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of one or more biocides incorporated into a paint matrix.
One such family of marine coatings, the highly successful
self-polishing antifouling coatings based on organotin
(IBT) polymers, has now been banned by legislation.
Accordingly, marine coatings chemists are currently trying
to improve alternative tin-free, self-polishing copolymers
such as silyl or copper acrylates to match the

effectiveness of TBT polymers.

Further legislation to curb the detrimental environmental
effects caused by biocidal antifoulants has also led to
the development of alternative coating systems. A common
property of all fouling organisms is the capacity for
adhesion to the substrate, and an alternative to the use
of biocides 1is to wuse physical surface phenomena to
disrupt the adhesion process. Low surface free enerqgy

materials based on silicone elastomers provide a possible
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In practice, the low surface free energy coating system
employs a tough, cross-linked thermoplastic elastomeric

20 layer (herein called *“FR tiecoat” or *“Fouling Release
tiecoat”) to bond a foul-release silicone topcoat (herein
called "FR topcoat” or “Fouling Release Topcoat”) to the
underlying anticorrosive layer. The mechanical properties
are imparted by this FR tiecoat layer, while the FR

25 topcoat provides the foul-release characteristics. Fouling
release topcoat compositions typically include
functionalized silicone polymers, fillers, cross linkers,
proprietary additives and catalysts. Some examples of
patents further describing this technology include US

30 4,025,693 (International Paint), EP 0521983 (Ccurtaulds),
US 6,013,754 (Courtaulds) and WO 05/108499 (Hempel)
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to use fouling release in block stage or building

dock order to “void ail iconwi contam nation. indeed,
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Application of the antifouling coating is typically
performed using airless spray. However, the system can be
applied by brush or roller, and readily 1lends itself to
application by a spinning head unit for the internal

surfaces of pipes.

As mentioned above, silicon containing fouling release
coatings have limited tolerance with respect to adhesion.
Most of them adhere only on especially designed coatings
based on a two-component epoxy amine system and therefore
cannot be applied directly on to another (conventional)
antifouling coating. This makes the application of
silicone based fouling release coatings in a different

dock than a new building dock rather complicated.
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ications outside the recommended. conditions can
result in failures. This is a serious drawback for 24
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release system can then take place.

A problem with this system is the high pressure required
to remove conventional antifoulants which causes the
underlying anticorrosion (AC) tie-coat layer to Dbe
partially or totally Dblasted in addition to the
antifouling layer. Therefore, the hull surface must be
re-coated by application of a new AC primer layer.
Furthermore, the Dblasting results in higher surface
roughness, potentially leading to increased drag and

higher fuel consumption.

A solution to overcome these problems avoids ultra high
pressure hydrojetting and uses a special 1link coat that
can be applied on existing conventional antifculing
coatings and ensures subsequent adhesion of the following
fouling release system. The link coat concept may be used

in both New Building and Maintenance & Repair
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in both New Buil ding and mai ntenance & Repair WO
2008! 049929 PCT/ EP209710 1573 applications. The link

wOoQodlo4oncept is attractive because it facil ipt@tg®%007/061573
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coating layer.

Therefore, the solution to the use of silicone Dbased
fouling release systems has initially been to remove the
conventional antifouling layer but this leads to
additional expense in ultra high pressure hydrojetting (>
1750 bars) or sweep blasting (abrasive blasting) followed
by re-priming to reduce hull roughness and secure
sufficient anti-corrosive properties. This expense can be
avoided by direct use of a link coat on the conventional
antifouling layer but this introduces a weak layer into

the coating system.

It is one object of the present invention to solve these

problems.
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coating a substrate, preferably a ship's bull

conprising the steps of: (a) (i) applying prinmer
anti-corrosive coat to the 56%surface of the

substrate; (i.i.) optionally applying further

indesrediat eo pridrepreeants)idwsitionpr thef-eants - provided a
corrosive coat a(i); (b) applying a tenporary .
AHR9Y ovf i AG2E0AE to SWOStHE priherlebab (%) ¥ HRtp’s hull,
raferablyy dhe sanga of. the substrate bel ow the water
l1ne, in use; (c) exposing the antifouling coat to

wat er¢a)( d)ir enovierg lvhegamtriifrew iang icomrr (hH)vehycagdt ero the
15 washing to expose priner coat a); .(e) applying
directly onto exﬁblgg&cﬁr iorrefc%ecggi‘?)f’t%ggce(a) fromstep

(d) a topcoagt systemna2QyTypbpabliyg thertepecoatntermediate
systemis a fouling release system preferably, ,
consi sting of, (PFlafToptFeRR(SUnder? yi rgSpri REFTEHat (2Rt~
(ii) an internedi c ti,e:goat applied over

and to the pri nercggggt:éﬁ%gsg?gf Fiq)lgér applied directly

over @d to the sapdvanag eastep@otragly tdetiexpbsed coat to

surface of P11 ek 0o Slad Wi AL LB ALLESRC in e
the intermedi atearea of the substrate below the water
line, in use;
(c) exposing the antifouling coat to water;
(d) removing the antifouling coat (b) by water

washing to expose primer coat(s) (a);

(e) applying directly onto exposed primer
coat (s) (a) from step (d) a topcoat
system.

Typically, the topcoat system is a fouling release
system, preferably consisting of,
(1) an optional underlying primer coat;
(ii) an intermediate silicone tie <coat
applied over and to the primer coat
(e) (1) or applied directly over and

to the said at least part of the

exposed surface of primer coat(s) (a);
and
(iii) a silicone fouling release finish coat

applied over and to the intermediate

silicone tie-coat (e) (ii).
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types of topcoat such as silyl. acrylate based self
pol i shing topcoats or epoxy bgsed topcoats. The
topcoat system can consist of 'one o nor.. .. coats of

the sane or different coating conp03|t|ons h w need

HetenecesSdrd | yoronst seyeftemulcenpl @l soatsmpnise may consist
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IS sel% %d and % % t hat. ih be r.enovabl e
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ste bt is not conpletely renoved 20 in the exposure
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are ﬁelected be suhﬁg | e Lo rot.ect thecfub rate
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nore ,~ . typically O of Iess than _. of the original
g@@pwﬁg iflroRnghe substrate or underlying primer coat.

Preferably, the temporary antifoulant 1is selected and
applied so that it may be removable by water washing at a
pressure of < 17,000psi, more preferably, <10,000psi, at
least after exposure step c¢) but is not completely removed

in the exposure step itself.

Preferably, when the temporary antifouling layer b) is a
self polishing antifoulant, the erosion rate in water,
preferably, sea water, and the initial coating thickness
are selected to be suitable to protect the substrate
during the outfitting period and during transportation to
pre—-delivery dock. Typically, less than 60%, more
typically less than 50% of the original coating thickness

will be present on delivery to pre-delivery dock.

Typical erosion rates 1in sea water are greater than 1
microns/month, more preferably, greater than 2

microns/month, most preferably, greater than 5
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m.c.r s/ no: t'n, nore preferably, greater
mcrons/nmonth, ne S C Preferably. greater than 5 V\D
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antifoul ing biocides are used, whether self polishing
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bei ng washed of f by water washi ng such as
prremwcertaﬂaxm od e@rd nde b v gl pre ssrieodvat er
cl eaning as defined herein. Preferably, it is capable
of being washed off 10 irrespective of the period of

eXPOSHFf enéd, (€heWaheh foRY ingt ypiatalilsy preiar hetweespable of
1-2. days and 1-0 years. Th.e exposure step (c) wll

il FyshREl utfet t PEnSHorer of2PRenIsHivsh via J@F, REeSsure

éﬂgfeéfggn+ GaLion s whi ¢fy 1Ry, Lake g%& 41 36VES &ls defined
alsotyplcallylnclu the 15

cwtfeini ng Eﬁx&rﬁwm,chlmtayls ypapablg loet ulpei@qom@shed off
year Accor di ng y t he ant llﬁﬁ? coat is ca ablhe
IR T ScTVErS diriy o ol pbBuEir il mev,
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Accordlngly, the antifouling coat is capable of
antifouling activity during sea water exposure for up to 1
yvear followed by relocation to the pre-delivery dock (and
a wailting period at the pre-delivery dock) prior to its
removal by water washing. Accordingly, although the
antifouling coat 1is capable of removal by water washing,
the coating should ©be sufficiently thick to meet

application requirements during the outfitting period and

transport to pre-delivery dock.

Preferably, in step a(i) the primer coat 1s an epoxy
primer coat. Preferably, prior to step (b) an intermediate
epoxy coat (a)(ii) is applied over the primer coat,
preferably, over an epoxy primer coat. Preferably, the
primer and the optional intermediate coat is applied over
the complete outside hull, both the boat topside area and
the vertical side and flat bottom underwater area of the

ship’s hull. Advantageously, the intermediate primer coat
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Preferably, in step a(i) the primer coat is an epoxy
primer coat. Preferably, prior to step (b) an

woi20ésar40edi ate  epoxy coat (a)(ii) is applied overpbévenc1573

primer coat, preferably, over an epoxy priner coat.
Preferably, the 30 priner and the optiona

internmedi ate coat is applied dver, the conpl ete

outside hull, both the boat topS|de area and the

et iideﬂe adgpdsaand foat bb@ngommtctecra:mkelre abea oft itfhveil ing

-h| Advant ageously, the in primer

coat Wﬁjéoos?‘? 49929 F?( O Later o T heieg Blias Corventional
advanbagesiot beisgeoyer ceata' blia Wy a@pbipul g iceoatosive
gb) and. is also over coauable by conventi ona

RYEEST r osiPve/ Pﬁyer§OH¥H§Qﬁﬂﬂﬁfsrepo%?“%ht|éﬁﬁﬁ&Slvéeveral
&@%ﬁr moR /s /oreQBB¥H£8tg§88 %ﬁl%EE%E Sgﬁggﬁe the water

weeks/ nmont hs exposure t |at|on above t wat er
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parkicthahy utale o5 o, RS {p SO2l BLLSE B0 scep

i(pGQr por at es the out *.t 1C g period, eventual sea
trials and transporting the ship to a different
| ocation for application of steps (d) (e)

Bxﬁr ?g)ciﬁlyl y, {he e;&@&g%s‘éru?f €L ep- V"eeﬂnébﬁgﬁfé%lsn the

asts’in e 3 weeks, nnre ypi ¢
bﬁtéxmessqﬁpéﬁhm@ekEyenmuaHypeaaMnﬁahqlexdei&aﬁspuiting

eks For snort outfittin eriods, i i'S nov
LB GiiBatS, 2 i EF et ho L PEO bl y Tt BRBOHSA) AP DT steps
gaat,(eThe Uﬂﬁ}ﬁ?@&ﬁl%m Lheuldng coat {4Yp cBBchechemmyved (b)

in step |gh or | ow pressure water washing _
st atslle \JvatSés wasﬁxﬂgwe@fm&ue@eukml utiere . tmpghally, in

P&%%%lér %fW_iLtZe e‘é%tst,l rr}%s(tHF%y%Jl) azllq,ear}l Wcess of 16 weeks.

For shorter outfitting periods, it is not yet economically

interesting to apply a temporary AF coat.

The uneroded antifouling coat (b) can be removed in step
(d) by high or low pressure water washing. Suitable water
washing techniques include
1. High Pressure Water Jetting (HP WJ) : Cleaning
performed at pressures from 70 to 170 MPa (10,000 to
25,000 psi)
2. Ultrahigh Pressure Water Jetting (UHP WJ): Cleaning
performed at pressures above 170 MPa (250,000 psi)
3. Low and High Pressure Water Cleaning :
(a) Low Pressure Water Cleaning (LP WC) :
Cleaning performed at pressures less than 34
MPa (5,000 psi)
(b) High Pressure Water Cleaning (HP WC) :
Cleaning performed at pressures from 34 to 70

MPa (5,000 to 10,000 psi)
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performed at pressures from70 to 170 ?APa (10,000 to

@gmgg i) 25 2. Utrahigh Pressure Water Jeidyd 8007061573
(UH gbs

Cl eaning perforned at pressures above 170
MPa (250,000 ps:.) 3, Low and Hi gh Pressure \Water
d eaning (a) Low Pressure Waté&? C eaning (LP WO):
Cl eaning perfornmed an pressures less than 34 30 4Pa
(5,000 psi) (b) H gh Pressure Water C eaning (HP WO

CI eani ]tgjoyerforned at g@essures from34 to 70 WMPa
10,5960 PEPFEWD 20081646929 T EP2007/ 06157311 TS

Tvya)dé?@wesw@e@rp&#é? Ofad N $, dOVENh LD ORL¥oFa®Ty, 10,000
:es  water pressures |ower than 17.000, nore

msezf,eraiulcyl MO, Gt@@)sqostechumuas tdrfsied e€al11¥ e (2) and/or
bg) ICS defined :L'ei {.3.) 3 Cd/:1Y 5 (b)above.

P@ fe?a‘fﬁy, t he vvater washing step (d; is carried out

u3| ng water pressure lower th i _"1 17, 0010 psi, nore

pr'efer'ably, |ower than 10,000 psi, nost preferabl

e 20 han TAGO0VBSFT AGHITTEURERRy BRbT et efarried out
pressyr e, LeL thVﬁke§§H¥%' s13R00Q - 2p0Q0 P$h, 0bOF psi, more

i nstance 4500 +t "" O psi. Preferably, the water

ressurac iy t higest ebans 14y OPéagts 1, alyoutt mo&fqycsably, lower
rep rably at st bot 300 neri

%‘%‘%:5@{)@ Patms hy%‘l gs y P q: rrroejdetprelsndlre %’r this

wates jetisny dessro t]gﬁ’si_,hefcﬂf mﬁaﬂcfé WHON +/- 500 psi.

pressurized water is directed through a nozzle, to

inpact a surface. For purposes of this application,

ﬁ%}ﬁﬁy, I £ RE C&el}y%oég 1109, pang wat graj et ti rza& [east
essentl a

nmean the sane I ng. However, it is noted
tdiatutt h@@@rpﬁhydncvm asrteﬁeml@ly st Uget el dewierd b psi -
descri be cl eani ng net hods that range

Generic Terms: the terms hydroblasting, hydrojetting, and
water Jjetting describe the process in which pressurized
water is directed through a nozzle to impact a surface.
For purposes of this application, hydroblasting,
hydrojetting, and water jetting essentially mean the same
thing. However, it is noted that the term hydroblasting is
used elsewhere to describe cleaning methods that range
from low pressure water cleaning to ultrahigh pressure

water jetting.

The thickness of the temporary antifouling coat should be
chosen so as to protect the hull during all the outfitting
period and prior to its removal. On the other hand, it

should not be too thick because this may delay removal.

As an alternative to using an antifouling tie-coat to
prevent delamination of the initial antifouling coat, the

inventors have solved the associated problems counter-
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fromlow pressure water cleaning to ultrahigh pressure
water er.ting. The thickness of the tenporary

woa0b8/4992bi Nng coat shoul d be chosen so as to pCeEPeH07/061573

the hull during all the outfitting period and prior
toits renoval, On the other hand, it should not be

too thick because this nmay delay renpval, 30 As an
alternative to using an antifouling tie--coat to

phévient vedlvarivnatioly lofg tde initial antifoulling coat:, which

d l e
e RUGLOES, e 300 15 2550 AL BLOPT O Lonaasy,

hatsuiat hvety el capplnyirageat diirRiddlyl o $d a_primer ccht. By

coat which_is washaple b¥ | ow pressure water washing

AN SCEHERonAl | y; e Has@ hi-§hSer oston' at ean8i FREEEYIL 0 cOBt

2oRph BBE 160alhe %HﬁﬁﬁgqﬁgiiMl eroyhng, Lk Sk Lalpsequent

anti ul.'nn conpletely nown del ami nati on

ppablsen@reutﬁseqmmi acdats drmmmdbamdean ik "initial
W, eF 4 ni tal

and W
'ltf8f1‘}@lt i e- a@gat T no Jr]ojn%%'?e r ggb?r 83at St FLFI no — longer

Eé@hﬁ@éd th%ﬂﬂbmﬂﬂﬂﬂréhéﬁﬂlﬂt@@ I snvpakbkeyl asbYution is
surprising _because main thrust of 10 research in

RBFIFAEUPALAY t eCHIYI oGy d s BFFaEted ttdSpravehti nghrust of
. uiay O 0 de S [
TR S Ca e i S A R S
pfevanaing. sdelbrioasdbve talmxel preabl emdwn dsucheompemiegques  in

renova e initial antl--foullng

f ul
&’%P%t :J"g\llﬂe?h pr g%é&lre ar%“tﬁ)tt h O¥8GCOPEINEnt YNGR veds  the

andreentxihee oeobal i¥oadwantageous by ivoi.._' nog be
need . for special link coats and tie coats for .he
initial antifo[.: ,ant and avoiding r, priner re-- Zit

geathLiger e GEANIE M olodged Hnadhd Nuyl b RLAITS Woval
of the initial anti-fouling coat at lower pressure is both
counter—-intuitive and commercially advantageous by
avoiding the need for special link coats and tie coats for
the initial antifoulant and by avoiding the primer re-
coating required after prolonged ultra high pressure water
washing and the consequent damage to the primer layer,
resulting 1in higher hull roughness and higher fuel
cost:fouling release 1is more efficient on smooth hulls.
In addition, the fundamental problem of delamination of
overcoats, above the initial antifouling coat,
delamination of the initial antifouling coat itself from
the primer substrate and mechanical damages inflicted by
harbour fenders 1is thereby avoided whilst providing a
stronger primer substrate for the fouling release system.
Accordingly, in step (d) the term removing should
preferably be taken to mean complete removal of the
antifouling coat (b) prior to the application of the

fouling release system directly to the layer, preferably
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washi ng and, the ¢ o a' uent danmage cc) the ?, rer

(?y ﬁ&w9%;esult|ng in higher hull roughness aﬁQﬂhh&&%%&b73
cost:lcai f c release ,,> nore ef::icient on

snooth hulls, in addition. Mo f undanent al probl em of
del ami nation of 25 overdo ts,l4dbve the initia
antifouling coat, de' amna -. ,r othe initia

antifoutbhpg caontitsehfs froagehe puhderlsgtihsor abe anchitial
mechani cal danagh; inflicted by harbour fenders is

tHEr IR et ilst providing a stronger priner
substrate for the fouling release system O

Accordingly, Al step (:d,” 1. he termrenoving g :.
SMefhtHbe,pr@h@rabhylbeulak@n copp mean cGﬁphﬁ&Pable of

r enoval antifouling, co b), prjio

T Endon BFirRe LTSN hgpTor kaberaydt B abFagepy e, grater
tﬁ&tﬂﬁh@”lnpﬁﬁfﬁé@@byaNIéZtﬁ&&/Qﬁ&&&Q Pﬁkbf@ﬁ@ﬂl@Gh&ﬂﬂeast
12 an intact continuous |layer, underlying the initia

éﬂﬁ?ﬂ@@PFmg dodte Pty tde aﬁ???%ul?ﬂ@“(ﬂﬁu7¢» most
Iﬁ%e & ot f@g@%e_{_g@) YmPBING: I esmved- Ly ) qw0fg M dingie

ssure mater ing in a reasonable rine frame
priefretatl ylaw beassurei vRteLi wAGhting @mﬁ@rﬁﬁgﬁeﬁwﬁm/as the

SRl AOOPELON: R o T65LE Y B3, Wcronen

passiur e wat er washi ng apparatus such as the 10 Therm
1165 from Kranzl e and. under the pressures disclosed
herein, Suitable antifouling coat conpositions (b)

6@9@{%&1@ EHEiEBﬁliiﬁéerEdé)@ PRYBE 1$ebast e@ofr%bwa%g to
I eci the 1 whi ch are wat er washabl

Eﬂ&nphesenncbudem&aSbe peﬂeshedgihmmvehh@@maskllled in the

%Q%L:O Fgrg%ggaé%b %hgéashggleaCtl%ﬁ Qﬁples include fast-

polishing conventional antifouling coatings or high-

activity biocide-release coatings.

The low pressure water washing could include one or more
additives in the water suitable to assist the removal of
the antifouling coat. For instance, removal of calcium
alginate based coatings can be assisted by EDTA. Such
calcium alginate coatings can be made in a facile manner
by mixing a sodium alginate solution with a calcium salt
(example CaCl,) gelling agent. The solution can then be
coated to form a film. The calcium chelates the
carboxylate groups in the alginate chains and thereby
cross—links the alginate. Calcium alginate is a tough,
flexible coating when dried but if the coating 1s exposed
to a strong calcium chelator, the calcium dependent cross-
links are broken and the coating disintegrates. Suitable
additives in the low pressure water washing solution for

calcium alginate based films are sodium citrate and EDTA.



10

15

20

25

30

The _.ow pressure water washing could incl''ud:e one
or nore 20 additives in the water suitable assist the

wormnsadzeoof the antifouling coat. For instangeerer2007/061573

renmoval of calcium alginate based coatings can be
ass_'-stec. by EJJTA, Such calcium al gi nate coati ngs
can be made in a facie mannert3 by nixing a sodi um
al ginate solution with a calciumsalt. 25 (exanple
Carl..,} geli.ing agent The solution can then: be
ated .to forma m. The cal ci um chel ates the .
%%aﬂﬁg%vusu iiyg?%uﬁgvﬁﬂg?ﬂgogFgFﬁaﬁ@éiﬂi%é”ﬁﬂ@r_slllcon
therebyt aligi nad ec€£08Sristi hatt her alnd NERt 8ys€ahCUM this
in a tough, flexible coating when dried but if the
dSatliatg @%S%&fpb@edan@omo QTS rony TaFefumiéhcpagotie coat
c p 0 e t
A U e R B S e S S
gréssure water washing solution for calciun1a|g|nate
based filns are sodiumcitrate and EDTA. WO
2008/ 049929 PCTt.P2))071051573 13 it will usually be
advadageoset©, i hvbhe10He RReLMRI - 4690 iME€-6P8L a coat
.) the first coat of the FR sys_.embut nhis, is not
deséfEPalt raAd 1P soheneBsesPp heed] Illa&’@ﬁé ti @veoarllyan each

?@1%@9'@?ﬂ:ghﬁfcé£y Ele %x QF 85§9 ? % g%ks, each

resent ern1coa
fndthateSlate@mbdld&ElV@dﬁﬁk@ﬁ1QﬂﬁmﬂrJHDFG;@DDMa@@rS each
l.ayer.s. glcall . each primer LAC such as er: z
ﬁpﬂﬁé?llé lfou§1f930P3§eﬂ§ 1e§cﬁaV§F§her i nt er medi at e
primer coat: is .. layers ..ach initial a
nt.. fouli-tg coa:, is 1-2 ver .. The total dry f i |

nehitokmds siof fhémaﬁbﬁﬁ&uesﬁg<nbath¢npnt150uling coat (b)
I, I er a lication is ty ically 2 -13 8 m

RPE % B st TypL CRRry 48, 20z0 PA more
fbpisubsyrabe400pbe eoatedybn cie 1Reuhod oofint.he

i nvention

The substrate to be coated in the method of the invention
is preferably a ship’s hull but the method of the
invention may also be applied to other transportable

underwater structures such as o0il rig platforms.

Typically, the antifouling coat will be exposed to sea-
water in step (c) as ships are rarely transported from an
outfitting dock to a pre-delivery dock exclusively by
fresh water transport such as a lake or river. However, a
fresh water route forming part of the exposure step (c) is

not excluded from the invention.

The primer anti-corrosive coatings and the primer
intermediate coating(s) may be selected from any such
suitable coating material but are most generally based on

two-component epoxy-amine systems, well known to those
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is preferably a. ship's hull but the nmethod of the 20
593%15;9941 may al so be app. iced to other trangRofi88/R1573
un

erwater structures such as ai | r i g platforns.
Typically, he alnt o alinc4 coat w:.. 1 ;. a.
exposed. - to water ..n snep {€) as ships are rarely

transported from an 25 o-f 1 t: ng dock no a
psler dedd vely atteck saxc usazv@l yfby f'axaeghe’ atdeercribed in
transport such as |lase or rjver. However,

viateridoute flooms ng"%ﬁ?’fe%?l‘t’%e eXPosT R st%‘bn‘g‘?)leﬁl%als of

Nt e RXEE Hedh & r@&%&&wa@m [ P8eh @Ot bgEOPHOSE ¥Ring Company,
coatlngs a. prinmer priner i nternedi ate

coat § sigisIh nh%/9‘b)e sel ected fromany such suitable

coating material but are nost generally based

Ewa- conponent epo -am no systens, well known no those

W Sa 2448 I049920a PCori” bE 820007 T ol rsid [dad e therried
art, and for =anple described in C H Hare s book

"Pilot BEt PYEILBAYI AGE L FEhdARe MRSt SutlerrStPy g Toler

QorPesitd.on” chTechhol agy) fubl i shi ng Conpa . -
Pltt%:)ldurgyg 188% %oa%gl appl i cation of %r;/l%%rthgyers e

coatThgd cart beviddrimi edt oWy oitdingar ynappiicat #bper the
S_suc

56%??%%%,%%f%?1?% $ ro"Séln ?igngyhaggaﬁég mixed. The

ayer carri ed ou

Wh & 41 e auuéablsegteh@rzaﬂmyeevaahnmﬁltters the dheoati Nyrying is
solution and the curing agent have been m xed, The
USHBP et ECRET YenePaFl ¢ P30 T inites TR IS A ngrying

[ ener [ tenperature, and
d ?T%gpgt?énﬂégﬁéﬁ{;%nggoarﬁ% ?(%0%1{ ?%%4 hours. 15 The

total dry fllmthl ckness of the prinmer antl--corroswe

coat éa ?T: t, [.ly 30-t0 nore typic

355 46Bb2hn et Db ey 50. - F00UN Theree At torrosive

PEb&Er (agoati (s)ls( ajyihi&d1may doe 53)@11@(Qprfmoff@r Qyplcally 40—

tilgl cal I y 40--400um  nost tygl caI I y 50 JJcO ,
Opm, “most typically ermedlate primer

coat(s) (a) (ii) may be 30-500um, more typically 40-400pm,

most typically 50-200um.

Suitable silicone tie coats e(ii)are well known to those

skilled in the art, for example those described in US

4,861,670,

The fouling release system includes a silicone fouling
release finish coat. Typically, this is a polysiloxane
based coating such as polydialkyl siloxanes, for example,
polydimethylsiloxane. The polysiloxane based coating may
be a two component or a one component coat. Preferably,
the coating is a two part composition. It may comprise at
least one reactive silicone, at least one condensation

catalyst and at least one crosslinking agent.
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those :,killed in the art, for exanple those

wodesgedotned in US 4,361,670, The fouling rel exse/rpyetn6s73

includes a silicone fouling 25 release finish coat.
Typically, this is a ponS|onane based coating such
as poi _ydi al kyl si | oxanes, foH'exaane

; pol ydi met hyl si | oxane. The pol ysl | oxar_e based coating

ﬁﬁyf beaativwe conporvent . l@rpxeﬁﬂxamhmonéntle@at one of a

Ly, ..the coating_ is a I yo re,co osition. it

ﬁg %qk lSlloxéﬁ%Veas? one ?%a%?g%r F@%ﬁ%?’at = @
|p©a§/ta mnye ag@ndensakinen t ypatalyst oan (ﬂ:h@t ﬂo&@féltl aone
crosslinking agent. WO 2008 049929 PCT1EP2007/ 061573

151 Tl'je reactive scone is preferably an | east one o_

a pow _ .4Jk.vl ,xa.ne, a po)y'diaryL tt. x2#n or a
_yal kyars Ipl@ to typically of the ramta ~' 2 til

NI mhe efn each R aiiyrlroxyl radical or 3,

Ig; lent.1v '-L. Sre nt a a hydrocarbon or

|

| orlnat hydrocarbon radical, each R and R
i nde ggdentl Lepresents a nyd.rooa_' bon radical, a
IS 2 r. has a clue such that thE_ of sai d

anbi ent tenpé?ature aa.nd. pressure ssure con. .it.a
ns. is up 50, 000 centipoi se. Exanples or vdroca.r L
1; n 20 radicals are alkyl, Ga g _ aryl, Qgo

daryi, vinyl, isopropenyl, allyl, butenyl and hexes
yl.. Preferred exanples i ncl ude phenyl, LS a d i and
espeC|aIIy nmet hyl .  An exanple of a quorlnated

M%@m@aarbanhraalnalalbyarexﬁl radical or

O——Si——(OR%);.4

(R)a
(IT)
each R? independently represents a hydrocarbon or
fluorinated hydrocarbon radical, each R? and R*

independently represents a hydrocarbon radical, a is 0 or
1, and m has a wvalue such that the wviscosity of said
compound under ambient temperature and pressure conditions
is up to 50,000 centipoise. Examples of hydrocarbon
radicals are Ci_zo alkyl, Ce-20 aryl, Cso alkaryl, vinyl,
isopropenyl, allyl, Dbutenyl and hexenyl. Preferred
examples include phenyl, Ci.s alkyl and especially methyl.
An example of a fluorinated hydrocarbon radical is 3,3, 3-
trifluoropropyl. Preferably, each R?, R® and R? is alkyl
and more preferably methyl. The Dbiofouling release
coatings may comprise two or more reactive silicones,

differing 1in average molecular weight, which give a
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rofoultn’, release coatings nay conprise two or nore
reactive silicones, differing in average nol ecul ar
wei ght, which give .,. WO 20087 049929

PCT/ EP2007/ 0G1573 bi nodal conposition known to have
ashtast AC eSorV@f 1 i & Ml ®&vn Noh ondakal a Ceaposidd otvedhe simple
condensation catal yst may be any of those known to be
BQRsEreda ¥ oo OOt iHy condensation curing of an RTV
material. Suitable catalysts include tin, zirconium
titanium and al um num conpounds. Exanples i ncl ude
dﬂhmtgbmdemshtrmma¢@taHY@Utmay benadyacdt adose known to be

met hoxi de

di bu i
Bl Par o bhatel Taq 520k antebicn osurdne L of R RTV

'Méﬂéﬁi%ﬂ'acguﬂﬁﬁﬁﬁé thEallWis naphiiheenatiein, 21rconium,
tetrahutyl titanate, zirconium octanoate, and a.

ki aEety| aeed onal B VAR oG@H‘é’QPP§Sof or g’%’rﬁ“&?l@a%l d%nClUde

1 t ad, €S€yiputyvlti
e s
Preflesxete, 15 cdthbygisiare tmaafamanﬂiamaummanﬁ) 1,3-

c ounds. Su ta h: Le cr:aosslinkin ents |nclude

T A CHrRT (R i R LB TREL T BT (T o1 anest L tanium
TaptithemMbe, ftbhedbuopal £'1tdnatd) Sz Lomexin neansndédies, and
presence of a silicon--oxygen bond. 20 Suitable crossl

| ki @y eAES LY heFalenahe et MAT O UTef FrEXYS sPfamg,ganic acids
W?HH¥'%£hﬁtR%%$ ||QQ§ lgédcng?Sth%b%rﬁ%Btﬁw.ganese, zinc,
Xys.i.Tane yItrlacetoxy ahe, ~tetfa: th

sitt oatey anand et basmutk pr opyl silkiocatee. d&@derablgreferred
t he -functional conpoun tetr."aal kyl 5

T TS B e TR St e AR

rei nforcing and extendi ng (non re|nforcing) filler=:.

Suitable reinforcing fillers are co :e a:Ll.y
avaitalble ¢roehil floria ofoerl at ivelyds atiﬂglefunctlonal (T) and
tetrafunctional (Q) silanes. The term "functional" 1in

this context means the presence of a silicon-oxygen bond.

Suitable crosslinking agents include
methyltrimethoxysilane, methyltriethoxysilane, 2~
cyanoethyltrimethoxysilane, methyltriacetoxysilane,
tetraethyl silicate and tetra-n-propyl silicate.

Preferably, the Q-functional compounds, tetraalkyl

silicates, are used.

Other additives include reinforcing and extending (non-
reinforcing) fillers. Suitable reinforcing fillers are
commercially available in the form of relatively large
aggregated particles typically having an average size
significantly greater than 300 nanometers (nm). Preferred
fillers are the silica fillers, including fumed silica and

precipitated silica. Those two forms of silica have
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30 aggregated particles typically having an average
size significantly greater than 300 nanoneters (nm

woPred/eved fillers are the silica fillers, : im&gﬁb@@glsn

fumed silica and precipitated silica. Those two forns

of silica have Td 2003/049929 PCT! EP2007/ 061573

sur.fac=, areas at the _ai: d—90 3e and 8-1it . 1 z

respectively, The relnforC|ng filler _e_ may be

ﬁﬁ@ﬁkﬁ&teéreaStJllatheearamge$¢>qf Ap-Béndexnd t 8-150 m’/g,
(&g%&ﬂpblﬁ: Typical. treaAw, agents may be selected

cyc icYsilicones Men an erci oc met i vet a

acxane and agile ~c and cyc o'.l,aei i aza es such as
anet} y-aisjilaza;e, 1, t-dlv7ny'- 1. 1,

iThe ?el%quf@t%ylé?r may en"PuerHRXEed . With B :treating

, z ct | a rIc

%%e%& ? QQEFSQ Hg?ggpg%xﬁﬁggggéia lﬁ%ﬁ R€eatiflh Ggents

tegat i g agemeCtsdt- f;om23|eyc1ytd|S$1lﬁao@@e such as

LRI P Lt S L S

Bﬂ@aMMsﬂl@zﬂd@sC%h%h'&ﬁWhé%ﬁhé%ﬂ%idf%&lazane, 1,3- lelnyl—

dri>TClae.@. L_s earth. calciumcarbonate, LY . 55

flirbers crr spheres nagne3|un11&@Aﬁ?tetr&mﬂthﬁxﬁlSllazane,
[ lde,. al u e,

gi)&g%tﬁr;t? 31% gmlgfialg?an% ﬁ&%@agﬁﬁ Ca%’s Sc[ ras1lazane,

@mdwnqmt@w@$hthereoﬁrk A20 eqidoie and ﬁyﬁﬁbekea treating

fibr T e relative pr%portlons t he, various consr, _t
A FETSIPY eS¢ LPG6&Sti on may be varied within
wi de i. |n1ts The amount filler is typically about

5-200 parts anti 25 nore ty; ical't.y 10-L50 parts by
N@Pgﬁﬁl@éprﬂgogpaf@él@fSreQGY|vb65|$¢b©mEedCBﬁEnma|E1tan1um

A By MErghe i ect I Very Bagad 67 he iFon
oanblienat i e sofomaeatts veestth coneaanduhi | l€-bonate, glass
fibers or spheres, magnesium oxide, chromic oxide,
zirconium oxide, aluminum oxide, crushed quartz, calcined
clay, talc, kaolin, asbestos, carbon, graphite, cork,

cotton and synthetic fibres.

The relative proportions of the various constituents of
the silicone composition may be varied within wide limits.
The amount of filler is typically about 5-200 parts and
more typically 10-150 parts by weight per 100 parts of
reactive silicone. Catalysts and crosslinkers may be
present in the amounts of 0.001-2.5% and about 0.25-5.0%
by weight respectively, based on the combination of

reactive silicone and filler.

Suitable addition curable silicone coating materials may

also be employed for the fouling release coat. Such
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wd%t{)%ab@bs may al so be enpl oyed for the fouli %fréﬁﬁmlsn
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add|t| on curabl e coating materials are known to those
skilled in the art such thoseldescribed in EP 0874032.
The silicone FR finish coat may be 10--EOOum nore 5

tai cal dry  20m-=200pmeoleshgt Yk €at 1 ¥1 30-AQ0pmndiinedto those

film thickness. The invention will now be il|ustrated
vith hokad riestFhetadon SURP raf erlditsee (48 39e-Rect orfparkyi Uiy’ 4032 -
exanples. 10 E1'~tlr ¢c: BnQ V,~ ~rlf~l LilC Ccat

[ 71q Idv er:i Ui 1Tl(X ala.?1li. i~0 a.t. Figure 1

hets= beehl descei bEH | lﬁit‘lﬁ]ehpr eant| entao’ tHﬁ@ 10-600pm, more

| t f oul
BRI rogn el o 1 EaTELe L o S oulingy s
of, stiep4d). ~xanple 1 Forma .:aion.

year....... A ,.0;3 .-P-(meth) acr.ylate

TPl 2L B Rl 098 cxion

by reference to the accompanying examples

Figure 1 shows prior art coating layers using a link coat.

Figure 1 has been described 1in the preamble to the

application.
Example 1
Example 1 is an antifouling paint formulation suitable for

the antifouling coat of step (b).

Example 1 Formulation

% wW/w
Seanine 211 3.03
VP- (meth)acrylate copolymer |17.62
Rosin 8.81
Byk 065 0.30
Cloparin 50 1.56
Econea 028 3.11
Disparlon 6650 0.41
Zno 24.15
Finntalc M 40 11.74
Bayferrox 222 FM 7.86
Bentone S-D2 1.03
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This paint had the following characterisiggs : solid

82nk2PteSbBSvolume. 5888 N.38C %i'scdO8y azn 4p88 -at 28°C
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Example 2

Example 2 1s a further antifouling paint formulation

suitable for the antifouling coat of step (b).

Example 2 Formulation

& w/w
Polyace 100 24.45
SCR silyl ester 7.70
Sea-nine 211 2.88
Thixatrol ST 1.06
Econea 028 3.04
Zno 38.96
Bayferrox 222 FM 7.69
Sylosiv A4 1.19
Xylene 13.02
This paint had following characteristics : solid content

by volume 47 %, viscosity 20 dPas at 28°C (Physica
rheometer MC1l), density 1.58 g/ml.

To test fouling performance and washability the temporary
antifoulants were applied on steel discs ( diameter 20
cm) . The application was conducted by means of the air
spray technique under air pressure of 4 bar and with a
nozzle opening of 2.0 mm. The applied dry film thickness
was 300 pm. The substrate for the antifouling coatings was

a long overcoatable epoxy primer at dry film thickness 125
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To test fouling perfornance and washability the
temporary anti.::ou...a.nts were applied on steel
di scs dianeter m The app , ai., was cond c ed by
meansnd 4 @btmesclsa. antf©®mr¢QMVe ep@m@qprlm&r (SigmaPrime

pressure Slat and. *, it nozzl e openin
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substrate for _. .,, antifouling coatings was a |ong
Tercocata.l e epoxy prinmer at dry filmthickness 125 WO
msr@zrmge Pdf/ EP2007¢068573f0o20iapmsandemg was tested on
rci anticorrosive e Xy prlrrer (Si gmaPrine
ge %@Ogrrm %%ql%%%) aqi dry filmthickness 125
pm Performance of selected antifouling systens was
tested on a test station using sea water, . The test
g etedhsicsted oW 1ERI SkrfesCAt BEEAESS ol | Bustr- P @S
--------------- ---- Atnospheric | mmersi on

Po? s?n ng Total expo A1 nonth..... 1 nmonth 1 nonth 3
nonths 3 nonths 3 ne nth nmonth 7 m)nths -

h '-r IIUIILI HUITIL 11O r= IIUIItII _I’
mont hs 2FP FRIHTRSC 6 n%? ront ﬁgifsrmﬁ]tgh 1r) Total
At nospheri expexposuf e took pI acel|in the e .posiltion
field

A, 1 month 1 month 1 month 3 months
B. 3 months 3 months 1 month 7 months
C. 4 months 2 months 1 month 7 months
D. 5 months 14 months 1 month 20 months

Atmospheric exposure took place 1in the exposition field
and static immersion on the raft test station. Polishing
was simulated with motors rotating at a speed of 17 knots
and immersed 1in sea water. The dry film thickness of
applied systems was measured before atmospheric exposure,
before and after static immersion, after the polishing
test and after the washing off process. This way the
reduction of dry film thickness after every test was
monitored.

The removal of the temporary antifoulants was conducted
with a high pressure fresh water washing equipment (Therm
1165 from Kranzle) with water pressure at 160 bar, nozzle
2.0 mm and angle 30°. The distance between the nozzle and

the substrate was 30 cm.

After complete removal of the antifoulant, a commercial

fouling release system (125 um SigmaShield™ 620, 150 um
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and static immersion on the raft test station.
Polishing was sinmulated with notors rotating at a

wogpsadond 17 knots and imrersed in sea wat er PCT/ER20000§1573

filmthickness of 15 applied systens was neasured
bef ore atnospheric exposure, . before and after static
i mrersion, after the polishing test and after the
mashin% of f process. This way the reduction of dry

i

PilpRrERiLeRNess? &f t dPleviery SicgtaGraisle oitit oréd. @mﬂrhélgma
f t t t t

CETRRbSh procsurilrroth B0 Wiisaani Tl St Lanid ooxy

pTheem. 165 ﬁno&rlébamzlaac)he/\a;idmwanaer Presisant ebat s of

bar, nozzle nd angl e 30 The gﬁ§tance betmgfn

DR Ra da Ser e, S 303050 BB, STT" cases

gaapketeqr eppvah en@ef the , nt..ifou.Lant, a commerci al
foullng rel ease system (125 urn Signa.} i el dx' " 620,

150 ', |n1V@ 2098/ 049929 PCTIEP2007/O61573 2 V'i. S.
Ih aghe %%gggr %%Q ufagl 'Véea Aeoyéfﬁl £F Tl HOClde
was ap ed ©On cve coata

epaxyabm5|mmom "Rothe e Haxst. apdhabbn eEoS8SEeUE tesolymer
according .to ASTM 3359 all cases 5 was found
excél Pent 10 fg 1ot £ thiogcicde® Viry it Ry raldveone — alkyl

é%éﬁHbéEk?@ﬁteQ ZRlhabl e fnomiRotim & 1l agagqublq by
nmerh) acrylare copo ynmer is a 50 in zylene solution

pblameviayhgi W2.!% 1meahky| Q- ree cooplel yaver ﬁh;é@ wasthyl
roduced by pol ynerizin yl. met

Bgryf % :&S%EQﬁyyl Yré%%ﬁ?%ﬂ%1 d f?o ggﬁ 8r¥6aae in
boby- agnﬁh@tv bBing TBPEH as 1n1t1ator, the obtained

polymer solution has a viscosity of 13 dPa.s for a solids

content of 52%. Mw (by GPC)= 31700 (d=2.7)

Byk 065 is a wetting agent available from Byk-Chemie.
Cloparin 50 1is a <chlorinated paraffins plasticizer
avallable from Hoechst.

Econea 028 is a biocide from Janssen Pharmaceutica.
Disparlon 6650, Thixatrol ST and Bentone S-D2 are
thixotropic agents available respectively from Kusumoto,
Elementis and Ashland Sid-Chemie.

Bayferrox 222 FM is Iron Oxide pigment from Bayer.
Finntalc M40 is a talc filler available from Omya.

Zn0 is zinc oxide available from Union Miniere.

Polyace 100 is a commercial silyl acrylate polymer from
Nitto Kasei.

SCR silyl ester 1is obtained from the reaction between

ethyltriacetoxysilane and rosin as described below.

Production of SCR silyl ester
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for a solids 15 content of 52%. M >-. (by C )=

31700 (d"2.7) "yk 065 a wetting age mavai..able from

' :k-'"Chemie. L | opar. . 50 ?2 a chlori nat ed

paraffins plasticizer .a_l aole from Hoechst. 20

I%t:]ﬂ?gﬁea)fomndsnasﬁllam d@um tn’camrﬂ,an 2a lgenoPh.etmacktriacetoxy
n 6650, rol ST,and Bent

Ring ) £551 gégcoafgémlse% ad Sputy iR FHRARY o ipped

fﬁfﬂﬁ*%ﬁH@Ehﬁnlcal i@y fand andiAshhasdion column with
. "?M _CheA: - ., Bayferrox 222 FMis iron Oxide

¥l et emcbmr@aﬁyjever 25TEEnRtaFere 14@saheared £o 1g5°C, the

avall | e, fr.o :

AP R A 0 Sl BN R Lo 20 acsc

piﬂe/d’l‘ﬁd'opfel’ Og'ltNI c4. axKasei . hSER terﬂp&ar@sﬂe:reisf 115°C. The
3.12F' d fromthe reaction between

YT atet oXfshi ahRY bR TrosiH 20 4ot Fhed Bl oppditional

AAuCt 1,00 Bfe . OB Sakyly. - 84 €.the WP=20086049928t ure  after
PCT(EP2007/ 061573 22 817g of Indonesian Gum rosin,

2t ofineg t hydmhi atetlogyillane - and 5788 Gfl byt igyge was then
EﬁIﬁ%f%ﬁe&rhg%rfaggﬁﬁleg%l%H%@ll@%%g %a@?%ﬂ%m‘%%t%fned and

rrer andad ation colum wth
recei ¥erumd heeabixthiice vasciheat ed teopd3bCurehe5 136°C. The
initi aI distil]ation tenperature of the x %{ene/acetl C

atid d et ¥ope” i tH! &' 2ol Uhm® head' tenpefatit’e? ofSqys had @
e ; demperpdre, yas \?’i%é/lﬂya'c?'f_edl 10 H6Cx ..

additional 200m xylen_e was added the reactl on
m xture after obtaini ng 390nl of distillate. The
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Attention is directed to all papers and documents which
are filed concurrently with or previous to this
specification in connection with this application and
which are open to public inspection with this
specification, and the contents of all such papers and

documents are incorporated herein by reference.

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

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including
any accompanying claims, abstract and drawings) may be

replaced by alternative features serving the same,



the col umm head had reached a tenperature of 136C. The
yield of ac _tic acid was 99.5. The renmaining resin
wolragk/@992901 i ds of 78% and a viscosity of 170 oPa/sp20070561573
Sylosiv AA is a zeoline drying agent. fromWR G ace.
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isclosed is one exanple ,'fy..: , :: generic e i.e
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novel one, or any novel conbination, of the steps W
an,,, t.. +d< or process disclosed. CLAIMS A
...ethoo of coating a substrate, preferably a ship's
hum , conprising the steps of2:4 5a Q applying a w
imer anti-corrosive coat the surface of tie
substrate; (ii optionally applying fu.rtn.er
a _e e primer coat(a) to the primer a3rt. _
corrosive Gcoat Q)Y 10 :b) applying a t:eroporary
antifouling coat to the primer coat: () (a) ,
pEef ér atriyhod not heoateagofa theostsiobst r abrefbebbiwt he ship’s

r Line, . )._exposing the antifouling coat
mﬁvat €Pmprféﬁ&%?gn§%€ §ﬁtep§ %ag coat try,) water washl
nc 15 at)at wategsppygﬁ?urae oveErt hatti 1600508 coat to
Expose priner coat(s) applying directly onto

exposed pr| mer cbae ggyface opnisaespbytaatepcoat

system 2 @ nEtmﬁgigﬂafgﬁli%%%f%fggsgéﬁgghggcorq%Q%@dlate

to claim erein emis 3

Lin rel ease systemmepr ef@sably) consi stichg ofpr{méran anti-
:t:Ccnal underlying primer -.oa-, § an internediate
silicone :cat appff A 6veroatandl ) fo the primer :oat:

(e) 6y Fpl%?n ppLi eddibbestly Qven fapd itQ theat o the
east: par e exposed surface of prinmer coat(s)

(a )priaad (¢dd) (@) s&licanesfobhhg relreagsdef i arsh com the
?Pglégggc¥%%fagelfw %he wa% 9&%%? ﬁhlbcone 30
c) exposing the antifouling coat to water;
d) removing the antifouling coat (b) by water washing
at a water pressure lower than 17,000 psi to expose
primer coat(s) (a);
e) applying directly onto exposed primer coat(s) (a)
from step (d) a topcoat system.
2. A method of coating a substrate according to claim 1,
wherein the topcoat system is a fouling release system,
preferably consisting of,
(1) an optional underlying primer coat;
(ii) an intermediate silicone tie <coat
applied over and to the primer coat (e) (i) or
applied directly over and to the said at least
part of the exposed surface of primer coat(s)
(a); and
(iii) a silicone fouling release finish coat
applied over and to the intermediate silicone
tie-coat (e) (ii).
3. A method of coating a substrate according to claim 1
or 2, wherein the water washing step (d) is carried out,
in such a manner that the underlying primer coat(s) (a)

remain substantially intact.
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A nethod of coat_n;, a substrate according to
claim or 2, wherein . the water washing step (d) is

carried out, in such a manner ,-hat. the under | yi ng
primer coat (' remain substgﬂ;lally intact. ',5 4 A
met hod of coating a substrate according to cIa|n11 2

or , wherein the an uli i , oa L gib; ab.. . it being
Washéd mMefhochyo § oseapressar suiRat &RtPeanicRgdéng~ to 'clain 1,

Br €5pUhe W@fel‘é}& e%ﬂ' n%ntS_LP ul’oirg%t QggtOf tAfm%e?gPﬁble of

subscraEe according to any precedi ng cla
breinca(¥gside prifmery cbat psesanrepoqter, releadsng or high
..oat. 'u, A nethod of coating a substrate according t

PI&RNFUTSr §Ce6inG Q%M wherein . prior to step (.h)

an '@teﬁ@%gb@teof1Q:@£@fﬂgcQ9t %kgikktbs appbi-edngvefs any
the prinmer coat. A net ~ ~ of coating a substrate

aceoredilng to- aalny Vﬁr@mm ngicl akAp wHeép eithet perimer coat is
%ﬁp%%ngkg& Rlbetme n steps (b) and (d) lasts excess

iod of coavAng a subst_s. ate

%CCOIAdImgthedaWyf d@atpireg:elﬁ nguelsairtewherebndiRg to any
prinmer anti-corrosive coatings and/or the priner
PrESEredidatte dfaoi HfE)  lard 1 Feltéetddd rigim an intermediate

e GorRaReNt ) §ANY solBpliec ¥t 8B, 3.1 methed of

coating a .,. ?. according to any preceding claim

wher éi nmehbotlotaf drgat i} tehi @bhegsaab Bdcohéippi ner any
..ro ti.corr..-. i:re coat (a) typically

DR G i oHPPRGE. Syt THNES T ARy°Bf PG SEoPS
219, anderein 1he o awl ingd=e] easa system i ncl udes

silicone foullng | ease finish coat which is a 25

§o|y Smeth@gan@fbagéﬂt%@%tﬁhgsubstrate according to any

preceding claim, wherein the primer anti-corrosive
coatings and/or the primer intermediate coating(s) are
selected from two-component epoxy-amine systems.

9. A method of coating a substrate according to any
preceding claim, wherein the total dry film thickness of
the primer anti-corrosive coat (a) (i) is typically 30-
500pum.

10. A method of coating a substrate according to any of
claims 2-9, wherein the fouling release system includes a
silicone fouling release finish coat which is a
polysiloxane based coating.

11. A method of coating a substrate according to any
preceding claim, wherein the total dry film thickness of
the antifouling coat (b) immediately after application is
30-500um.



10

15

20
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preceding g claim wherein the total d 1 filmt _ic

ress of the antifouling coat (b) imediately after

applicationis Sit-'SO OQm 30 12. A nethod of

coating a substrate accordi ng%cc) any at clains 1.

3--9 or. 11, wherein the topcoat systemconprises a

diZ .yip geefho@ basedagelrfo pol sshishgatepcoatomhirepoky any of
t opcoat . net hod.coating a substrate :

%?%?’Lgnrsab ’yog %h%%‘ %f\’ ' ‘é’bFF, lgo?ﬁrei g’lo §Fle BtEpdt gomprises

| @ilyl ,a@pplatd ibas@d pEeDEr pal ishongt hepswkiace ofn epoxy

tbrr%[% sobstrarn; ) optionally applying further

i P58 10 primer coat(s) to L he priner anti

GOS.r @SIVEHRAL oA ChbhtindPR yé@kgs@rs@@)gog%&éahny% ship’s

in,, coat to the priner coat preferably, in the area

ofultthe cogwhrstsriatie thel owedse ofater |ine, in use; 15 c)

exposi nq.the a :taeﬂq.i n __ _oat waterP, , . the

anti Foul'ing , refBYiKg™ Tt PEITFT: F&d FOF 151 ogP3t to

(b) by water washhagsherexpose thki BBps€@atel([ ) (a);

Q applying directly onto exposed primer coar(s) (a) .

fromsteplila toBE)éaPn§§'éVen?prY1ﬂg nethoteof comimmypiate

a substrate accoydi to ecedj ng.¢l ai ei .

the water. Wa' s%?%ﬁggtep@?%/%sﬂcaf% edtgﬁt %rma fnti

wat er pressure | owerothana 432000 (psi,

b) applying a temporary antifouling coat to the
primer coat(s) (a), preferably, in the area of the
substrate below the water line, in use;
c) exposing the antifouling coat to water;
d) removing the antifouling coat (b) by water washing
to expose primer coat(s) (a);
e) applying directly onto exposed primer coat(s) (a)
from step (d) a topcoat system.
14. A method of coating a substrate according to any
preceding claim, wherein the water washing step (d) 1is

carried out using water pressure lower than 17,000 psi.



