above t%'f"esc'sﬁaé‘c? fuggbility gf e \93‘ M3t BSEVRIG A PeBIEDT B 'ea{VBY' as

descri bedMgI5B¢&ORPIRNT (s the ghst FRIDRANCAERPIZING teeacdMeFUERaF SIHP-iths

Fur t hephrofeain agifl velpeisgag alver ofvgydie grovnis cenvpriediote the edd gevabyi ons, a probl em
W t h r espleciolyss).gbk atesio acidaylvg/dee refdrretl heisaciathouat (oey) of Ko eorstrebd toconponent
i s above @Yzlisefi ddfa reoih @lolidCdotitent)] eipresdifiy J totent GDEn M3 G30POEAT 434 of

sPCT/ DKO2/ §0888 pRecirbbrrilfdl, BBorit@itds ah heid Srol9forBbd by WaRfiRis 8ekhk A@ln t he shel |
corrponent(sj)|§,stgg,4ggrgphob| C.

30 Itis 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 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. ' ' :




The dry weight ratio of the core conponent to the shell H’g?nen |n t he
NAD resin is not especially limted, but is nornmally int I"%en%)&of 90/ 10

" to 10/ 90, preferably 80/20 to 25/75, such as 60/40 to 25/75. 5

Fur t her nowa osiot7195 bel i eved that the dry matter of the nempRAWGRYS

di spersion resin normally constitutgs in the range of 2-30% such as

4- 25% preferably 5- 25% such as 5- 20% by vvet wei ght of the paint

- conposi ti o?'? ég ventI for |stﬁer5| nlge he NAD resin that will be a

" bi nder, o) é’aﬁl'sc"°§’8?{)’e9’i?f§md[ 2t the el CORAYIRIY S B¥EEPOBYE pai nts can be
used wthog}ﬁ%p%l Bartlcu:ﬂg restrictions. 10 Exanples of solvents in which
t he conpon RIS A EOMSRE L9 theshellyaParst ) 1 AP 855 8pfer sed ar e
al cohol s sE&PRal¥ et Db nowstaiuitghe ranee padfsLo o 106 arsfaiel’y 8%aP kol |

i sobut anol 23%55@%3)30/@@@5@5 al cohol /wat er i xtures such as et hanol / wat er
m xtures; aliphatic, cycloaliphatic and aromatic hydrocarbons such as

whi t e spPr Rurthegmass, dinie keliseed thaighe drvanatiey bethe namdausaphdisrersial resimt ; ket ones
such as netdmphilyetohstitutkeih dnerange e 203024, sith aet-Ry%, prefebablyys-2%®etsothess Syet hyl

i soanyl ketoyaey wel wagHt @ntheabidotvipoaiich. cycl ohexanone; et her al cohol s such
as 2- but oxyet hanol, propyl ene gl ycol nononethyl ether, ethylene glycol
monoet hyl &ddhesoivedt Ry bisedriing thamekplrediy thatliv by GQinde€ ShdLS obd4a ik saiSerit hyl
acetate, pPihePyk cofsipbdd FrphRex 4R HeRYd vﬁﬁx@&taﬁtn?’paﬂlcmﬂlt dkriggptate and

o 2-et hoxyet hyl acetate; chlorinated hydrocarbons such as methyl ene

chlorideg EQkHRS b RIRRE RARRGAME cbhbdnBh LPGE RMAbSRRE caRishsitit? afdl kMU &S
~thereof. L&%ﬁsﬂérsécpérxﬁf&&&:ﬂu& 5&%%?.530; %H'iaﬂgl &%ﬁén%F?JoB%pa&oY %%ta%&' vents and

~tnclude all] C

Fnvent o, Sehafang Brigitohin, ofihay o S v el e il batel PBBEE v ont

and/ or an adlpf“"g 'cﬁ"F'Ba R ﬁF&EgFE’BWHEBY%%CﬁfW“%‘?UCE ge e %‘tv@’ﬁl"h?’i"f”? ‘he maj or
anount . 25t°'38"9c' PEE aé’l"l"ﬁﬂﬁ'f'? g kalonesyEh es MetrIcEas ssane arefest s i ncl ude,
for exahpl eethyissbytaketonesethyldsoamel ketpnhepacaivees algohet brartheyclohexen@et ane,

n- decane, sthateiemdamich ay2hatlogyetiraeol, pebiisre-gheyichohexetybetaard etbyleheohept ane.
Commer ci al ghpbothiebsyl dilkdr letiy! eftar areXatp ldRiycdl) 8esra budblisletiyl atate, \BRHH nNapht ha
~and shel | zab@te] MelHBRRFICERS nbiitPaakte GREMetRky iR bictRBAMRRES- 3.

napht ha n car e n b xon
Chor cal, e Do R o eae .‘%ﬁ%ﬁﬁa@ AT 0L

R
(manuf act ur eél‘re[:?t Tdeni t su Petrochenical ltd.); and pengazol e an-45 and

pengazol e L;‘)’sgflups(? Jgﬁt;g%teai(r\it Hﬁ%ﬁ n%grolé@rgon typef O(flveC% e)nci ég/c;ljude a?ph’a (#c, &e%’y { ormat i ¢

solvents in arin.

Commor ¢ al P & Y‘?’i‘% Tiihe ¢ Pfeé‘?"té'}é’ﬁ%‘%“ it PG SrpRioY AN BNYESSO 150 35
( manuf act JW@E?CW*B‘%W CHSRPR alicvels hydrocarbpnaplxenty o UGB ASPIRTE iYEE by Mar uzen
Ol Co., mMieranounthese hydrocarbon type sol vents nmay be used al one or in

~conbination as a mxture of two or nore of them 15 June 2006 WD 03/027194
" PCT/ DKO%-CI (8 8de giphatic and alicyclic hydrocarbon solvents include, for example, n-hexane, iso-

T _ hexane, n-heptane, n-octane, iso-octane, n-decane, n-dodecane, cyclohexane, methyl-
’ o cyclohexane and cycloheptane. Commercial products include, for example, mineral spirit
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.




" The pai nt conposition of the invention further conprises r gi n V\Qerei n at
the nost at the nopst 90% by wei ght of the rosin has conj ug t] 006

..non-aronati c double bonds. It is believed that the content of rosin having

" conj ugat@glesgong aromati ¢ doubl e bonds" wi |l have a cegfdkirécgact on the
“‘overall mechanical properties of the paint conposition. Thus, 5 it is
believed that at the nost 90% by vveieght of the rosin should have conjugated
~-non- aronatic _double bonds. Wthout being bound to any specific theory,
‘even | oweMeRittEnmBosition of thednveprionfrdher somprisgs V%i“dﬁ?fe'%ﬁéﬁe HESTA e nost
40% by weimghtt 90%Py whghtrohYierosimbas cativaatedgenasimetihgoeicknmdeigat ed,
non--aromat i ¢ doubl e bonds as such types of rosin are believed to provide
“better nedtiapeiiewdd thatdpeeantens of regn Fening "epningatess pen-aromsligdeuble bopds"tik | i ke i s
i nt ended haverapdedrintimpagtion thesiverall wedwnicdpirepedfes ofthadest BmpGsiti@y. Thys,F, FF, G
“H, 1, 35 Kis teliebdd thht atVhemdod¥ Wt ag waiahi afebk kyintshauld\GaMY cBif0éhtediticrndar d) ;
Vi rgin rosiohatidddubie 1add) with@ltlbeig Bbihdte Shispebific WROE, EdBildWer katbntoi | rosin;
~or "~ col oph@ny RE nfol RBNY WL, SLBE af RS moQSdoR, bERLIDAL SaneRdin g | 1 ke are

| g: ;Sgolmg Ieg Iﬁtg goul;s'h g\!reu ﬁjg?#g%%gi-gmtr%%g%om!e 65‘?191,- £§ gﬂh 'E\R)%LQmeiR apearti cul ar
5 dehydrogeﬁ%‘te‘f'eo Pﬁ&%ﬂ%&%ﬁ%'?%“—ﬁ?'&ia BPRHBFY i onat i on/ di smut ation; etc., that

wi | | t h t _of i t o - tic doubl d At | t
D596 of 0a st 15 roRHeRr At i el TRrE dun PR RELSIREL ot by at
‘| east 40P Bs Bt FEaidb Lty L &1 &b Wal, W4 43s 6050 tYihp AFPTY CaPAr at 1 east
75% or etterdardl virgmsing bydgosisy valtewedip eosing NE weerkosing Baiofh resfie of or m of a

et al  r estaeheny @Golbblwniuns Fhelterrps wisinresiatest and sl liketaag@suistepdabiost i t ut es i n

- conpounds i iRdy ¢Be2Farr 1had 2oyt Ui grel

1( he r angeineiidelsuft@fie types df-rddfified 0dsin, In dabiquiae otpori2riddfm; idedyedeior; 5- 10% by
wet  weiighfergbrobbtis® iRPSIehatRdn/disptopb@iokdtRWisriedtion O8N thak Wil rbdire teei di €
groups ( egGourkt 8f BRNMheE ndLdmBfiCsRSk thrasabl € to form salts, e.g., with
metal oxides. Thus, ‘netal resinates can either be obtained conrercially or
may be prgpaiedsqldr Odid tRinThdlidbe Withdrohi@r 1{aed rRRRL pefiRsh, LiRALS. The
metal resppat sgﬁn,géar{]@a)ét ?do%%.%.eatﬁe*a& e;o@/:?% garﬁéu;aﬁl aL%Q&Hs%‘ oPEIMEGNesRS! N

c a DALt wever ,

conponent g n [ netal constituents of a baint. Inthrs instance it
> ¢ 1 PR PN BETREER e.g. netal oxides and the

i's importan 0 ensu r eac
rosin has, proceeded to the desired |evel . Determ natigp,of .caontent of
Coni uodl ot AT nahele ﬁsaﬁ?geef?'ﬁ%vn%?gSf&aﬁSF RS rahrat e o BT et o type
EEBL A e eEte T oscopy (UV) 30

techni ques or infrared s_ggfct ro_sg:or?ggl él R) g%r'geferabl Fourier transformation
| R) t echnitdUigown JRat resily WP R HEOUPE fS B ElerY ic@gidisheupRids ale to femg . as
descri beds3th N ¥ith Dete eddesSthyppnetal rpginatescay eitigygtobtained coramardaty oCont r ol
(Tal | oi | may bspmparadipfate yixngi vith)the pthgerd8@onsiihgniaSTivd mBleieginates on D

© 1358- 8@5 inay blhebpthesesolt of® rdagich betveen vainu@ipsngntedrarmodrblycockeents ofed as
- -descri bedpdift. bheevex anplsestHes kisimpodint ThensiRttAbt resctbe bursech &5 @epart of the
soymetal reshhik@nd thelr¥dh RR!JrdedicddRS Ble 26}AGLRA from zinc, copper, calcium

- ‘magnesium iron and aluminium nost suitably from zinc, copper, and

cal cium  giehniRstioR lofthe *bHert BF &dnilifhtel  ndnSorBh SR&ILbY bBR)si(SMas dcldaingmet al
resi nat es b 2kl Gy ¥ SmpRitialy HisY B JelroAhANL ARG Utiavioter spellbscoP@WO 03/ 027194
: 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 '
-caldium, such as zinc and calcium. It is presently believed that metal resinates of zinc are
particulaﬂy advantageous. '




.PCT/ DK0O2/ 00883 7 The rati o between the non-aqueous di spersi gg re%mrg and the
content of rosin and netal resinate preferably fulfils thé ng

c criteria, nanmely that the weight ratio between on the one hand dry rratter
of NAD aRgy @flsbfse ot her hand rosin and netal resinat eSPE*fmkﬂz&o'ﬁﬁs range of
100: 15 to 15:100 such as in the range of 100:25 to 25: é e paint
conposition may also conprise one or” nore antifouling agents as is
customary wthin the field. Exanples of antifouling agents are:
net al | o- di'Phrasiedrugamthedog@areoss dispirgprifenieEny tgicomeo i rasimadayetsine,
et hyl ene- in¢sinath rrfiecblyrfyflrshepldwing criseriay hamely tiab (hd ivislghoratio between on
car banmat o}aargdiaed dry raatckr oloMALE @dosh the biveehant ié&seand metal resinates is in the
bi s( 1- hy drangy o {do-f) 5 @yis: tionGch dshh aaaAgdRrIpe-Co PRS- 100c0pper acryl ate;
bi s(1- hydroxy-2(1H)-pyridi net hionato-0, S)-zinc; 10
pheny! (i SRy paictydoppbiitfomihdy MHoGBmBFitcdfhve ofRoAd arfBifRficlRents UE R @Stomanper ,
copper ”Emthhé e EX§IH$IQS FEnGOPIGT agBhs KR nldIoYRRicTRLAr6LdPs Such as
cuprous Oﬁs t%lal locf}@) mgH)EﬂHc etﬂ?!le &%Qarl;aﬁ't\éggzuﬁthg%ggng bid(dithigP’ OUS
oxi de -and c pric f LS

under st ood
that in t RECHPEQugiogsse by mﬂ&%ﬁ%a%smes" HPR SRy e ey e
"anti f oul F &g@ﬁ?g"f;p‘# (FRPREN 2iPtes PS(ic By sy A PHIRYEdiPfPIge3a et e " hasi ¢
copper 18apbrivrbieryrigy)-Bisppdrdidilprrernetal bigsides sneh receppey saneer meld! dopper
~ sul phi de; strbtascorppehickel aiidys.ogetal oxiteapunhad sumrousioxils (Cu,0) and cupric oxide
3a, 4, 7, 7TaftE) (akydhaigR e(of tupraislogkio amd bypriy okitkk ®hy hddeipgdientcHaeacl, 3( 2H) -
di one, pyedriicagi ishingberyd BRE MNBe present context such agents are only considered as

1- (2,4, 6- tJn'tlﬁJﬂlhﬁH SRREAY nkrat EnR X6 s&ugrots d\'icﬁ%atezba%uéoﬁjer carbonate,

t etrac HFOE&) KJ&Pthh\é' I%H qné(tggor ¥r$rgll Eper sul hlde hetero hc nitrogen
h h
éUIm:EJI Iynte 319 ounctls such as i"' ?r}ﬂa tecﬂ{ra yg%cﬂ ﬁ rfcRByorrgeF;? |8g l% us(?Hu%oig 5232% 20

t hi azol yl Bﬁﬁi’yﬁé ?Fégiﬁ’f’%"y Era'S'e'd%y 911"8r Bd‘f’rﬁph(%‘f’ H-gyF G A2 2338 one,
4, 5-di chl r@dﬁoracﬂrwethvyeﬁﬂ)\f')r%’aﬁfﬁ?»azzfs'leﬂwléhm 1 tziﬁeﬁw@w%%f@rqpmt 3-one, and
2-(thi ocyama\?tsnﬁeﬁﬁylamﬂw)'oil@eudz@tatwm aztetoeychwtéfar demoyralsisvesassaith as
N- (1, 32bi shidryishiosnyimidapylé,)4, 2 d5hidiood-0-~odtyl-frishetzaablineld-niyd, }:5-dichloro-2-octyl-
N, N - bi s( bypain-asoymbing ),uitezisotikekol-§-dnd,-Aib ChiiospaidesmbiyithioNoehzaet hyl ur ea,
N, N- di metdyebienhies eaRanyds4i@das N, 8 8E (R brokiFhalR)-85-fokb Do d =GRt dS |
sul fonic gGi @%( HFj)x e MJ me‘(a%caf&ﬁ)r GIyRR NZaiefipihieb CANOT OPheny
mal ei m de !c ||op %i}f
Vi

sul f ony ) digrit UQI’ ol q%t 1 l+? 1r OXHIIC aC|d sulfomc acids and of

2, 2-di ﬁ|'? eimi E, 1,1-dic IoroeN- (&hmethylammo)-

N (f1 uor o%H eﬂw*bFé'H@P Wf-‘&? 'P Ha{P"ftPﬁfﬁé‘"feRP’T\p%llzr?ef' RiPmend-oiHenyl - N (f

uor odi chl &PeRRFFE thf Yméﬁml?fQW%‘th'ahﬂ‘tW'mﬂh9'4"{)‘{""??@##1'&rﬁhéevl NMalts or

est ers of (uerdisspimethyliipldsuifamth, st metiGiol doar@dgrseits/enydsienxyf) - et hanol
phenyl car eyl aid sidhds 23Q3-thiddecyrbpyNyl@dy hythamo biydngicyrebdyte Jaad ey um

- pr opi onat @dePN-MRSHEP6IN oRFetElBRMHORRET GbEIVH AT NM%es 8l ss0c0di net hyl ami ne;
g u t5)St h;[ gm?éiy%%tl%ﬂ anﬁﬁ@a@&oﬁh}d‘rﬁfthﬂiﬂmﬁi@b&k&@&Wemshé"%ﬁ as di(2- | ocyanat e:
substi t ut ﬁim ] etxyg'J'%utrc]t E%y ;LE’ ‘;'{%zmd’ a i" ﬁmfﬁ%ﬁﬁghzened&%arﬁom trile,
1, 1- di chl o ﬂg‘?é’ A AAN 3 te 'faf: 3P &N Icﬁﬁi &sul f enami
de, and 13 M&B Ao §h LI"f(S’F\ INE Hﬂ'Wﬁ"Y’HEH?é?F@‘f“PBT%SW}
phosphéf'n iﬁﬁ'fOHamef@élPﬁUH@y!) E’cha'sbe“ﬁﬁ?fle ketaikyliphespheidet Yelogsanisiep Béhiaim

chl ori de; trignrhviiviétredeeyb phogphonipeschinridh; asnidine ded@bydsgudmasdi-ne hydr ochl ori de;
di sul f i dedndscydduasiginb hgdrodhlanies;duflieo oah bapeytijnethyBhibdartdenoyt)-disulfide,

tet ramet hgtrbiktay@iurdinsdidulfideleind amghurdsXhdres t hereof .

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




Presently, it is preferred that the antifouling agent is an agent that does
not conprise tin. 40 The total anobunt of the antifouling adénpues3006

present, is t)/pl cally in the range of 0-80% such as 2-75% by wet vvei ght
of the paWﬁt“3 ¥E1Y. 5-75% such as 5-70% by wet weight PEfivDKONess§sai Nt .
Dependi ng upon the type and specificgactivity of the antifouling agent, the
total 15 June 2006 WD 03/027194 PCT/ DKO2/ 00883 anmpunt of the antifouling

agent may amRufk: oftl%n%fo@@r@ﬁentlrﬂaﬁgfhiééﬂﬁi%\‘}ﬁicgﬁécyﬁ Jepﬁ-e.gﬁadfm Thi s being
sai d and duge FRisbBRg Qg A8RSLE g’ét’lQrF\P& tu?rg ;)%( Hzggbthfig)?a}t (?t al ~amount
o ol GoRiLlal Lo LUl ey SRR SR T by et
is gt Ieaé“t% H% By é‘dﬁﬁpfﬁ?@?b '5)0"%‘?5&'?? dignent. the GaO captgl inpt st 280y wet

Wﬁl ght . 5Tt‘f"€t Y"ﬁ?'%ﬂ Suchga it the rongp 9f ?ﬂ'é%{glb& W&h‘t’?‘ﬁ'ﬁulhl ngf agﬁnt is pref ﬁr ably in
t he range .1-10% e.g. 0.5-8% wet weight of the paint. The ratio
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35 At present, especial!y preferred are mineral fibres such as minerai-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.

o 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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addl tives are nclgtl essential constituting conponents.
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-
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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, opticnally 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:
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30 than 1 pm 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.




Prior to the application of a paint of the invention to a marine structure,
the marine 25 structure may first be coated with a pnrrer-%@%‘i‘@r%%lch may
conprise several layers and may be any of the conventional primer systens
used in CYRAEEXIYN with application of paint conpositiRCTOKRIEF i ne
structures. Thus, the prinmer system,gay include an anti- corrosive priner
optionally follomed by a layer of an adhesion-pronoting prinmer. In a

pref er' ed SRRAdb B Hereit, e RblARESRY ﬂbgtfﬁga {r® o QBT %91@ pb%vatng a pol i shing

rate of | t‘?le |§ F'I%Her?}bhpmf oFuthng the rrigsm F°6?Pé’8' r} aﬁtg?fy %);;re r f Iof a

non- Self pﬁ)oulc?hav%%pp m of gt le 000 calyni (

exanpl e, B Nat | 8rf 'i?f AheEH oXp Per 481080 HavHcalgriles (H r%)qw val ent of
from 160 tEEYY Wetﬂ’?“?hf"? "Bt Rghaesk of bk Wmels particulain e eygseof 1a3Car boxyl i ¢
aci d' t ye FBrPeAAC.8E0 Nautishlyiies ¢8,%39d®)); a conbi nation of a polyol resin with
a pol yi socyanate type curing agent, or a coating material containing a
vinyl 35 é%?'@rpaﬂ@ylanemmﬂ"uﬁyathammsgu 1rp@hmre\rldas@$|antnfoulmuIpemt| ke, as a

bi nder, amempasition eequprisend; further containing a thernoplastic resin (such
as chlorinated rubber, an acrylic resin or a vinyl chloride resin), a

Curi ng acesoey it wet, weight uktthe porepsition wodrp inGitRNbf, then@Bhduesusiippis@AeENnt , an

ext ender pispprent, a solvent, a trial koxysilane conpound, a plasticizer, an
addi tive ﬁaﬂ@cfbyﬁ&vibl‘bhaﬂﬁﬂhﬁé&%ﬁﬁoﬁgﬁﬂgm @hd fhet¥i F‘e%inQdet ation preventive

agent 0 o erial, as a typical
egarrpl)e gégﬁg‘N& %/\thef%ﬂépos; O%?@?@B%%%B 13 As rrentl)c/)ﬁed her ei n,

the coati tCording to the present invention is

pr ef er abl 6{)}9 ‘@I/‘f by '6”?5 hegerar "stt‘ﬁ%o 9'???“*55%%51‘%9? B'FFPT‘%?E{VG%I ly the
“coatin % <f &Lﬂyd"%é{(‘ié’h'éo B? FAPRORIO eftdey BRattat of ffurther bindesirepeenen; 800 Naut i cal
mles % 81598 ket wpightf of tbionppsionpdbispistricng rate is in the range of 1-50
pm in particular in the range of 1-30 5 pmper 10,000 Nautical mles

(18, 520 kimanothgr paticulzn embedimant, teipoztentsmtentibpropiesardntifonNrgrdairon pr ovi des
an ant i f owmpogjtigesoniprisiogenposi ti on conpri sing: 2-30% by wet wei ght of the
conposition of dry matter of the non-aqueous dispersion resin, 10 1-15070
by wet wed4-@bfte byfwet Iveigbosfpios cdimpositiaf of 1deys mbttend tiietonlaqu&sik ARp&sion 2- 75% by wet
wei ght ofretihe conposition of antifouling agents, 0-50% by wet weight of

. the CO?@%gij’/o?ﬂv@i :uvféighm;:@ aégo@éwogfﬁn&/&aéﬂgfes.ﬁ’ét%the Cﬁtﬁpof' E'hon of
pignments, s 4 ob?'ln%t %ﬁtsof ALV S ntifoinh ALy Wet weight o €

-conposi t'd’E‘sch we¥w ﬁgpogthemmpg?m%oqug % r 8orrp’onents and 15 10-60% by

wet weig b fts. I n_anot her qpartl cul ar
enbodi nen ﬁ’ePV S TERP 1t BFATPRSHLN ¢ \AigTeants fllehdveoRNG a9gitives nt

conposi ti% 1~P eawrer weigh: of ShexmmppsitiaRef doyrnaliter of furthebipdsmeersiareats, afd dr y

mat t er20f10r408e Ronetwrid ot thdicgpeesdiopnf sahestsn, 20 2- 13% by wet weight of the

conposition of rosin and netal resinate,
In still another particular embodiment, the present invention provides an antifouling paint

i’..‘.';.f."_.‘) : composition cormprising:

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 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.




5-75% by wet weight of the conposition of antifouling agents, 0-25% by wet
wei ght of the conposition of fibres, 0.1-30% by wet wei ght 19fuied06

conposi t iy9g ¢9h-ggments, fillers, dyes and additives, 0-10% by wet weight
of the corrpos???dgn of dry matter of further binder conp&A@KIE08%Hy 25

10- 40% by wet wei ght of the conpositihon of solvents. In still another
particul ar enbodi ment, the present invention provides an antifouling paint
conposi t | 8plisBBamaiesienty: 5- 20% by wet wei ght of the conposition of dry

matter of z ous dispersign resin, 30 2.5-10% by wet -wei ght of
the comogﬁ%ﬁfﬁ@?&%pn",%{ﬂaiﬁét%m.? QB A g raturescosgsRopdnit kel §ht  of t he
conposi ti gh 0 ant o 7 dgmelgedts™ BirshoreErd wiki40we] ¢fih easxytEvet onposi ti on
of fibres' YPRAYOVMR LR2R0 qxdiegivel OtaringPatryShiAfteods lfurpitgnenelss il lers,
dyes and SRS W& i (AT 96 dgormmmerciabiinth briobr (HempargRoIE28005x Henpdry Nat t er
of furt helMatienRiints 8iSinportiet bs air aprdyin@ kD mABi%r 24 Welirs WBArGHA tRf  t he
corrpogi ti mbogfngjbmggmg;alpem&?ﬁgmyﬁﬁﬁmﬁdf é%ﬁ@tirﬁw\g%bsﬁ%ﬁ %; ied out in
accor dancermftappioRinatdy | M Per' St tedrHatht! BEr- \ " I
PCT/ DKO2/ 8088 e Bsk bisd&tqﬂin%aiﬁho £S hé\os teﬁi's @Iﬁrecf for gﬁ@e?%%f ; pll_?enael (13.5 x
7 D) 10 b B SO Sy A SRR Lt Do by e T AP crum v ¢
di anet ergﬁ%aare@ .S i Fg PeC0at ed oni R Mo Thripdie! tisknsstefPheRainysystem i rpadur
Primer 1 ex uﬂeﬂﬁg SRF MR %ai nt s A'S). After 24 hours, the panel is 5
coat ed w.th m T) of a commercial vinyl prinmer (Henpanyl Tar 16280 ex
Henpel ' s 11“ t?‘”’?ﬁ%“%&%‘i"?&? &je coppPi Séfa‘awfaiw@fjﬁaéywmf 10 fnediametar andm 24
hours dryT WERIFASER wates ik atsakinity d thesernetas AHSR @ity per thdweardes bn pai Nt i s
appl i ed BYSaps empemjera gl i 18Wat o dest site in the Riffowfof wippooxy naGaty inl00 pm per
. coat (%otnafthteegternipaintwibifris sif@edpr)ongiRaROAL 1R gsdeRise Mébdtie, EDEWBESR I WO coat's
ol o s i et o 5
] 3 |
pai nt system irs measur ed usi né %rﬁld%&%@ql\ﬁfg%@%ﬁg?t{cgs_"eﬁ'anel is fixed
ont o t he TEOMN@KesW EAGBIIwiR frbhid b i&abnsdil g]tlgi)ef 13581%&#%336%@3 i and s

~rotat ed id&p&%@n Wahsde b‘é*o‘i’@th@ 3%66(! I‘W‘It %S;D%H_Stf'?r%gf;&%g"ﬁgmtné% Petg?%net?ié %lﬂiﬁ Egr har bour

t housaggd tenperat ure / ( ) |

of Vi ?Paa@gggh ga\é%?g?ﬁgﬁvgg)'f?%ﬂ?{‘-déﬁgf"@}'iﬁ"cgb"é? medredin the istigluat ed at

| ongi t udé At § RRISANY GRiRbrxpiessed as ghenpalighing measuremtdy um phet0,0@or r 0s. Y
Prot ., vl xi X(2), 1988, pp. 91-96). The rotor is rotated at a peripheral
speed of 22 knots for a relative distance of at |east 40000 Nautical mles.
The t hi cEiIReSBokFegtontrol l ed with periodic inspections using the | SOSCOPE
MP-30. An initial inspection is nmade before the 30000 NM The polishing is
the di f feeghsgogiwagn the film 20 thickness neasured at a given

i nspection and the filmthickness neasured in the initial

25 Acrylic panels (155x100x5 mm) are first coated with 80 pm (dry film thickness, DFT) of a
c?mmercial vinyl tar primer (Hempanyl 16280, from Hempel “s Marine Paints) applied by
QI 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 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 paint fitm. '




i nspection. The polishing rate is expressed as the polishi ng rreabi)gred in pm
per 10,000 Nm Blister Box Test Preparation of panels 25 A F‘}qei ?)anel S

(1 S5x100xS are first coated with 80 pm (dry filmthickness, OFT) of a
COMMET Ci a\"o%w‘t ar prinmer (Hermpanyl 16280, from HenpdiCRxoMMSEhe Paints)
applied by air spraying. After 12-36 hours of drying in the |aboratory at
roomtenperature, paint conpositions (nodel paints or commercial paints)
are appl i gte pyntbere dSbasted @lerp WRBR RF filnf b ANCRscibBEbAGRE! s are dried for
4-5 days in the | aboratory at roomtenperature before 30 testing. Testing
Test pane!Eseraweeu 1) Tpeidt_tsidﬂe avalidataaliandsfeondens ',&rbf_'g@,%gg ar_(dQﬁJ dggrr&_m

Q Panel )  ofvakm@ReR&AbARWIANEe B5i¥aiRbd sl RIR: in sts%kaoﬂé’z%b AgaG 1 bed In

standard met hod ASTM D1735-92. Testing water resistance’ of coatihgs using

wat er f ogeanRabRbitfe dbpad 6ratRing ROGSIENS bEIR L AGES nelgged chanber
where cxchgpapf wat er&:{‘}og (_io lF\lgur s)s_%ﬁr ytl %é)gm?igrﬁ‘g‘gr(g %?"e"%a%‘lpﬁ}?'ed. The
tenperature in the chanber is maintained at 60C. During the water fog

cycl e wat s into the filmwhile during the drying cycle water
"escapes” §%r}sg~r?nﬂféﬁ£e&%§i ot o g g 05104 1 P Dos, 00683
The pai ntg,pre evaluated every week fqor filmdefects as described bel ow.
Every vvee&sgt‘g‘%npeai nts are evaluated with respect to the degree of cracking
~and the gg fee of flaki ng in accordarice with the gui delines set forth in
| SO st an d 4628, parts 4 and 5. Evalfuation of the degree of cracking is
based &% ¥¢@hel ow ranking (1 SO standdrd 4628, 5 part 4): Density of
cr acki ng Mesier ngengal ue None 0 Less than few 1 Few 2 10 Medium 3 Medi um -
- :dense 4 MWemse 5 Size of cracks Rankigg Value Not visible under x 10
~magnification 0 15 Only visible under magnification up to x 10 1 Just
vi si bl e Wizehofaacksal corrected vision 2 C gaking wiugi bl € wi th nor nmal
corrected vision 3 Large cracks generally up to 1 mmw de 4
' Not visible under x 10 magnification
15 Only visible under magnification up to x 10
Just visible with normal corrected vision
Clearly visible with normal corrected vision
Large cracks generally up to 1 mm wide

Very large cracks generally more than @ mm wide

L% I VS I N T " S -

20 Evaluation of the degree of flaking is based on the below ranking (ISO standard 4628, part
5):

Flaked area (%) Ranking Value

6

0.1
-25 0.3

1

3

15

Ul s W N =D

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

N h W= O




Very large cracks generally nore than 1 mmw de 5 20 Eval uati on of the
degree of flaking is based on the bel ow ranking (1SO standé?&ml?a@é)? part
5): Flaked area (%9 Ranking Value 0 0 0.11250.32 13 34 155 Size
of fl aki MO eRFYgest di nensi on) Ranki ng Val ue 30 Not vi sitbgoivesker 10 x
~magnification 0 Up tol mnml Up tq.3 nm2 Up to 10 nm 3 Upto30nm 4 35
Larger than 30 nm5 15 June 2006 WO 83/ 027194 PCT/ DKO2/ 00883 16 Rotor Test
The test papehstand novenent of the test panels were perfornmed as for the
Pol i shing Rate Test - Isoscope test variant (see above). Every two nonths
(for one yeaicst ppaelebrd aioeerghmit etitht dest panensiwend pafamed eyl thaeidhing Rite S
respect t desthdsdienpe eest obrik akiabgrepnd t he degree of flaking in accordance
with the guidelines set forth in | SO standard 4628, parts 4 and 5 as

descri bed Eedrowe monteo(foresicivesr) pineidert BRed3ol 83 BinuBDand eSdiuatdddligr Jet Test
Acryl i c spaespécs td th dégrddotcrack@mland it debfes lof SRMgOH aloldindviihd dry film
thi ckness quilbinds & o 1t S5 ABRERE e, Mt adi adPles e GEETRAMKLAG2E0, f1om

Henpel ' s Wak kiR&iRal f,Spes@PP! 1 €d by alr spraying. ter ours of
drying in the | aboratory at roomtenperature, paint conpositions (nodel

paints or real paints) are applied by air spraying in a single coat in a
dry film ¥alecdesdesd (DFf) of approximately 100 pm The panels are dried for
1- 3 days j r r t rature before testjing. 15 Phase 1
L B e
~ per minot &) Pl acedrt ns PR MeORAN, 46280 rom HempdleyMprieZielts) papliehby nozzl e
orifice of PR ALY iR HPuEHtdrHimbin e/ akasporyattream tamngrasiresisinte of 4 atm
- ion top of CHApEsigRE 4pgded paits oT el paiptskarpapried pe bl sepyiay indd dinglp@aning nount ed
“on the roidfipm dckmass GPFTA opanprodmatkly 008 pecTiendacke was §HelioraeTaayd in thee 20
agei ng perbaaoiyst Boweekperature 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.




Phase 2 - Paint Recoating: Paints aged in phase 1 after drying at room .
tenperature for 24 hours are recreated with a new layer o X ¥ 200e pai nt
conposi ti WREKEM i's applied by air spraying in a singl@maadbods a dry
filmthickness (DFT) of approxinmately 100 gm The panels are dried for 1-3
days in 25 the laboratory at room tenperature before a new ageing period
is initi awﬁt cycles and one recoating cycle are perforned.
Final Phase: After the Tast ageing phase the paint is dried at 450C during
24 hour s stsic $&50 VRGN ANsin ﬁg,%uat ed as descri bed below. 30 The paints are
eval uated with respect to t egree of blistering, the degree of cracking

and the degeaficatst hhaki car t s set forth in
| SO st anda{aq&ﬂ tio iy i@crﬁﬁ F )&g& 1 ?i‘e%“@ﬁ%éﬂgﬁﬂ'm"ea‘ﬂﬁs e A8t i on wi th
the Bli tfgzsg%_gmg}g ST G 8 Pé‘ 97 eaniTl vawe pemrskeppaubss
Ant i fou tn‘g g{ozqi ? f"é’ %G B AR Apipd by insaraxing Atergapoirwimdrvmer yl i ¢ t est
panel Serlchoratetyay ream smpersitete thesteftamint ist awpliedadittesfoon of t he
coat i ng, ?‘le"f P#s EYPEBa‘t"éEFOWWW f80 gomsik®Fwith afirewlionsranchal Ond dout intaar  pri mer
( Her npanyPFTsf 28109 naxAfide ap iastsy 2MauisneyiRptHattsst paRls RPKEE6h PYacRihd SPT ayi ng.
After a rirmersedindeeymater. time of 24 hours in the |aborat ory at room
tenperature the test paint is applied with a four sided "Bar" type
appl i Cﬁ;qg,ang%gg,a;’pur gap sizes with a filmw dth of 80 nm one coat in a
DFIF of 90-1 m After at |least 72 hours drying the test panels are fixed
10 Vil anova variant Vilanova in |la

on a rac n_sea \wat

GeltrO i @ﬁo%g?mc;':gahfer%&r?ﬁgews‘:’?'ﬂ?qfh\sEes*ts‘?s{*‘e@f‘%m’?'ﬁ@%ﬁﬁ& s are i mersed
in seawal€r vﬁ Hh & 1"ItY1f"ct§7"-‘|"?P9f*Wé3?“§ﬁg@rt%mer3m&d;mrahsavmge tdrpesand at an
average Pelpti®ature of 17-180C . Singapore variant 15 In this test site,
the panels are imMersed in seawater with salinity in the range of 29-31
parts pesinbdpREsapshiat a tenperature in the range of 29-310C. Every 4-8
weeks, inspection of the panels are nmade and the antl fouling performance is

-eval uased tm@@sﬂﬁéi'fiﬂgadn@ls B FrrhOSd M RS Bty i LG, fonge Ressiption ov © EXCE

Only slipResGelnbNbnd at a temperature in the range of 20-310C.

Every 4-8 weeks, inspection 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

Preparétion of panel

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

coating, is first coated with 80 micron {DFT Jofa commercial vinyl tar primer (Hempanyl
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 iminersed in seawater.




GOOD L Algae + Animals < 10% R FAM R10% < (Al gae + Animals) < 25% Poo
Al gae + Animals > 25% POOR 20 Static test Toba Preparation lgﬂ%ﬁwﬁ An
acrylic t@gfosaed (10 x 45 CMR), sandbl asted on one side to facilitate
adhesi on of the coating, is first coated with 80 m cr ofCTVPEISH: 7
commercial vinyl tar prinmer (Henpany}8 25 16280 ex Henpel's Marine Paints
Al'S) applied by air spraying. After a mnimumd | rying time of 24 hours
in the |aboratory at roomtenperature the test paint is applied by air
spraying to a DI FT of 90-100 microns. After dried 72 hours, at |east, the
test panel’8PAYE®@Nf | xed on a rack and i mersed in seawater. 15 June 2006 WO
03/ 027194 18 Toba vari ant PCT/ DKO2/ 00883 Toba is |ocated in Japan on the
coast of {Pknifaedted o JGowreom the codshofshd R dfic Dckeen. It thigiegtaire tre panels ariemmer sed i n
seawat er . 'Mmpisshimsepwaterof t he panel s was nmade and the antifouling
performance is evaluated according to the scale above. Antifouling
property spectioRef the porsls veastmade FidapabiairbWing petbrmAReEtiaRRddcaI¥Ay s as for
t he "Pol i $hibegatadmveest”. Eval uation according to the scal e above.
Artificial aging of paints using UV | anps and water condensation cycles. An
~alumniumtest panel is first coated with 40pm of an epoxy prinmer (Henpadur
Primer 15550 ex Henpel's Marine Paints A/S). After 24 hours, the panél is

_coat ed Wi»&rnif%ginﬂ ro15 éDFtT) of a commercial vinyl priner (Henpanyl Tar 16280
ex Henpel Al'S) applied by air spraying. After a m nimum of

24 hours ;ggtgripag’_ itn the | aboratory at room tenperature, 100 pm of OFT of
the test pai nt e applied by air spray. The panel is dried for at least 1
roomtenperature before testing. The test panel

week iy the I%borator at | .
coated W tHY¥ "taBQt"s%e&F?ﬂ‘“Yeé"%ﬁ% bthen Pelishingrpde testls described in the
st andard &g;ITM B3 20 wth the follow ng conditions:

uation 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.




UW-B l[anps (peak em ssion at 313 nm Cycles: * 4 hours of g}/ ez%ggure at
60C * 4 hours of condensati on exposure at 50 C 25 The pai nt al uat ed
after d@é gmcljays 1 week and then every week for filmdefects as
descri bed” B&&{*The paints are evaluated with respect RGRHRO$EYr ee of
cracking and the degree of flaking 1@n accordance with the guidelines set
forth in |1 SO standard 4628, parts 4 and 5 as described above for the

Bl i ster Bdiardhess . 15 June 2006 WD 03/027194 PCT/ DKO2/ 00883 19 Hardness
Pendul um Har dness The type of pendulumused in this test is the Konig
pendul um FmbiigeSaingssi on of this pendul um can be reached in the standard
| SO 1522. 5 The paint is applied on a snooth gl ass panel by doctor bl ade
appl i cat oiTh¢ BiE ofl @D bluPsed inThie tat BahOKodidsenpaina! Bhel des@pisPH gt el y 100 mm
X 100 MM esultm cahlt@ rpaRed H td Sanduk@RRELEY th a suitable solvent to renpve
any dirtiness of the surface before applying the paint. The applied test
paint i s ahd pavads bsplied dn @Emé&@@a&@ﬁﬂ%@f déE8r hi9de a%pf?é!’o?(oﬁnfbo I\/F’e Yy Tilm
L0 et oknangskdirle pheBRaBihad Sobteh L S0 RIS R, L Bl o tutoyo

appar at us er o ons needed for the
pendul um deg;%ggnla I“at eﬁir%oinveHgmv%rr" Yec%y Tancsr | ﬁhSﬁ”'BE’fce g“'ff’ff’ DPYPEIRS i nati on
of the re af'lvely nol ar concentration of the netal salt 15 The bi nder phase
was separ nt.r atl on. The relatively nolar concentration of the
recal g1 | T o R B ol R P oY Bt AU MBI P SR B8 opy (FTI R
using t e hickaes § R?Féfﬁmeaeureﬁesu nate approx. 1607 cm, Zn resinate approx.
1582 cm' _and the rosin carbonyl approx. 1694 cm' Determ nation of the
cont ent of " it isRwERd YsihE -2dfiBteyoiaghaieiybl e bonds 20 (abietic acid and
abietic acid-type conpounds) Rosin: Rosin was reacted with

phenyl t ri H&t %ﬂr&w&neammwmw desqlatiypgfeedad forethh gersluluoto ogtitlate frbm et hy|
est er s of @ ¥eEcahegpdratiompioifdnt3s. The met hyl esters of abietic- and

pi maric-type acids are volatile enough to anal yse by gas

chromat o %&Wné}r{)@ Bpthg 5elétﬂ)3}y%lér%gnc%ﬁ;r§t?o% fo(Pp]h e kLP) and GO/ mass

spectronmetry ( . The mass spectra Sﬁyl esters and

compar h$ Oft thrfdet B%sé |Jv5§§e§5rlé£e% tfy'@éﬂ‘lf tlon ?Qlue re{?? veby mOlBECOﬂC%qent |y the

., Jour nal

di d
Io? It\rgle XITEI‘I can Q%B\P&&eter s’F"%&é?”fF" ra%%‘('i‘)'“ﬁaf%’?)ecqﬁ%ﬁ?‘e’ys(ﬁ% uiBdihet he best

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!atlle 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 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.




separation of diterpene acid nmethyl esters can be obtained gB nog-%olar

colums, and 30 therefore a 5% di phenyl pol ydi net hyl si | oxand phase

fused silwoesmendd | ary was used for both the GC-FID ang.Gd Ve .The GCFID

was used for quantification. Metal resinate: Metal resinate was Tirst

converted to the acid with HOl and & eafter treated as above. 15 June 2006
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Twenty fi Ve prarts of n-butyl nethacrylate, 25 parts of 2-ethyl hexylacrylate
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pr epar at i weigltfavdiagpawlamdr wegmt.n sol ution (A), 66.7 parts of dispersant

resin solution (A) was charged, and kept the tenperature at 105C. 7.95

parts | hacrylate,. 3.6 parts of ethyl acrylate, 5.1 parts of

net hac?él?@%%?ogncﬁ%ag@?%f "s%ﬂjffsé°"89'p€?\ﬁeﬁ@§°’1§f\ﬂ‘l"-(ﬂ40 (a trademark for a 40%

xyl ene s tl f. mtoluoyl or benzoyl 20 peroxide supplied by
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addi t i on,Pags ¢f Nippi BT-K4nledtademsrkashente whibde BluGorerh-t@boyrbngdnadytspi rit, and

added 2Q perpdefsuprgied byl Ripporeahi @), MALS werdBIdBdRIBE this uh@dHsBirrink RO&- § he

react i on uinet SitSeuRbtyialnii@rb oMot} phits SRRIpBIHMISAY arlll R or Wgéraﬁp' rit to

obtai n a somaGYEH S #ab OV EINANIARINERHS 1l BRRLS bORbBR gST N SOl uti on
YO Ll

) havi Qg %t ' ontent, 7/ ) t ent f id
vai ueaéhgr"fsq"ag'geﬁ&@f"-i%; S0 S4Bl Lt e The RIEPRFER | on bf a
di sper.sa 0318 gﬂ’

(sussé’g)

AR B9 § reagign Mixiyre wassiiueg with 43528 @a1ts iuBnerabf st ai nl ess
SRIEslobtaing pragpe wiite ¢playrest nonraquepus yiispaesipn tye ersirosvlttive (1)30 t her no

cont rol | PRGNS 80 Enefsall canteat, 70 gkORdke (s @rspli@nGEnp) @f bSd OfludrhmEsBOOBPI rit was

char ged, oaweigfiteperagdmoleamgeverihtir e at 100 C. Twenty five parts of

n-butyl met hacryl ate, 25 parts of 2-ethyl hexylacrylate and 0.15 parts of

Kay aest eﬁfe%l%ﬁ&neof%d Js%grsgrgtc}gk-ﬁy\éo%aponent} 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




under stirring over 3 hours. After finishing the addition, glr]g%ﬂorﬁﬁ system
was washed with 1 part of mneral spirit, and added it intd? g
vessel . Swbesprent|y, a mxture of 0.25 35 parts of K ?‘&?{o‘%ﬁsg} and 10
parts of mneral spirit was added drop w se over 1 hour. i ni shing
the addition, a dropping system was Zhashed with 1 part of mneral spirit,
and added ésm Ay 'Onr(%]%tl ng vessel . The reaction was maintai ned 2 hours,
then the reactl ¥ig 8 S0de offolid cstienhiont 113000 b weigl aykrage meteabiarspirit to
obtain a &Gl hrl ess clear dispersant 15 June 2006 WD 03/027194
PCT/ DKO2/ 00883 21 resin solution (B) having a 50 % of solid content and
112, 000 ofPreperagitrt ofaimdh ¥gEedt® s, M:@rfty Wed S lonbl GRar ation of a non-aqueous
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A s(eg et ocf met hacrylic

d‘eH‘raS?é
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acid and 9.4 wﬂa&gﬁ%ﬁ fﬁ?ags of '%C?ea"lﬁ'rﬂ:l@ stirring
over 3 hours '?f%iq FNTH ‘%{'Eﬁ)‘frlqebsﬂmgef“’éfr%]?ﬁ'is Afedipginem was washed
with 0. 25 53Ry arW??BV‘BFVSé‘?ﬁ‘ Wet wadled withidletb flart of pyirteral sEidl Bpthgddeddts el
SubsequenPioyeadingvessely gubsrauently] a mrixtiee affo. Ni e oBlfieri60-1aothnd 2paktss 10 of
mi ner at® sPi ﬂ%rcfmwamdmmwwr Bhmrs ATST finshingsthe édidien, & i ni shi ng t he
addi ti on,dreppifacgiemavas pattemvia 9. 856k bl Dird2nB 3bded m@'r@?crtnﬂl_; spirit,
and addedeis. Mé ceat@RGiok AGint RS Ehours Mfer £3Ghh A8 S TBARLALACE; 2 hours,

obtal LeZ‘i"gﬁﬁﬁi@;“*“’”@ﬁ%ﬁgig‘ggfv*%jﬁs?f%mdé‘? o T ero o aous

di spergs P-‘f( s % 8 >8%of stlidsepted) €bnt ent, 67 15
ngKO—l/ g Z\;r 7isg’ SH'teB'ﬂt" valye 3nd 100,000 shweighioverage mplegarght  aver age
nol ecul ar i ght. Tabl e Dispersion resin skin conponent AB

n- But yl I?acryl at 2525 202- Et hyl hexyl acryl at e2525 Kayaest er - Q0. 40. 4

(

M ner al Frt49—649-—6Totak100. 100 Solid conponent (% 5050 25Wei ght
aver age ppl ecul ar wei ght 99 000112 000 15 June 2006 WO 03/ 027194
- PCT/ wozgt%%w component A B
: n-Butylmethacrylate 25 25
20 2-Ethylhexylacrylate 25 25
Kayaester-O . 0.4 0.4
Mineral spirit : : 49.6 49.6
Total 100 100
Solid component (%) 50 50

25 Weight average molecutar weight 99,000 112,000




Tabl e Non- aqueous di spersion tvoe resin solutionlll D sper??n %ln A66. 7
D spersant resin B66.7 5Mononers Met hyl net hacryl ate7. 958 J 20

Et hyl acryl at e3. 63. 6 Met hacrylic acid5.15.1 N ger BMI-K400 4150. 42

10Sol ventso ddonaval spiritsl5 52516 Total 99 2999 82 Propgppkesesgd! | d cont ent
(9% 5050 15Acid value of resin (ngKOH g) 7167 Wi ght average nmol ecul ar

wei ght 81, 000100, 000 Core: % by wei ght®of nononmers conprising 31%31% free

aci d groups Preparation of a non-aqueous dispersion type resin solution
(rrr) 20 ?ﬂ“H‘SHﬂE_dEVrCE“aS“a”ﬁfeﬁaF&%ﬁﬁﬁ—&#ﬂ*ﬁﬁ%ﬁ%ﬁﬁ%—%€5+n sol ution

(A, 66.7 parts_of"dl Jersant, re5|n sol ution (B) was charged, and kept the
t enper at UTE 1O LPRaYRS: 0 et by etk ; S parts of ethyl
acryl at e, D§m§§ﬁaﬁ?§”%f nethacryllc aC|d an§5@ 42 parts of Ni per BMT- K40
osRArEasl 3 hi ng the
addi ti oh, _memﬁpplng systen1mas mashed with 0.25 part of mneral spirit,
and addedMﬂbwﬁéﬂmavbureactlng vessel . Subseggently, ga m xture of 0.21 parts
of N per BMiaddéteand 2 parts of mneral spigrit was saglded dropw se over 1.5
hours. Afu&hadyitaghi Nng the addition, a drgpping fupnel was washed with
0.25 partypl gijrielgdl Spirit, and added it jnfo fIas% The reaction was

nainta? dedAnflours, then the reactom M Xt e was—dit Hted—with 14 parts of
m neral ~ sp . to obtaln a opaque white coloured non- aqueous di spersion
type resin 8 8 Sy ; 7.5 ' 2 ngKOH g (as
a solid c nmol ecul ar

wei ght . Hhapéﬁatlon of a non- aqueousidlsper5|on type resin solution (1V) In
~a sanme deévlicentesit &%pr eparati on of dispersagpt resin gglution (A), 66.7 parts
of di spermsrnelueerdsn (FRkokjOn (B) was charged, and kgpt the tenperature at

pethacrylateqn§m% part§0@5mpthyl acryl ate,
40 were added

7.75 par tc%ré)jfo igat o nﬁ:ﬂ’l par i i
dropw se cnd 1A st Iring over Surs. After flnlshln the addition, a
| fea e

dr oppi ng sys s washed with 0.25 part:%f°n1nerap irit, and added it
into reacting vessel. Subsequently, a m xture of 0.21 parts of N per
BMT- K40 &Rregartipmeft snonedquatusetispbrspitydetrestsoradd edrdr opwi se over 1.5 hours.
After finishing the addition, a
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




40 droppi ng funnel was washed with 0.25 part of mneral spirit, and added
it into flask. The 15 June 2006 WO 03/ 027194 PCT/ DK02/ 00883° 3#%%086t i on was
mai nt ai ne@od3tmouwss, then the reaction mxture was dil ué%g ggét’,@f] 4 parts of
mneral spirit to obtain a opaque white col oured non-a ® persi on
type resin solution (, V) having 8351% of solid content, 101 ngKOH g (as
a solid cogtentvz of acid value and 85,000 of weight average nol ecul ar
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. addi t i onpreparscRRPL R8-S, as _washed with | rt of mneral spirit, and
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-sol uti onkd dddiion, a dr opping funnel was washed with 0.5 parts of minera! spirit, and added it

: into flask. The reaction was maintained 2 hours, then the reaction mixture was diluted with

13 parts of mineral spirit to obtain a opaque white coloured non-agueous dispersion type

: resin solution (VI) having a 50 % of solid content and 74,000 of weight average molecular
30 weight.




Di spersant resin B66.766. 766. 750. 0 Mononers
Met hyl met hacryl at €9. 65. 212. 118. 4 Et hyl acryl at e3. 53. 93. 14. 6 1Metead10¢| i c
aci d3.97.751. 251. 9 N per BMrI-K400. 630. 630. 630. 63 Sol vents M ner al
spritl6. 5%6.034H1024. 5 Tot al 100. 83100. 48100. 28100. 03 Pr ?ﬁ"@’? g?_pl id
content (9% 50.250.550.250.3 Acid value of resin (rrgKC]—l/qQ;nlr (6 318. 226. 8
Wei ght average nol ecul ar78 74 00000G%wei ght 85, 00085, 000, , Core: % by wei ght
of 7. 6% . 6%-rononers—conprising free 230M6% acid groups. Mdel Paints Model
Pai nts A2- MMO@GW@!W@ ExIarrpI e A The fol | owwng nodel yaints Al -A2 and
conparat i v&siax;atmine have beelrﬂ pr epar ed” 15 June 2006 V\D 03/ 027194 25
CO ) '

PCT/ DKO2/ 0PB3 En =
r? axi dp’%sﬁ'z ] I\/h'r h'ipI0 i thllf yI

Xyl ene2. 9271
ket onel. OOMQ'P"‘EFSNAD reS| n soI ut| on 124.422.626.7 Antioxi dant0. 50. 40. 5
Thi xot r opi HBetag@nthsdylatd. 51. 8 Maeral fibred. 2 Titapp.wum di oxiges. 43.13.7

Cuprous oxgflQdfyiakd3. 651. 5 Xyl epel. 81. 72.5Q, 3.1 4.6
Methacrylic acid 3.9 7.75 1.25 1.9
Niper BMT-K40 0.62 0.63 0.63 0.63
Solvents
Mineral sprit : 16.5 16.3 16.5 24.5
Total 100.83 100.48 100.28 100.03

~ Properties

Solid 9

olid content (%) 50.2 50.5 50.2 50.3
Acid val i :

value of resin (mgKOH/g) 515 101.3 18.2 26.8

Weight average molecular 78,000 74,000
weight 85,000 85,000
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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24 hours in

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.
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The formulation is completed adding the rest of the components and placed in Red devil's
shaker for 4 times 50 minutes. 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

5 plant.

Model paints B1-B5 and Comparative Fxamples 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 1/2 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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C'NCLOCWC2 OC vul bmyuu> m 1 v_1- nZtVS- KUayc , mX2w N nt 35 IwmeP@ae 2006 WO
03/ 027194 PCT/ DK02/ 00883 28 Notes to the above table: a) IP2000-63709
exanpl e wobh&27oh exanpl e replaced with NAD sol ution | lpch¥x@sdosei ght. b)
JP2000- 63709 exanple 2. NAD of exanpl, e replaced with NAD solution Il by dry
wei ght. c¢) JP2000-63709 exanple S. D of exanple replaced with NAD

solution LJ b ry.weight. 5 d) US 5,374,665 exanple 3. NAD of exanple
repl aced dofﬁxﬁ%%ggYeﬁgﬁzn | | %ay dr ?/ wei gh} I be) dUS 5, 37ﬁt 665f )ex&rj}\)/: eROgI .
| D ution ry wel : )
VN\QVDG?\’fADE?(aa B ey Nétf/ﬁ%gm?'em’m? Wi \NéPéﬁ"t’”%‘fgﬂ Pediviveighti gs
havi ng coffj UgIPEE> P FSParE SriiAD of Erempig yFertzred it NAD Soigion IpbCdyDetighitppon | nk
“and Cheni EalP$0PhEBIOPsramrel}- NP of ex@npINAPIHFENATENSDEuDh @ HiDdiyvweighdn | nk and
Cheni calSs d) HE 83764663 exi)mpld 3. NAR-cOETOATEreddivith ADREdNitiop byl dik warde. Chemi cal s
| ncor por aepU$ 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)
10 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
{) TITANIUM DIOXIDE PRETIOX RG-15, PRECHEZA A.S., CZECH REPUBLIC
15 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 1¢ WHITE SEAL, FABRICA ESPANOLA DE BLANCO DE ZINC,
SPAIN
20 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
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 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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(% wet weight) d *C2*C3*

a)

-

Xyl enea)
Met hyl 1.

D
piugen 3

e3T.14 Hydr og

i sobut yl

jen5. 65.
ket one

bBL.6 ate

0 rosin b) Zinc oxide2.72.62.6 0

Additives 1.1

1.0

1.0

| dioxide ®

Titanium 3.5

3.4

34

‘Cuprous 54.1

oxide

53.2

53.3

Copper 3.9

Omadine
9)

3.9

‘3.9

Total 100.1

100

100

a) XYLENE, PROQUIBASA — SPAIN
b) FORAL AX-E, HERCULES, HOLLAND
€) ZINC OXIDE EXTRA PURO 10 WHITE SEAL, FABRICA ESPAROLA DE BLANCO DE

ZINC-SPAIN

e) TI-PURE R 902, DU PONT, MEXICO
f) NORDOX CUPROUS OXIDE PAINT MICRO-MILLED, NORDOX INDUSTRIER AS -

- NORWAY

d) METIL ISOBUTIL CETONA, QUIMIDROGA - SPAIN

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




NAD resi n20.3 solution Il NAD resin21.7 solution Il NAD rggilgé%l%(?%sol uti on
: 253.3

|V Addi ti 1.11.01.0 TitaniunB.53.43.4 dioxide e) 'Cuprou
oxi de') cﬁﬁ‘%&%"é?’%. 93.9 Omadi ne 9) Total 100. 1100100 a) }XHvBREeRROUI BASA -

SPAI N PCT/ DKO2/ 00883 b) FORAL AX-E, #§ERCULES, HOLLAND c) ZI NC OXI DE EXTRA

PURO 10 VWHI TE SEAL, FABRI CA ESPANOLA DE BLANCO DE ZINC-SPAIN 5 d) METIL
T=PURE-R—902—BJ-PONF—MEXI CO f)

| SOBUTI L OMEOE NIOREGAVET WEIBRTY &) TH=PURE
NORDOX CUPROUS OXI DE PAI NT M CRO-M LLED, NORDOX | NDUSTRI ER AS - NORWAY g)

COPPER OVADI NE, ARCH CHEM CALBoder ] WG—LHW he %
wei ght of |t he hydrogenated rsin ﬁavi ng conjugate FBH % omati ¢ dpubl e
bonds is fhasinrtange of  0- 50% | Mgget—paints-—bBi—bB2 fraparau_m_of_mdel pai nts
D1- D2 WO P3/ 027194 % wei gh of rosin acids havinf '3£nj ugat ed non-arpmati c
doubl e bojziec okido Prepar at i onf &g hod—Modet—Paints-—H—and D2 (1 litrle): Pre
reaction:j Rosin, zinc oxide,|xylene were m xed 719 L can with gl ass pearls
‘in high pxyspeed disperser foyz2hottrs—te corrp!ﬁt_e the reaction between

| €h$t 95% of the rosin has

zinc oxide and rosin. It is | expected that at
react ed thm@m%&@nvmi IW‘JF\ was..conpl eted by gddding the
remai ni ng of the conponents an'cli; placed in 2 dlf.can with glass pegrls in

hi gh- s pedWAB ISR PToRIon viT 2 H[ouFs- 20.58
Cuprous oxide 46.00 46.00°

Copper Cmadine 4.00 4.00

Iron oxide 4.00 4.00

i Tnixotropic agents 3.00 3.00

Xylene - B8.60 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.




PAI NT COMPCSI TI ON (% WET WEI GHT) 30 15 June 2006 PCT/ DKO2/ 00883 ') Model
pai nt Dl Mbdel paint D2 Rosin4.414.41 Zinc oxi de5.005. 00 Xylladawe 2008 41 NAD
resin solution V20.58 NAD resin solution VI20 58 Cuprous oxi de46.0046. 00
Copper Oweclaane19904. 00 | ron oxi de4. 004. 00 Thi xot ropi ¢ pgEBkHpeRB3. 00

Xyl ene8 608. 60 Total 100.00100. 00 WQ,03/027194 31 Results VWater Jet Test
Model pai nt Remarks after 2Remar ksRehar ks nont hsafterafter 2 nore

recoat edmpnt Conp. Ex. AThin | eachi ngOSQOCr acki ng | ayer4S2 Al Thin

| eachi ng0 | ayer A2Thi n | eachi ng0500S0O | ayer Cyclic blister box Code

Pai nt | day 0 weeksweeksweeksweeksweeks Comp. Ex.
e
38534584530 Al OSOOB00S00B0050080 A2080050050050080050 15 June

A05005005
2006 . :
Model paint Remarks after 2 | Remarks Remarks
months after after 2 more
recoated months
Comp. Ex. A Thin leaching 050 Cracking
layer 452
Al Thin leaching 050 0s0
layer '
A2 Thin feaching 0se 0S50
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




I 1 Model Paint B4{after

WO 03/027194 PCT/ DKO2/ 00853 32 Eval uation of netal resinate forpmation
Sanpl eType of % netal Resinate resinateMetal Resinate (rosi H? JEF"TI%)@ﬁ
fraction fronZn>95% conpl ete pai nt, Mddel Paint B4 Binder fraction
fromCul6%yveesmdplse paint, Conp. Ex 10 Binder fraction wa;[r)?d%@é{gcorrpl ete
paint, Conp. Exit Binder fraction fronZn>95% conpl ete pai nt, del Pai nt
B4(after storing 1 nonth at 45C) Bi rder fraction fromCu21% conpl ete paint,

Conmp. EX. fter storing 1 nonth at 45C) Binder fraction fronCu20%
Sl bt e

conpl ete Ten frgifdt storing 1 nonth at 45C) Artificial aging
of pa| nts pps-—a d wat er.. condensation "yC| es Paint 1 3 7 10 14 22
30 40 Sample ' Type of | % metal Resinate
resinate Metal Resingte
(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,

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




47 conpositiondaydaysdaysdaysdaysdaysdaysdaysdays

B1 0S00S00S00S00S00S00S00S00S0 . B2 0S00S00S00S00S00S00S00500532 June 2006
830500500500500500500500S00SO 64 0SO0SO0SO0SO0SO0SO0SO0SO0SO

85050050080 GBRAOOSC0500S00SO Conp. Ex. 10050SS1553553pERbkébhmdn 54554 Conp.
Ex. 11050SS1552582552552582552552 13, 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, 77Bag—Conp—FEx-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. a,ﬂ&gg&m%@mnp Ex.; 115 5 55B4d >15: 104 and <or equal to 15:
< or equaPlto 10: 5jAARPHEBuUl i nd ¥8nd pol i shiergliddt a Stjati c Test Vill anova
vari ant egzellent flaikipad Conpgsition8 vegksdd weelds 8lexcel | ent excel | ent

B3 16,16,16 i6 excellent

B4 19,20,21 20 excellent

B85 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




Comp ex. lexcellentFair Conp ex. 7excellentFair Conp ex. 8excellent Good
Conp ex. 9excellentFair Conp ex. 10FairPoor Conp ex. 11PoodPdwie 2006june
2006 WO 03/027194 34 PCT/ DKQ2/ 00883 I mMmersion tinme (weeks)

Conposi t iwodfidigd Clexcel | entexcel | entexcel | ent CT/DK02/00883

"~ C2excel | entexcel | entexcel | ent C3excel | ent excel | ent exceIPI ent

- Bl ankPoor Poor Poor The above exanpl e “illustrate that the conposi tions of
t he presgat—inventi-onprovi.de excellent antifouling praoperties. These
results are superior to]thogsogiralwee)fromthe reference exanplesi 5
Static te¢sbmdshianvari an{idmersion tingifnonths) Conyjagi t1 on9 Dlexcel | ent
D2excel I ¢@f  BlI'ankPoor E’.ﬁ‘ﬁ ng-rare TEst |Cunpu:,i tTonPotjsting—Br2—pm 10000
NM B21 p VB34 pr-LO0D0NM-B42 pﬁ?lf 00 NM B3 ZXSH’1.0000 NM Conp:

Ex. 1No p&fishing Comp. |f5€elediNo pol i shi ¢xgel€minp. Ex. SRkrelRoli shing Chnp. Ex.
6No poli s$hBng Conp. Ex. | &aiemol i shi ng Gaw@lentEX_ 8NO pekdedat Nng Conp. | Ex. 9No

pol i shi n@atank 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.




Conmp. Ex. 10No polishing Conp. Ex. 11No polishing The results clearly
indicate that the conpositions of the invention have excel Iléﬂfm“p%ﬂ%shi ng
properties, whereas the reference conpositions have insufficient polishing
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antifouling paint conmposition conprising a non-aqueous disperston resin,
said resin having a core-shell strucBlre which is constituted of (a) a
hydr ophi |l i ¢ _core component conprising a polyner of ethylenically

unsat ur at ed“8\MBnomers, 5-75% by wei ght of sai d nononers conprising free
acid groups and at the nost 3% by wei ght of said nmononers conprising silyl
est er group$: AN BfifexlingRaint cenppqsiiioaremexsierd rinrAyUecUs dispersion ofsing bdiy Fesini cal | y
unsat ur at edhavingenisresshell akegterie nwvhidhys canbidinted% by wei ght of sai d nononers
conprising free acid groups or silyl ester groups, 10 said resin having an
aci d val ue 9 aildrobigic@regermpbne® cd@frising ajOhngr vheh@érically) ensafiF-&ed Component
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CONpPOSi t i ONmbAtIRABY waGHIRE bfid RBnASHs RoMBIRSHRI syl 3btel G DSt 50% by wei ght of
the rosin has conjugated, non-aronmatic doubl e bonds, at |east 25% of said
rosi n Del NG(H) 8 shéeompeft Eimgisig ulon -e# bi\dth feniil chBltbq hERIAL ©

consti t uti NGhdr&int ; %: 1aht o _c’ﬁe CcO ition, the
dry weight rati poééggh\%\gg%e?ﬁe'ﬁégggﬁ%mf Wer%gos%'sg he%?'éprouPseép#ﬁat es being
in the range of 160: 15 to 15:100. 2. The antifoul i ng pai nt conposition
according,tQ.claimil.  whereip at |east 40%_such as at |east 50% e.g. at

| east 60800 ?%HF rge%? En? T aé'racgtvaﬂjgé’if" t?'%%n%f’f M MR KOPGIerg e Fe the rosin
is in the fOPRPY ACREESIor PERHt 8P of Sk arid vplue oAheiresiul i ng pai nt conposi ti on
according to any of the preceding clains, wherein the netal resinate salt
const i t ut esS4PAR EOPROAYET BFther aprisiag gosinpwhesely atdthe moskd0% By waight dishe wet

wei ght of - t'REN BHTKSBIPILES mon-AronTatis dgnlé bengs, at dpapiad SHs ofceiiposin beisminase or di ng
to any of tfhen prawetdi mgnaté,aiidonetahvesisite cdriattutingih ahe fafgser 10ado8dy fveom zi nc,
copper, tlveightpf the gareRisition, the Oy odight aitidBetiddAYi) RNS Bnd i) Zbsittand4met@nd

cal ci um 5. reshitResaiingliPtHeirbitheRR 1 Bd: 16 88TPRSHd. 1 on according to claim4, wherein
the nmetal is zinc. 6. The antifouling paint conposition according to any of
the precedingh€iiirdiBing ﬁﬂﬂthbmp&di&Hn%for@iQm danfry, L,’l% ehst 400E s@gp,tgsfapul I'ng
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in L0 i fouln al nt
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. . . Cano . !
::g?rlp(r;s Icgil]f)%l rl'lll{LI %%if&uﬁhgt pr%nent '&g‘rttu]goesit%L agco%?n/g t%%n\\;vg} the \évreelc dri]rgg ggimg,h\\?hepeai‘rl\ {111te
nietal 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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conposition according to any of the preceding clains, wher éPiUR§2H06she| |
conponent is hydrophobic. 10. The antifouling paint conposition according
to any of tygeds.9egdi ng clainms, which conprises: 5 2-30% b}f) wet wei ght of
the conposition of dry matter of the non-aqueous di spersiPS?{ KOROBH, 1- 15%
by wet weight of the conposition of ré&in and netal resinate, 2-75% by wet
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nmetal resinak®, 5-75%by wet weight of the conposition of antifouling
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Jwet wel ght 9sdlic LOURAR kol BLammt oy, LLTENS HVes and addi ti ves,

0- 10% by vvelt"_sg\g;ibghtto @}' 4O OSrETon oFoWing a8t er of further binder
conponent s, “and " 15- 48! b1y et R O dPrefhe” conposi ti on of sol vents. 12.
The anti fBuf-HG%0i ¥t Welghpeidhe raspPogitiempictigneentse filers, dyes arvkadditisesedi ng cl ai ns,
“which  conpfil8%Py webweightomdhsycomppsitip ofldty méttdrlé fucthaploisddriconpakntdyandmat t er
of the non-HyéR%e by weli wpgntsf dre comesdition R sdivehd% by wet wei ght of the
conposition of rosin and netal resinate, 5-60% by wet weight of the
conposi t i ontlofhearttifduting pairg cagpestition 20eoldiig tyanet thepi@bding® sl SwiIR@ITPosi ti on
of fibres, @bwphAsed: 30% by wet wei ght of the conposition of pignents,
fillers, dyes and additives, 0-10% by wet weight of the conposition of dry

mat t er ofis faipsdhey wet Relgnt of AERBMBBIITon ARBH maklr SPHe¥n Weled B g the
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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,

20 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:

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.




