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ANTI FOULI NG COATI NG COVPGOsSI TI ON BASED ON CURABLE
POLYORGANOSI LOXANE POLYOXYALKYLENECOPOLYMERS Thi s

WO poosnsiien rel ates to a process to physical |y Pet/gr2008/055130

fouling froma substrate in an aquatic environnent
usi ng a pol yorganosi | oxane-contai ni ng coati ng
conposition 5 and a substrate coated with said coating
conmposi tion. Man-made structures such as boat hulls,
buoys, drilling platfornms, dry dock equi pment, oi

are prone to fogdingpyaaaraiie coEanygERssuch as

green and brown al gae, barnacles, nussels, 0 and the
i ke. Such structures are connDnIy of netal, but may
al so conprise other structural materials such as

82 G08650n eedd saOPeesio SIS LGP ST SBOTHT A Ubstrate in an
JEITESHViloRAIAE TusiHtE aVBbI9brgahbsil s@Rs KBHETiAg RRJafilg composition
reduced speeds and 1 ncreased fuel costs. It is a

and 2 gHewradd copied; withssaid cpatirg camensiiant he | egs of

drilling platforns and oil production rigs, firstly 5
because the resistance of thick layers of fouling to
Mar-esaden strogturestsucbhans clamﬂehulﬂaorleubysc adtrilldngarmiatforms dry dock

otentlall dangerous stresses ,.n the structure
(RS o BethREEh Fgk i SRERIwich S rihégRt 1 §ratéte prone to
IW;EW abbgticbigapismeshicn aslgfest sn® bﬁiWrﬁélg&bf §§r$1acles mussels
racking and corrosion. It I's a nuisance in &es such

Qﬁj @Gdlkﬁn§Uﬁbt3érﬂcﬁuﬁ¢9aﬂ'@sc%{ﬁ@06b’t pfgmstal, H@Edﬁ%\éa Recomprise other
stFJcﬁ?rbLH?atérf iA1S SUSRCAd %Bﬁ%r i Sfoﬁlﬁgnu%eg r‘ﬂ}{ség%é gHGboat hulls,
wtht t f uce

consequence ow rat are re
uaoausermecmaaeis yrictiosal eawrtam duringetioyement thrabghithe wglter the
foOUI | n%n ha?)’ | nvgl Veé]SS SHsoant %f ant dff ““ 'sr’Eg Igosag nUance on
EOREAT A P08 < PANEEE SRESA T NEHe A UPT £
sARdRirecttirdsuucnl 49 thedbho of delling plitforme areiXsiderodButdn rigs, firstly

coat | ng however, are being regarded wi th increasi nga
kficatss §oe resisiance obigh@yaseigioRlNei5 waves a0e purgRisHan cause

dRdYedie®ld hnd potentially dangerous stresses in the structure, and, secondly,
because fouling makes it difficult to inspect the structure for defects such as stress
cracking and corrosion. It is a nuisance in pipes such as cooling water intakes and
outlets, because the effective cross-sectional area is reduced by fouling, with the
consequence that flow rates are reduced.

The commercially most successful methods of inhibiting fouling have involved the
use of anti-fouling coatings containing substances toxic to aquatic life, for example
tributyltin chloride or cuprous oxide. Such coatings, however, are being regarded
with increasing disfavour because of the damaging effects such toxins may have if
released into the aquatic environment. There is accordingly a need for non-fouling

coatings which do not release markedly toxic materials.

It has been known for many years, for example as disclosed in GB 1,307,001 and

US 3,702,778, that silicone rubber coatings resist fouling by aquatic organisms. It
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5 released into the aquatic environnment. There is
accordingly a need for non-fouling coatings which do

woetsnsdiease nmarkedly toxic materials. It has PEBERP2008/055130

known for many years, for exanple as disclosed in GB
1,307,001 and US 3,702,778, that silicone rubber
coatings resist fouling by aqgatic organi sns. Itis
bel i eved that such coatings present a surface to which
the organi sns cannot easily adhere, and they can
accordingly be called fouling-release rather than
antifouling coatings. Silicone rubbers and silicone

SRR AR b ket sOtabo 1) S, 1T Sy canmor
dasilp@ahetelldns they tchatacabtdimgly bet datied douingtr@teéase rather than anti-
mari ne qQrganisns i s reduce rel ativel hve
Spinsicodli B8 nalRee fPEER 604 sLicBns GapRynds BEngEny Pryg very low
toRicRPIMEhd Bisha@Viiage bof tHidanheaningsyeterh haderf &plied to boat hulls is
effective release froma hull that has been treate

tpt pltkeuah theyergwmplatipn qfsmadpesygaisMg '§aquUﬁP@thiat|Vely high
\%@.ggl edatarb %%Heéq’? K&Rbve aﬁ%ulfnlg §pe|fc?e§.3€mu§' |h'§b%l§|nstances

ers have ai ne imited succes’s
it has bees showeetUatfﬁmr eiffeplivey mieage émt & bukhthat- rfambeangtreated with

and foul]ing-rel ease properties,of the .
<S03 STk s PRRRs B RE 5t fie2 seB63 Sgat fespt 14 knots. For this
réb§6h @Fiesn@ rubigenst ItRe Haihed dintitscabbranmntinfl eudde’de and there is a
coating conposition conprising an organopol ysil oxane

%thfoét'mpé%\ﬁm@ﬁeOfs'ihGea@I’WHn@faﬂdh@ ing-Hglpase properties of these

é%ﬁ,réhﬁn%ﬁ}a% eg@‘%ﬁyﬁg bonded to a silicon atomwithin

each formula, b is an |nteger from
1-30, R2 and R3 are hydrocarbon groups of 1-6 carbon

3o eor ol B Ln FodbiRoplatis’ SFRER" Ao ,coating

cgfrﬁpt&iti‘cﬁpd&cﬁﬁﬁn‘m@@l ahyorgalﬁi@pcﬁys)ﬂaxam@wmlm |&¥sti sheaside group of the
arbon atons and X is

hydr ocar, rqu f a
fﬂg;ﬂlr'lal ;%agl(%% 6%40 VB g@@@?@é‘i a19Hcq; alpMmowihingach molecule. In
ARt fofAUlal BYs CRPINEYEr TRIFASSH, RN 2R 421 M@irScarbon groups of 1-6

carbon atoms, R* is an alkylene group of 2-4 carbon atoms, and R’ is a
hydrocarbon group of 1-8 carbon atoms or a group represented by —R°-SiX?,

wherein R® is a hydrocarbon group of 1-6 carbon atoms and X is a hydrolysable

group.

WO 2004/081121 discloses an antifouling coating composition comprising a
copolymer obtained by polymerising a monomer mixture comprising a Si-
containing monomer having two (meth)acryl end groups and which contains a

divalent metal atom.

It has now been found that the physical deterrence of marine fouling can be further
reduced, even under static conditions, by using a coating composition comprising a

specific copolymer.
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copol ynmer obtai ned by polynerising a nononer m xture
conprising a Sicontaining nononmer having two

w@ ewsh}Aes yl end groups and which contai ns a dPOUEERIW08/055130

metal atom It has now been found that the physica
deterrence of marine fouling can be further reduced,
even under static conditions, by using a coating
conmposition conprising a specific copolyner. The
present invention therefore relates to a process to
physically deter fouling froma substrate in a aquatic
fouling environnent, which process conprises formng

e E)l%@.eﬁfjin%ﬁtﬂ}nethe}:é%l%rr%laqé(é’fbsé‘ F)?oéegsttg?hi%%ly(cll%te%fouling from

envi ronment, a coating conposition conpri
& sulsitate [0 byamugtio deulingxemeropolent xwlitk yrecesshdonukises forming on

tﬁ??ﬂ#ﬁg{%ﬂoqfﬂ@ BERORHER BBFnod TS TRAL & coating composition
OGRS |( )canc@r@@ﬁesIpow@r@@mg@kﬁn@rw)wx%alkw@hal Ml%bk ¢dpolymer
said groups X are not reactive wth each other

th
haying ﬁb'%ﬁﬁ‘d@ﬁﬁ?@%\/%@%ﬁr& Sélth'atﬁdgg'hdgwmﬂ:\ﬁ'ﬂer Cham and (ii) an
égﬁ |I'|d?)|ﬁ'&??1ﬁﬂﬁ %%gﬂt di/%Pacﬁ?eﬁ)?sttm groups Y

ve w groups n addition, it may
al so contain a catalyst in order to pronote

| i nki . 0 f h |
5RO g ot KBS DR 8] 880 Rine P 168 Soating pomegriipngontains
ah PRjanbBilies ceselniiy agentiedvitigac tdage twd grolgRCY readire, with the
the coatin )adCOfTDOSI tion contal ns an or ganosi | i con

B KPURK na@qgﬂ'orha'@lrﬁ@y @sageniage anbalalysham arder to promote
|
dr68GihkivE. W?Léoga?h e er t eSol f(ya?lg)l%egrcegel?n?érq{a% only two

reactiv , t In I on
reentive groups caper mgtecub whichwte not tesstive wmhgeadhnother the coating

caogrgéts{ltfoﬁk?malgg r%%oﬁ%ﬂéoi} Qrogglg}%r%é)%{xt (ﬂ% n average more
thaa@hmv&owé@rcbm \S@edrrgﬂ@uum X. The copol yner does

not uir F%ﬁesenc of a &@ val ent nmetal such, as
Igaidrdues BIS FcES o 82¢l) effer.tbg aAYBa;GesMositionecontains a
CRRQSYIESrofiRRe eslifIRG aiMaddlébh,at may also contain an organosilicon
crosslinking agent having at least two groups Y reactive with the said groups X.

The copolymer does not require the presence of a divalent metal such as Mg, Zn,
or Cu. Hence, in a preferred embodiment, the copolymer does not contain such a
metal.

This coating composition is applied to a substrate and cured to form a coated
substrate. The resulting coating will consist of a water-insoluble hydrophilic
polymer network comprising polyorganosiloxane polyoxyalkylene block copolymer
chains linked to each other by bonds between crosslinking sites on the polyorgano-
siloxane polyoxyalkylene block copolymer chains and/or through an organosilicon
crosslinking moiety which is bonded to crosslinking sites on the polyorganosiloxane

polyoxyalkylene block copolymer chains. In a preferred embodiment, the crosslinks
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metal. This coating conposition is applied to a
substrate and cured to forma coated substrate. The

wo e®alisiing coating will consist of a water-insed/BP®08/055130

hydr ophi i ¢ pol yner network conpri sing

pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol yner
chains linked to each other by bonds between
crosslinking sites on the polyorgano sil oxane

pol yoxyal kyl ene bl ock copol ymer chai ns and/or through
an organosilicon crosslinking noiety which is bonded
to crosslinking sites on the pol yorganosil oxane

tfeéqrﬁh%gﬁyﬁm'ek%ﬁﬁggﬂogﬁ a%%pggﬁ&mgaégﬁgﬁgsblo&m SoRyRI&" thins are

i ment, crosslink
Jubstiemtighynfree lob $an®© p@ VYiokggekyl ene bl ock copol yner
chains are substantially free of Si - O- C |linkages.
The pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol yner

é bopoidanssitxask dosalky aMylene Bictklcopepmermer is _

defined as an essentially linear copolynmer with chains

\WihipotEs specieainho? \ARGK EORRIWERE iswfletinedras ennResentially linear
Ih I n j [0 .a Lo, ;

b e A e Tl

tpoether.dJaessiblackarmaniiedatkedpn asgmashion, tehg dileoting or random.

opol yner _contai n, i.ndependent of each . other, 5-3 :

SRS RUE el oRppultBRE ik sl B 4 Bk aipplimer contain,

iPHESHRIcPO I addth biréeperaie’iloinecanits.OMdes . préfedébly, the polyoxy-

oxyal kyl ene units. A first preferred t?);?p‘@@e of ,

Herlong é'&’ﬁb% CPRIRHEM depRDERNATIBACE PEhes) 330 Rupliyianerunits.

a pol yorganosi | oxane-term nated bl ock copol yner of the

formPS - (A- PO- A- PS)n, wherein PS represents a

Adirstrgtanesi ty ps af @ohiosgdnosiaxareppelyexyatkydene block copolymer is a

IR SEF s GBI of i KBS S0 Po - A -
B ferwhdreink R pebyssenss campdiporyaeskilokare exlechn! @G represents a
Qt;:{l)?ﬂg&gﬁ&&%lpmk? ?ﬁproelg%/qr)rqee:g@(g gg/%gr{f )r%ﬁle&géri?& 5-#3?3%8“ Sé %? at least
1, preferably 10-250.

Other block copolymers can be used, for example a branched block copolymer, a
polyoxyalkylene-terminated block copolymer or a block copolymer having
polyorganosiloxane and polyoxyalkylene terminal blocks. In a preferred
embodiment, the reactive groups X are each situated on a silicon atom of the block
copolymer, although this is not essential if the copolymer is used with an
organosilicon crosslinking agent. Even more preferably, the reactive groups X are
situated in a polyorganosiloxane block of the copolymer. The crosslinkable reactive
groups X can for example be situated on terminal silicon atoms of a polyorgano-
siloxane block of the copolymer, particularly if the copolymer is of the form PS — (A
- PO -A-PS),.

In one embodiment, the polyorganosiloxane polyoxyalkylene block copolymer has

the form PS’ — (A — PO — A - PS’),, wherein PS’ represents a polyorganosiloxane



10

15

20

25

pol yor ganosi | oxane and pol yoxyal kyl ene term na
bl ocks. In a preferred enbodi nent, the reactive groups

woKasa3xaach situated on a silicon atom of the PWDER2008/055130

copol ynmer, although this is not essential if the
copol ynmer is used with an organosilicon crosslinking
agent. Even nore preferably, ghe reactive groups X are
situated in a pol yorganosil oxane bl ock of the
copol yner. The crosslinkable reactive groups X can for
exanpl e be situated on termnal silicon atons of a
pol yor ganosi | oxane bl ock of the copol yner,

j C Ul I M WSai t f =1 Acs
tﬁ%‘k {eih‘]_n%r’gig xd_.t?nl %%ﬁé%%}é%%}ﬁ%gfs’nfb{oae&Sm & e HemulbAsiR
@RI wbegam 6 rdpoeserds pal aliop gad gy havieg dl tock cardnoal atomis dralseach R’
t he mPS - (A - PO - = PS )n, wherein PS
rPBW&Q@?%a%V'p‘HF’VBP&{W&J ﬁo%ﬁé&?‘c?&?mﬁe? H}‘ﬁ%'&ﬁo%’ 4§ an alkoxy
g’#ﬁu@' lstthes wheiUld ULOR. SEkB®PRsAtPNMsAEh t@e)qur BHE arimethoxysilyl,

ein Rrepresents an a

tﬂa\ﬂomsﬂyl t%emy@&ﬁtb@wsaylormetawalr@%ﬁxwlyk éﬂ;ﬁmég’wﬁﬂgth@ﬁysﬂyl and

aving 1 to 6 carbon atons, a phenyl
c’;"‘ﬂ‘%ﬂ*&'&r‘%’%"ﬁal koxy group of the formila -OR Exanpl es

of such groups are thnethoxysilyl, thethoxysilyl,

t | di eth(?(%hs7 c%f Xygﬁﬂk{@ﬁad@%ﬁthox Sllry%f’tpﬁlfornAPS (A—PO —

AooJ vsong@awseIpas@dr@dnﬁla/hw@bkwémﬁréacu@h bq/or@@bum@@ prmyorgano-
the formPS - (A - - A - PS)n can be prepared i
qﬁlygg@@%mewr@t ralees $|é-éd;rp5|ﬁs tyy;tr} @agpiyﬁ@e‘g containing two ethylenlcally

&%'aﬂ%%ﬂ%’r%hh@ﬁﬁﬁ aj?@d/drﬂ%utzmhai' iy rI-PBR?ugg."térQ ﬁ%%ent in excess

taining two ethylenlca
Wlﬁb@ eithylenicallyounsatenatdd greapst By Shyleh@abwplgsaweated group we

[ t ce over~th t '
BB88 ARk B RERERPYSICY GBS ELGR W abPaEhLEdh g outin e
m‘émwfoft@myfmmlaaohcbb@hj@t slick a§8e:th@ﬂThUrﬁ group metal or a
generall carried in the presenc
W% | thesggfodne \éqll9gtt MOIRligS A I’gSlrﬂ Ing Ifr,zplmlns,t’pra,@phydros,llylatlon
BBERNn Sfe ﬁkﬁ@ﬁ@%mé'tlésh%b@% forl BRarflbiéad &6 ARIGH ABfs Hepending
resulting fromsuch a hydrosilylation
on the ethylenically unsaturated group of the polyether.
The polyorganosiloxane which is reacted with the polyether can be branched, but
is preferably a linear polydiorganosiloxane having a degree of polymerisation (DP)
of 2 to 250 siloxane units, more preferably 2 to 100 siloxane units, and most
preferably 4 to 40 siloxane units. The organic groups of the polyorganosiloxane are
preferably selected from phenyl groups and alkyl groups having 1 to 18, preferably
1 to 6 carbon atoms. Most preferably, at least 90% of the organic groups attached
to Si are methyl groups; for example, the polyorganosiloxane is a Si-H functional
polydimethylsiloxane. The polyorganosiloxane can contain more than two Si-H
groups, but this is likely to lead to a branched polyorganosiloxane polyoxyalkylene
copolymer. Most preferably, the polyorganosiloxane has only two Si-H groups, one
at each end of the polydiorganosiloxane chain, so that reaction with the polyether

produces a polyorganosiloxane-terminated block copolymer with reactive Si-H
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reaction are al kyl ene noi eties, having for exanple 2
to 6 carbon atons depending on the ethylenically

waematisrisd ed group of the polyether. The PCT/EP2008/055130

pol yor ganosi | oxane which is reacted wth the pol yether
can be branched, but is preferably a |inear

pol ydi or ganosi | oxane havi ng apdegree of pol ynerisation
(DP) of 2 to 250 siloxane units, nore preferably 2 to
100 sil oxane units, and nost preferably 4 to 40

sil oxane units. The organic groups of the

pol yor ganosi | oxane are preferably sel ected from phenyl

FROHE SUFEA U Yo, BDIRT sNPY) Brfe o 1y BRI Ay blocks o

thaeopolgarer caggshmyps ingdhe aebabntsch&meavedowet hyl gr oups;
for exanple, the polyorganosiloxane is a Si-H
functional pol ydi net hyl sil oxane. The

pol y@r ganesi | oxang; can contain nore than two Si-H
grolips, bdt this jis Iikel o_kead _te, a jpoanc
pot-yie+rg Mm%ﬁarm—mlyoxya yl ere copdt'ynery NDS
preterably, the p|o| yor ganosi | oxane has only two Si-H
grotps, oRE: at edéh end of the pol ydi organosil oxane
chain, so that reaction wth the polyether produces a
pol yor ganosi | oxane-t er m nat eglopiogi: £RPOI ymer wi th
reactive Si-Hgroups situated on the termnal silicon
atonﬁHof t he pol yor,ganosi | oxane bl ocks of t

copollyner, [as showp’in the reaction scheme belgw. Si H
tﬁ,LmLinabe{:Ll ﬁNPE%P % ,aﬁbs&/rbeams s havi ng

Si - H|groupg on fonfterninal siloxane units,¢@r on both
terntmal anmd, non-t@r,m nal sil oxane units, can
alternatively be used. In order to give the required

hydrophi i c pr@peftii®sed blokk fyse gpef erred that at | east
50% of the pol yoxyal kyl ene units in the

pol yoxyal kyl ene bl ock are oxyet hyl ene units.

It Is
herefore preferred that the pol yether used to prepare
'%@1%0@8[‘9%%8%%!’?\952%% BIOVER A '{%ﬂ-@ﬁf@'%?é %%w"gnﬁ on both

tbfniRaPShd BERYEBISaI RNb&she Ghitd) eHERItaRal ¥ Beyriday| ene
oxypropyl ene) copol yner having a mpjority of

pol yoxyet hyl ene units can
In order to give the required hydrophilic properties, it is preferred that at least 50%

of the polyoxyalkylene units in the polyoxyalkylene block are oxyethylene units. It is
therefore preferred that the polyether used to prepare the polyorganosiloxane
polyoxyalkylene block copolymer is a polyethylene oxide, although a poly(oxy-
ethylene oxypropylene) copolymer having a majority of polyoxyethylene units can
also be used. The ethylenically unsaturated groups of the polyether can for
example be allyl, vinyl, hexenyl or isobutenyl groups. One example of a preferred
polyether is polyethylene glycol diallyl ether. The polyethylene oxide preferably has

a degree of polymerisation of 4 to 100, more preferably 4 to 40 oxyethylene units.
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al so be used. The ethylenically unsaturated groups of
the pol yether can for exanple be allyl, vinyl, hexenyl

w@eoosastiod enyl groups. One exanpl e of a pref erP@€EP2008/055130

pol yet her is polyethylene glycol diallyl ether. The
pol yet hyl ene oxi de preferably has a degree of
pol ynerisation of 4 to 100, re preferably 4 to 40
oxyet hyl ene units. The nolar ratio of oxyal kyl ene, for
exanpl e oxyethylene, units to siloxane units in the
pol yor ganosi | oxane pol yoxyal kyl ene copol yner
preferably is in the range of 0.05:1 to 0.5:1 . The
i - H-f iy | j | vet o
i, Ficlataho 2F B BRKAE PEP Xt PP I8 e S Au G Y iBREne unis i
the gfadya@bbnyosileaane golyoxgalkpleae cooiyonef piGferablyr isuipstheorange of
&bgéhqugﬁgly unsaturated groups in the range of 1.5:1
‘026:'?Yriore preferably 2:1 to 4:1 . The reaction can
be carried out at anbient tenperature, but an el evated
ten%erature in the range 60 to 200C, for exanple 100 ,
the S50dungtignab @oproeganosiexanthang e Pplygthes cgatrining|gihylenically
I ; _po
Rl todl BitP pPEEREN ToRipd e e RBGSS SHEOgRups to
gihgéricakydund stiatechgaipaliy e ianghetdcHill do 6pl, andnei pretecalkly 2:1 to

reactjon product of chlaoroplatipic acid an n
£h o 2bRRCLER Bbnks st ik i AoBiebl Rl Bl elevates
tempatatuad iimnthe arpigees0i ® 20pP@L ifatuekEMpiVIO0 to 150°C, may be
tetranmet.hyl disil oxane conplex. The catalyst is
Rreteredaniie neagdionnisagsneredy f¢asried. wbon1the. Breseneg of a catalyst
: Okt [ [ S :
PR LB Tkl e (A peblE ol nddi e preferred
@atieo Tatalysd 02 hexachkioropledingi aeidf ematreaetidn product of chloroplatinic

B AR A o5 (bt b B ERTLRL 2Pt uprpturaton
arpgitdrets usipiginmradivinylexstessetafl tditdlopartey ejohdlex. The catalyst is
cont ai ni n dg%%{]em cal ly unsaturated grou

RS gms Jtars CPORGE i pRiRim & Mhodium per 100
ﬁ%@g{ﬂosg&% | e USISAKUHARDRE B6IPsIBaNbSNIokESe, " RIBSE pRiferbblyl 0.00001-
0.002 parts.

The Si-H-functional polyorganosiloxane and the polyether containing ethylenically

unsaturated groups can alternatively be reacted using a molar excess of the
polyether containing ethylenically unsaturated groups, for example at a molar ratio
of Si-H groups to ethylenically unsaturated groups in the range of 1:1.5 to 1:6,
thereby producing a block copolymer of the form PO-(A-PS-A-PO),, wherein PO,
PS and A are defined as above and the PO blocks have terminal ethylenically
unsaturated groups. Such a block copolymer can be crosslinked by an organo-
silicon crosslinking agent having reactive Si-H groups, for example poly(methyl
hydrogen siloxane) or a methyl hydrogen siloxane dimethylsiloxane copolymer, to
produce a water-insoluble hydrophilic polymer network according to the invention.
Alternatively, the terminal ethylenically unsaturated groups can be reacted with a

suitable silane to convert them into reactive groups X.
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t hereby producing a bl ock copol yner of the form
PO (A-PS-A-PO n, wherein PO PS and A are defined as

wabmwsasAand t he PO bl ocks have term nal ethyl enPCEEP3008/055130

unsat urated groups. Such a bl ock copol yner can be
crosslinked by an organosilicon crosslinking agent
havi ng reactive Si-H groups, for exanple pol y(nethyl
hydrogen sil oxane) or a nethyl” hydrogen sil oxane

di met hyl si | oxane copol yner, to produce a

wat er - i nsol ubl e hydrophilic polymer network according
to the invention. Alternatively, the term na

et hyl enically unsaturated groups can be reacted with a
suitable silane to convert theminto reactive groups
Theltvganogicasclossionking egeiti nki ng agent As nenti oned

bove, if, t s X situated on a .
Roaianse ePpeioBirgut Kitglalin & naeroanasiingane block of the
dopaiimeteardl hdt rRastived Wiareadhhethed athieNbatin g R $dsibnUsSsH in the
in the present invention requires the presence of an

RSESRIH OBV NN requires| th@kpfﬂfeag%rﬂf ﬁra\nragn%vhqoea@rtosgwlng agent
VRIPS: 1 GRB RS G BallR Wil fi‘1e9§:1‘i’d‘ Bioufis LN addi tion,

e conmposi t y contain a cata t he
Ipcaidjddlogaﬂmsmdmm@h@rpmby@mymmyIoetwysbl ock copol yner has
only two reactive groups X per nolecule, the
conmposition contains an organosilicon crosslinking

lagRNpolyarjamgsiskamees Gigex yamkyteriehBlo ck WopbgaRlringe @filPuRd reactive
Y per nolecule, for exanple 2.5 to 6 reactive groups
grarPsof @@Olfﬁdeﬂdealﬂée FOMRSIioNoEPR{RINE NN Ared Qs igrNng/Psslinking

RNk %nOEN/é/ra BB SN T8 Nreabfle RFSITY e( geF thBRcule, for

or ganosi con cr ogs li n[<| ng nol ety IS a%r anche
panyse gaﬁoéol o x eaastiveng@iups ngeatmbleaste, t tior @ rreteorky dormation

SRR g el iy Eo38r e kol BRThelex e womppsilcon
@osslipRingSmoidti dx Ya Grangred polyaryainogilexape, caithingg at least three
ShabReyccar oL he 2oL d grouns, Lo QLoueE i ROty

et hyl eni cal |y unsaturat ed groups.

Examples of suitable groups X are Si-H groups, Si-alkoxy groups, silanol groups,
amine groups, carboxylic acid groups, thiol groups, epoxy groups, ketoxime
groups, acetoxy groups, and ethylenically unsaturated groups.

Groups Y that are reactive with one or more of these groups X can be selected
from the same list, the choice being dependent on their respective reactivity with

the selected group X.

When the groups X are Si-H groups

If the reactive groups X are Si-H groups, the organosilicon crosslinking agent can
contain ethylenically unsaturated groups Y. Such an organosilicon crosslinking
agent preferably is a polysiloxane. The polysiloxane can for example consist of
siloxane units selected from Q units of the formula (SiOa4z2), T units of the formula
R°SiOs, D units of the formula R%SiO,;,, and M units of the formula R%SiO1,
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Goups Y that are reactive with one or nore of these
groups X can be selected fromthe sane list, the

waebmsasibei ng dependent on their respective reBCt/ERi008/055130

with the selected group X. Wien the groups X are Si-H
groups If the reactive groups X are Si-H groups, the
organosi |l i con crosslinking aggnt can contain

et hyl enical ly unsaturated grolps Y. Such an

organosi licon crosslinking agent preferably is a

pol ysi | oxane. The pol ysil oxane can for exanpl e consi st
of sil oxane units selected fromQunits of the fornula

A B AR g SEisybrBub A P e R el At bkényi groups
HRevir&Si Oio 6 ZanbeT @toms,het RasRthrearR®, R® anbdfer iRusuttstitiares being

ajel ei from al kyl and al kenyl groups having 1 to 6
BOH"M}ons, at ieast three Ra, Rb and/or Rc

|smspd>|§/@k@@h§sut&bﬁg p@h}@ﬁt?éﬂkyléﬁé%‘bck' dogohgner is of the form PS — (A

pol yor ganosi | oxane poly C¥al kyl ene bl ock copoly
oFPQ het f—d?%)npgherecmthe p@ ivey I-pgt)qy,ps%éf%gﬁuqtg@ on the terminal

éfll fl &FnsSbr Meg{)&yﬁr§aﬁo$ﬁo§(aﬁbt5féé ohe éLE% g)ﬁ‘egﬁjecrosshnklng

I con atons yorganosu Oxane
agﬁntt &od @rmrycm‘edqiolmrgamSllnkdam@ hagegtetmeteracaﬂyaurtslaadated groups Y

ane havij n t hyl eni cal | nsat ur at ed
DRI SEALRR I BAREDEP S5 AR e potREENEfifhe generally
r@mléecta ROIP Myames M axig ang epessdllyyD car®r Tiseslkehyl groups are
and/or T units, Munits _and optionally D units. The

RPlesAY RIEsER I Uittt o PG BFeRNSRITaneNEaR 6. expwle be
mabmogérbszéhé%%ﬁsmgrbﬁe%r RSB Rt Of el (g,.om ), from 0 to

oxane conprisin ne or nore Qunits of the
1% DaLpity of theofmrr@UlaoRﬁﬁ)ODz uaind Mofinitshef fthe rfunrrwla?b‘?a 2Si01p2,

e fie RO S KD AlisPlushiSs pl st BOE A abé gyt groups

redviyg 1 amé calrtk@naionts, @t esast three R? substituents in the branched siloxane
being alkenyl units. If the polyorganosiloxane polyoxyalkylene block copolymer is
of relatively high chain length, a low molecular weight Q-branched siloxane
crosslinking agent may be preferred, for example a vinyl-functional Q-branched
siloxane comprising a Q unit, four dimethylvinylsilyl M units, and 0 to 20

dimethylsiloxane D units, which may have the formula:

\

H,C—Si-CH,

H,C—Si—CH,
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having 1 to 6 carbon atons, at |east three Ra
substituents in the branched sil oxane bei ng al kenyl

waeiosa321bd t he pol yor ganosi | oxane pol yoxyal kyl BCIEER100£§55130

copolynmer is of relatively high chain length, a | ow
nol ecul ar wei ght Q branched sil oxane crossli nking
agent may be preferred, for npl e a vinyl-functi onal
Q branched sil oxane conprising a Qunit, four
di methylvinylsilyl Munits, and O to 20
di met hyl si | oxane D units, which may have the
formul a: 1 f the pol yorganosil oxane pol yoxyal kyl ene
C -
Pl AR TRl afie BoRERFaIRc s BIER cobBlymcr Soti frore than two
St @radssn thevorgenogilieom ceddslinking agentiheed gobogstainFomore than two
|l e, the crqsslinking_agent can,be a . .

BYIgheah LRSI Aot EnFrE P Bo 128 pssiiniae gpent can be a
polARbgaAbSIHXERE WMtSiHIRG ®@® 8thylenically unsaturated groups such as a
di met hyl w,nYI silyl-term nated pol ydi net hyl si | oxane, or
qimegyivimdsilyl-griingted polysireathylspexang. oF daa6sbe axapwéure of such a

AR gBhBcRe CET oA T HIRERLAR, sElifuRR Wadhs® witn o
hraschad abkydrganosiiexavieshavirg ethybenicallyl erssstutabed groups Y situated
br anch | f._the pol yorganosi | oxane pol yoxyal kyl ene
%]%gﬁaetgtgr&eﬂ@mr& tains reactive groups X which are
Si -H groups and the organosilicon crosslinking agent
contains ethylenically unsaturated groups Y, they are ,
I§her aplygraasgste@nen pplyexyrikyane eblgfk acepalungisicontains  reactive

slled ] ; . I .
GBIBS KOURG 2y | TR APNES i oBU PR gonain
etbyeeicalhenssiuiated graupspf.dhey atd gengrally reactgrbinrihe pregence of a

0..00001-0. 5. part | at i nu r. rhodi r 10 [

Gy S e oy, ofCH, el SR HE SR DL BoM. Preferreo
mgtrmmyﬂtéﬂyé'tQIWebfaﬁ)cc%lescﬁbﬁcili yabfl&/e. Wnle patalyst denseferably used in
si | oxane xya ene ock copal ynmer caontainin ,
agpoyty, erUgg-oéaQY@r%z%%a'ﬁB@ﬂmi% &g@wpé_s%qri 190 ‘ﬁ%fgﬁtg s of the Si-
G RBRAI H AR Yarl RAGEFR bd’l’){(ﬁ(gﬁmy%’nert%é@c@éolﬁheﬁ THeOSH¥organo-
to ethyleni‘cally unsaturated groups in the range of
silogane t polgoxyalkyigiee block copolymer containing Si-H groups and the
organosilicon crosslinking agent are preferably reacted in a molar ratio of Si-H
groups to ethylenically unsaturated groups in the range of 1.5:1 to 6:1, more
preferably 2:1 to 4:1. The crosslinking reaction can be carried out at ambient
temperature but proceeds faster at an elevated temperature in the range of 60 to

200°C.

Because the crosslinking reaction proceeds at ambient temperature when the
polyorganosiloxane polyoxyalkylene block copolymer containing Si-H groups, the
crosslinking agent containing ethylenically unsaturated groups, and the catalyst are
all in contact, it may be preferred to package a curable coating composition based
on such reactive groups in two containers, so that the polyorganosiloxane

polyoxyalkylene block copolymer, the crosslinking agent, and the catalyst are not
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preferably 2:1 to 4:1 . The crosslinking reaction can
be carried out at anbient tenperature but proceeds

wo amBas219¢ an el evated tenperature in the rangeCDEPB08/055130

to 2000C. Because the crosslinking reaction proceeds
at anbi ent tenperature when the pol yorganosi | oxane

pol yoxyal kyl ene bl ock copol yngr containing Si-H
groups, the crosslinking agent contai ning

et hyl enically unsaturated groups, and the catal yst are
all in contact, it my be preferred to package a
curabl e coating conposition based on such reactive

et e bR BRI TR el el b ot can be mixec
shoetlyc betosé | apipilingticay effdr, exemipleh éhec abtalyss tcaar be mickbyed with the
BaR e, Ot ca Bt AdToay Garoieteth ar o | Br Polvorgano-
driekarex 3N ckyalkpRneabrIck SEogdymbe doaedidegdSiHt GrdUpe being in a

crosslinking agent containing ethylenically
PRIEAE r SRNEAINGF- oblbernatiyRly.p ey Oplysrdrnosteae polyoxyalkylene block
n VIR S -

Kt o Bt OO o P p St AP MR catalys
ol yae geanked| sepamtepl yaplipabky | witte padckf chpolppiverganosiloxane
the crpsslinking agent can be packaged fq her nd.

i SaRiRyer B SRl GogBalREl B Seert F o arsSliking agent
domigor@int.t he pol yor ganosi | oxane pol yoxyal kyl ene bl ock

copol ymer conponent or part of the crosslinking agent
conponent. Wen the groups X are Si-al koxy or silanol

L Si - al kox roups,
GHRRBe hfor a?g 55&?%/%‘%0%/%)@%0 BUbs y group

they can ) each other in the presence of .
Ihtiiesteactiveigtbupscaiaat wialkoxy @royps. ey eart réack withdijpach other in

& ARRefF 37 LPIELRY, A7 sl ol bR dis y on the
a@osslinkingrsgengribpresent; beyngasther 8Rakoxy bhsitdmel geapsi ve
s| i nki ng agent selected fro

Ig{%@pg\égf%ﬁ égqsgg@]r}% grolyps theyrcan react with them reactive groups

Y on the crosslinking agent selected from alkoxy, acetoxy, ketoxime, amide or
hydroxyl groups bonded to silicon.

The coating can thus comprise polyorganosiloxane polyoxyalkylene block
copolymer chains linked to each other through Si-O-Si linkages derived from Si-
alkoxy crosslinking sites on the ends of the polyorganosiloxane polyoxyalkylene

block copolymer chains.

The reactive groups X on the polyorganosiloxane polyoxyalkylene block copolymer
can for example be present in groups of the formula -Si(R’);-OR, wherein R
represents an alkyl group having 1 to 4 carbon atoms and each R’ represents an
alkyl group having 1 to 6 carbon atoms, a phenyl group, or an alkoxy group of the
formula —OR. Examples of such groups are trimethoxysilyl, triethoxysilyl,
methyldiethoxysilyl, methyldimethoxysilyl, dimethylmethoxysilyl, and
dimethylethoxysilyl.
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hydr oxyl groups bonded to silicon. The coating can
t hus conpri se pol yorganosi | oxane pol yoxyal kyl ene bl ock

wa@opelisameé chains |inked to each ot her throughP@G/ER2088/055130

| i nkages derived from Si al koxy crosslinking sites on

t he ends of the pol yorganosil oxane pol yoxyal kyl ene

bl ock copol yner chains. The rﬁ?ctive groups X on the

pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol ymer can

for exanple be present in groups of the fornula

-Si(R)2-OrR wherein R represents an al kyl group

having 1 to 4 carbon atons and each R represents an

al kyl group having 1 to 6 carbon atons, a phenyl

group, or an al koxy group of the fornmula -OR Exanpl es

Tie smachivegoayss ¥ran thel clrresi;iimkmi dgent cahedlbmbpggireyént in groups of

BE iefnin Sl RO herSi R iy e he,aedniogs gign above. In it

s"m@retst \f@rn@rtaépéroé’smuﬁdwgg@htoszéhIWIwgetmw SrébsAlca® such as
present in rougs of the formula -Si(

tﬁH@W@FW' Hefaathil, thkdRropile ordalRaligy @*N@H'%Zﬁa\ﬁbt”qm@ﬁﬁ%ane for
PeIE T, pRYTIREORIARE SUEH P nR kAo fiSjne. methyltiethoxy-

Stlleneae&thyltrletmwtysWe)pgﬂ noctyttmtha)kusulyheorctrh(asidishlktax;ejlane for

a th Iko for. exanpl.e_an,al kox si | ane

ot & AT PRSI a8 YR et eatt a diatky-

cﬁéthbkj?srlbﬁéféQ&N%B|oﬁtﬁ§tk®rdlé‘th@fO}s‘}1bh@et hoxysil ane, or a

di al koxysil ane, for exanple a dialkyldinethoxysilane

such as di net hyl di net hoxysi | ane,

£ B R BB o
hamd@rdwfb@xycgmumnﬁwamrganpwcm loonséiaking lagent ghoulpsgontain more

¥ S bR AR BRI fen B SR P A AR spene or @

mﬂtysnbearae t@mtalrirrcg(ataebartmeosu(a)m)glum WwhxreireRd9 akfiméd Agabove, a
at | east one -Si (OR)3 u ,, %n R is defined as

gxange containing at least two -Si(R O )2 units, or a polysiloxane containing
at least three -Si(R")2(OR) units, wherein R” is an alkyl group having 1 to 6 carbon

atoms.

If the polyorganosiloxane polyoxyalkylene block copolymer contains more than two
Si-bonded alkoxy groups, an organosilicon crosslinking agent containing only two
Si-bonded alkoxy groups and/or an organosilicon crosslinking agent containing
more than two Si-bonded alkoxy groups can be used. Alternatively, such a
polyorganosiloxane polyoxyalkylene block copolymer containing more than two Si-
bonded alkoxy groups can be cured by reaction of the Si-alkoxy groups with each
other in the presence of moisture, and preferably a condensation catalyst, without
need for a further crosslinking agent.

A polyorganosiloxane polyoxyalkylene block copolymer containing more than two
Si-bonded alkoxy groups is a self-crosslinkable polymer which can cure to a water-

insoluble hydrophilic polymer network. An example of such a copolymer is a
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pol ysi | oxane containing at least two -Si (R")(OR) 2
units, or a polysiloxane containing at |east three

WO B10gMR3)12¢ OR) units, wherein R' is an al kyl grBCIpEP2008/055130

having 1 to 6 carbon atons. If the pol yorganosil oxane
pol yoxyal kyl ene bl ock copolyner contains nore than two
Si - bonded al koxy groups, ogpan03|llcon crosslinki ng
agent containing only two Sl onded al koxy groups

and/ or an organosilicon crosslinking agent containing
nore than two Si-bonded al koxy groups can be used.
Alternatively, such a pol yorganosil oxane

ﬁ%&fg@(@éng){%ﬁé‘ﬁggb%kﬁé’rﬁ’é’b%@r opBih rgéMnéﬁ%ﬁs/g&mﬁglg?g)(OR)g

bon Xy’ groups can by rea
urtits, Siheedik X gng R gps definéd @acbooehEBor exarhple, pridsancapolymer of

B RO Seel foP G T fr T o I POEE ke e csn SIRAGRY: units are
bR niHestelamansiicsn Josdiae %gzo HIsil e BEKS.

contai ning nore than two Si-bonde koxy groups is
e PobiosgaIasieasee PRYPYYRIKYIGRS diodaforely@ef &%talmng Si-bonded

ARG/ LRAREUEE AP e aPOLURTIORBEHHRT i 18oRHPB-B-PS-A.

I'S” apo gano
o) ry dSuyeh ayblecie Cbpdymecdfmlrym’armrmi rﬁtlm;dereidalw uhsaturated groups

SI(RN)(OR 2 unjts,. erein nd R are.d eda
b 3%8?968xaﬁ;9|eéc“%“€|688%e BehrSnde AL WATH, Bine of the
f()ﬁnmaﬁens. )(OR$) Whedhe IReighdt Re af& afffinge &5 GBoVd, QB) cénvert the
units are S|tuated on the termnal silicon atons

chﬂew@a%pg%@t%mﬁ@%lr&@KgactWﬁegr@ypycﬂfg}aﬁagrmldaa%R
db?heyﬁﬁ%ai /b BGBbRfkaIRGRPLIIRS ega%ﬂt@fﬁ?ﬂhg (Sl Qﬁ&shegtom in the

groups can alternatfive copol yner
mﬂyqrgencﬁamlpnarmp(oyop@lmaye rblo@uchpdymeoc ExamplﬂSyqfesuch silanes

8" or opiiebaBiglecy | pRF ARSIt oMl FRBRERR, ,  an
dimetHystRofsilame formula H Si (R )2(OR), wherein R and

R are defined as above, to convert the ethylenically
unsaturated groups into reactive groups of the formula

Uﬁieﬂlﬁ )tzﬂs%)eferred that the crosslinking agent, if used, is an organopoly-
siloxane, for example a polydiorganosiloxane such as polydimethylsiloxane having
end units of the formula -Si(R’)2(OR), particularly such end units where at least one
of the R’ groups is an alkoxy group, or a branched polyorganosiloxane in which
each branch is terminated with a group of the formula -Si(R’)2(OR). It will be
appreciated that some crosslinking between polyorganosiloxane polyoxyalkylene
block copolymer chains terminated with reactive groups of the formula -Si(R’),(OR)
may take place even when a crosslinking agent is present. It may be preferred to
use a minor amount of crosslinking agent to control the properties of the cured
polymer composition. For example, a branched polyorganosiloxane containing Si-
alkoxy groups can be added to increase the degree and/or density of the
crosslinks, leading to a harder cured polymer composition. An alkoxy-terminated
polydiorganosiloxane of relatively high chain length, for example polydimethyl-

siloxane of DP 100 up to 250 or even 500, can be added to decrease the crosslink
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containing 1, 2 or 3 reactive al koxy groups each
attached to a silicon atomin the pol yorganosil oxane

w@eiogasiad kyl ene bl ock copol yner. Exanpl es of BCIAP2008/055130

silanes are trinethoxysilane, triethoxysilane,

met hyl di et hoxysi | ane, and di net hyl et hoxysi | ane.
Usually, it is preferred that,the crosslinking agent,
if used, is an organopol ysil oxane, for exanple a

pol ydi or ganosi | oxane such as pol ydi net hyl si | oxane
having end units of the formula -Si (R )2(OR),
particularly such end units where at | east one of the

0 o n,al y P
o A, .o O s B S posion, Top overal
pubportian gofoalRoxyf- fLmbHorﬂajrp'n]jlcarga&)\?(lllaXaaﬁé (ﬂa)yoxyalkyhehb dopolymer to
i at ed tthat SOME Cr oS Ilnk b
B, R S enat R B Broph RS T LAl o) BE ko yalgiy the range of
1Jen s1foer m nated with reactlve groups of the fornula

-Si(R)2(OR) may take place even when a crosslinking
agent is present. It may be preferred to use a m nor

ﬂ;@éﬁélk&? gF §'rleQJ;‘t'\M9n égéﬁ‘btﬁeﬁ’ur?ﬂgﬁﬁé'seh&i? PRGN BForm Si-

of the cu% mer conposition or exaine, a

OrSitickege Al wmreﬁmoeudaomnee@br&vanmtragnlﬁeal teoxpergtuoeipgithout a
ded tOdI ncrease t he degree and/ or densit(% of i

GV AT Fradetdso TRt i RSN ol Fraseii,of &' siloxane

cfdh@ﬂéﬁ%ttdrﬂ Batafyst. ahwxsultfabrdﬁpﬁ%ﬁﬁd@@a‘ﬂdh otgansts magx BB eutilised.
relatively high chain length, for exanple . .
B%ﬂsﬁdlunﬁ@tdﬁyﬂ)r%? | 8Siden d-ay¥is [@BidEg @re@i¢ Angsinopganis &asePotransition
a y, | eading
1igh, BomBaRs, O aR SRR fal: SRS e
Tjwesu’eaxlanpr@m@ensmiomﬁafalysbwnffonexamp@l comprise a compound of a

R PR e BERRE T BR PR, o E 2R el Baff e tranium
OCﬁhpt&md@ drbeitadiogealkbxidf): dthenvide RAownhss tﬁaﬂaﬂek@t&rs Zirconium
roups react with each ot hﬁi“ﬁ%a@@‘é’e presence. of

XS 479Pneds B$TS) 9rgha XideRi 6an ealiernaiyeliarpe used.
RREREAnd/BY ShciHatd HakEA talAfHRe iy Uesnpidd B@BpBund according to

the general formulae Ti[OR’]; and Zr[OR®, respectively, wherein each R®> may be
the same or different and represents a monovalent, primary, secondary or tertiary
aliphatic hydrocarbon group, which may be linear or branched, containing from 1 to
10 carbon atoms. Optionally, the titanate may contain partially unsaturated groups.
However, preferred examples of R’ include but are not restricted to methyl, ethyl,
propyl, isopropyl, butyl, tertiary butyl, and a branched secondary alkyl group such
as 2,4-dimethyl-3-pentyl. Preferably, when each R® is the same, R’ is an isopropyl,
branched secondary alkyl group or tertiary alkyl group, in particular, tertiary butyl.

Alternatively, the titanate may be chelated. The chelation may be with any suitable
chelating agent such as an alkyl acetylacetonate such as methyl or ethylacetyl-
acetonate. Any suitable chelated titanates or zirconates may be utilised.
Preferably, the chelate group used is a monoketoester such as acetylacetonate

and alkylacetoacetonate, giving chelated titanates such as for example diisopropyl
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catal yst, but proceeds nuch nore rapidly in the
presence of a siloxane condensation catal yst. Any

W@ 08akdies pol ycondensati on catal yst may be utiPCBEP2008/055130

These include protic acids, Lewis acids, organic and

I norgani ¢ bases, transition netal conpounds, netal
salts, and organonetallic corqg exes. The sil oxane
condensati on catal yst can for “exanple conprise a
conmpound of a transition netal selected fromtitani um
zirconium and hafnium Preferred titani um conpounds
are titanium al koxi des, otherw se known as titanate

, , | ko > )
e pEE el e (ORPEAT] DERIR St fangre,  dio:
@opdxptitaniurndis(ethyleretzh cetdta), petshertive . d@onplse ofisuitable catalysts
d di 1 I Ti[ORS 4
S8 qoatpral G85riba e Breby P50 meR whBaTH e nhy be the
same or different and represents a nonoval ent,
rimary, secondary or tertiary aliphatic hydrocarbon

@NOURH efh traagitipe m?F?éaﬁOWOLﬁ}daﬁaﬁ*éoﬁS é'(tﬂﬂaé@ rgsigy present as
Jﬁa‘é@%tlcatrpfo]‘%&ﬂ{p@é) {Bﬁ’/é.@@"/ padenah e \/\kﬁbﬁ‘"ﬁ&\}‘é}@g&?&mosiloxane

contaln partla unsat'ur at ed groups.
o ehyatkenexcapplyewergiuRBrosslaikingeagrnt. are not
restricted to nethyl, ethyl, propyl, isopropyl, butyl,
tertiary butyl, and a branched secondary al kyl group

Eurter asitdblé-ctinaehsatlondcaten bl whith ehgy BElused Mietheaedlyst for the
R5 is the same, R5 is an isopropyl, branched secondary

Fé?ly(pqarlsﬁi'@!]pr%ch@'érlﬂit&?yprgﬁﬁm inyiebtien inglugiarqondansation catalysts
i befigPYRY! iRl v it apatiema .

Ly e
afmernati nepkatfe nickslu atunzisiuan gallkyh oagetmanivet. txxatrplesuciglude iron

S50EL Do BlaBle B SRS hAB R By s vyt o
tBrtefter stahioud betoates ltiat stegiepup napathats, ButpiirokER-@esiitexoate, tin
bsul‘tly?rgtea,ls c%cl:’gé Iet %§§€hneagyia tin trisuberate, isobutyl tin triceroate, and
diorganotin salts, especially diorganotin dicarboxylate compounds such as dibutyl
tin dilaurate, dimethyl tin dibutyrate, dibutyl tin dimethoxide, dibutyl tin diacetate,
dimethyl tin bisneodecanoate, dibutyl tin dibenzoate, dimethyl tin dineodeconoate,
dibutyl tin acetoacetonate or dibutyl tin dioctoate.

Further, the catalyst may be an organobismuth or organo-phosphate such as bis(2-
ethyl-hexyl) hydrogen phosphate, or it may comprise a halogenated organic acid
which has at least one halogen substituent on a carbon atom which is in the o-
position relative to the acid group and/or at least one halogen substituent on a
carbon atom which is in the B-position relative to the acid group, or a derivative
which is hydrolysable to form such an acid under the conditions of the condensation

reaction.
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and al kyl acet oacetonate, giving chelated titanates
such as for exanple

waleiosapriopyl bi s(acetyl acetonyl)titanate, dii sSoOpeDPR1008/055130

bi s(et hyl acet oacetonyl )titanate, diisopropoxytitanium
bi s(et hyl acet oacetate), and the |ike. Exanples of
suitabl e catalysts are additignally described in
EP1254192 and WO2001 49774. e anmount of transition
nmet al conmpound such as titanate ester present as
catal yst can for exanple be 0.01-2% based on the
wei ght of pol yorganosil oxane pol yoxyal kyl ene copol yner
N r [ cange t
B S S oA e o e el Ea B o AP TR s any
qubls;ameltbatwmrtakeeaptameiectmrt pair bo &sENé comaden’t bcmd — for example,

8 R RorF O B il uf BB ARG iR ceula MR? X'

wihétein MO\ WMGgomad;rtﬂ BhEK & ,is Mldepentemly ﬂh@l éamlén (i@entical) or
q%er mani um Exan'pl es include iron stearate,

Fereat and reprgpentafa @Pégvalgrﬁbﬁﬁﬁ@t'@mdmaéb% Htoéﬁty:b@ylng from 6
BUEA cBbonl Aok lsukh ut %t%roﬁ%ﬁ%cg(ﬂ&%ﬁ@%m?ﬁég‘ preferably

ol eat'e, tin napht ate trnt xoat e,
havmgbat benaat ene ehadtrorremtimkwilmgreyemehhom gicspbsrcht & —CFs, -NO; or

but e di or ganot.i al t

Sl W EERORRS: ot hn B AT D S Al idleomnatomid s 1. 2.
¢ Husnd gtisro,di loawr: 6/1'nfh thd privie tHalt i -+ ELG yOAé &xample of such a
di butyl tin dinet hoxi de, di butyl tin diacetate,
AtahstHy B(esFs)bi sneodecanoat e, dibutyl tin di benzoate,
di met hyl tin di neodeconoate, dibutyl tin
acet oacetonate or dibutyl tin dioctoate. Further, the
Araeaaypte ofay bbee aatatysyahebiasnne for ér quatganaoy phus@tiamecompound

S 1 S(,2- L - hex . r

S SRSl RATE L B i T8 el IR B BpaBogidione or i

doe@mctuoneml @@©thes Ulatalfstiebtictonag aatubonaajoamevml &h organotin

is in the ex position relative go t he acid

Cmbppiatgy fqr@éém%éawad%@@ﬁ L) @.%Warahe e%(?%'ﬁ‘ such a tin
JMgich is in the b-position relative to the acid

group, or a derivative which is hydrolysable to form

such an acid under the conditions of the condensation

Since a polyorganosiloxane polyoxyalkylene block copolymer having Si-alkoxy
groups and a crosslinking agent having Si-alkoxy groups do not react in the
absence of moisture, even in the presence of a catalyst, a curable composition
based on them can be stored in a single container, provided that the reagents are
dry and the container is moisture-proof. Upon opening of the container, the curable
composition can be applied to a surface and will generally cure in the presence of
atmospheric moisture. Curing proceeds rapidly at ambient temperature in the
presence of a catalyst, particularly a titanium tetraalkoxide or a chelated titanium
alkoxide.

One type of curable composition according to the invention comprises a

polyorganosiloxane polyoxyalkylene block copolymer containing Si-alkoxy groups,
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reacti on. The catal yst can alternatively be a Lew s
acid catalyst - a "Lews acid" is any substance that

wowdos/13abke up an el ectron pair to form a coval BCt/ERPmNgl055130

- for exanmple, boron trifluoride, FeCl , AIC , ZnCh,
ZnBr2, catalysts of the formula MIR4 fX1 g, wherein ML
is B A, Ga In or Tl, each is independently the
same (identical) or different '‘and represents a
nonoval ent aromati c hydrocarbon noiety having from6
to 14 carbon atons, such nonoval ent aromatic

hydr ocar bon noi eties preferably having at | east one

wgwna\gﬁ?&ﬁ% ga?%ﬁl{mrgﬁw@gﬁh ?IRpegg? tu‘\%g h%lEdo 8, siloxane

aindersatih ¢atalgst)Heogmmpediton béing patke?in anmo%tquprogf tentainer.
O 1lor 2, with the proviso that f + g = 3. One
exanpl e of such a catalyst is B(C6Fs)3. An exanpl e of

AtHaRgA Ceal Mpdrobisyl@&ramtdiRtion atodUpicRILBET Ya aFsRdrgdRosiloxane
conmpound such as tetranet hyl anmoni um hydr oxi de. Am ne

RAYYRikyieneablogl cppalymgofsmiated \wahjreﬁ@ttweo§l fi gFPups can be
@aﬁlﬁ’é&“égt r‘é%Hﬁ’¥ éﬁ&e@ﬁéﬁ@ ?oﬁdlﬁé(ﬁéﬁ% etgﬂf%%r 8 M such coypobymers do

organotin ca | at e; ['am ne
oAr give ubalr byrlm facambenWtemnpe[athrea It ma;cmlnﬁpfetmrel beSipneferred to

PR P b oA Bo R e mer o o

dopolyngerJerraink aywl aHpthed oedive IPaGH. The Shle gﬁtblé‘p@a"l@@w of general
noi sture, even in the presence of a cataly a
keureasted w&ﬁpﬁagpmpeﬁn%&ge@lrﬁﬂg PRePNYIERICREY élﬂé@fé'ﬁat?ﬁ gioup which

reh8g!\GittF #iel Sl rou;?éHM 'a%%etrWééct%egrbﬁﬁgﬁmhsasaéﬁalﬂé')%y, which is

and the contai I S noi st ur e- proof on opening O
ndieeadiveavitre 5i- Htthé f@rmsaﬂsieereeomgnoupa% o%ntﬂmetresedplpg ipelymer. For

et&%r’r?plg,ulrefa%ﬁvee 8Podup\§'i éfl thgefgrerrrlagl-ﬁi(&%&)ﬁ h%?elﬂrls 4RACR’ have the
meanings given above, can be introduced into a Si-H functional copolymer, for
example by reaction with an ethylenically unsaturated alkoxysilane of the formula
Z-Si(R’)2(OR), wherein Z is an ethylenically unsaturated group such as vinyl, allyl,
isobutenyl or 5-hexenyl. Examples of such ethylenically unsaturated alkoxysilanes
are vinyl trimethoxysilane, allyl trimethoxysilane and methylvinyl dimethoxysilane.

If the Si-H terminated polyorganosiloxane polyoxyalkylene block copolymer is of
the formula PS—(A-PO-A-PS), as defined above, a polyorganosiloxane
polyoxyalkylene block copolymer of the form PS'—(A-PO-A-PS’),, wherein PS’
represents a polyorganosiloxane block terminated with an alkoxy-substituted
silicon atom of the formula -Si(R’)2(OR), PO represents a polyoxyalkylene block, A
represents a divalent moiety, and n has a value of at least 1 can be produced.

The reaction of the Si-H terminated polyorganosiloxane polyoxyalkylene block
copolymer with the ethylenically unsaturated alkoxysilane can be carried out using
the same catalysts and reaction conditions as described above for the reaction of a

Si-H terminated polyorganosiloxane with an ethylenically unsaturated polyether.
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at nospheric noi sture. Curing proceeds rapidly at
anbi ent tenperature in the presence of a catalyst,

w@20o8i18aibarly a titani umtetraal koxi de or a chetHERZH08/055130

titani um al koxi de. One type of curabl e conposition
according to the invention conprises a

pol yor ganosi | oxane pol yoxyal ene bl ock copol yner
cont ai ni ng Si -al koxy groups,optionally a crosslinking

agent having Si-al koxy groups, and a sil oxane

condensation catal yst, the conposition being packed in

a moi sture-proof container. Al though the

ARSI pah £o6Rh Ol e ROERaRa v 2 hydissigation reacion.
Far exarapked av $iFH r eaninaied olydrganegioxame dam bar resded with an

SlenEaRG! UneRlriiet Aes I A BiRanEID: B poBRfartiioxane

dopitaRingt ethglenldallyBlnshiipabog@ubs direberie@dtedowtR Yy §olysiloxane
the Si-H term nated pol yorganosi| oxane pol yoxyal kyl ene

EoRINEE S0P aop el (pest One PhRlkaxearadd h™ anot her

reactive group. The Si-H groups can in general be

reacted with a conmpound containing an ethylenically

Ampeatong atasdoxarsu polybkﬂk;ﬂmbepml&mbr terenirshted vgthro cgactingl groups
ther re ] rQu - al ko which is

a6 Relnds SERMORIER? T3 Feafive Srrenped bl et sach end

sifthé Repbgmaridhath. polyeehot FeEd X BBIEEctet At b\eglgy Gumdional or

of the formula -Si (R )2(OR), wherein R and R have the

bfaa@h%§r@$ah@hera6@vf@rmcan ngRvQTkt rideuGERFSIikY aised- with such a
edwpéﬁmb 90! DTS alfkgﬁnﬁxa%c&/rﬁ& reaRti PR Wldhd® be a

eni ca y u satu at al k ane of the for
)SIIQHQ'HNOQKGXRW, Wre esample ias patydonelylysidxaile, ytermlnated with Si-

RGOSl BrctSor e B R OR)5 ot ot at o
&hdmarysudoam@rrran@tewp“@yyducbr@enﬁsurwamsldaartm prﬁpkgéndeby reaction of a

S Bl RSO o, SRR Bo ko
dLREKorCPROTOFRIa 'ZSSi@IfQ )OR),f HH'PEB' BreBenéd T MR gRSup metal
defi ned above, a pol yorgan05| oxane

catalyst. The polydlorgan03| oxane can for example be a polydimethylsiloxane with
a DP in the range of 4 to 500 siloxane units.

The crosslinking agent for the polyorganosiloxane polyoxyalkylene copolymer
terminated with reactive groups of the formula -Si(R’)(OR)2 can alternatively or
additionally comprise a branched polyorganosiloxane containing -Si(R’)2(OR)
groups, wherein R and R’ are defined as above. The branched polyorganosiloxane
can for example be a Q-branched polysiloxane in which each branch is terminated
with a -Si(R’)2(OR) group. Such branched polyorganosiloxanes can be formed by
the reaction of an ethylenically unsaturated branched polyorganosiloxane, for
example the vinyl-functional Q-branched siloxane described above, with a short
chain polysiloxane containing a Si-H group and a group of the formula

-Si(R’)2(OR), for example a polysiloxane of the formula
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pol yoxyal kyl ene bl ock copol yner of the form
PS - (A-PO-A-PS') n, wherein PS represents a

w@eilogasxanosi | oxane bl ock terminated with an PCT/EP2008/055130

al koxy-substituted silicon atomof the formnula
-Si(R)2(OR), PO represents a pol yoxyal kyl ene bl ock, A
represents a dival ent noiety, 9and n has a val ue of at

| east 1 can be produced. The reactl on of the Si-H
term nat ed pol yorganosi | oxane pol yoxyal kyl ene bl ock
copolynmer with the ethylenically unsaturated

al koxysi |l ane can be carried out using the sane

catal ysts and reaction conditiong, ?s degfd bed above
for the reaction of a Si-H termnatad /

pol yor ganosi | oxalﬁi vvl/rPaOaQ et eni ily unsaturated
pol yet her. The crossKinki ng sigent,>f usedMecan al so be
prepared by a hydrgsilyl atdl on reaction. For exanple, a
Si -H term nat ed Mol yo¥igdosi Msxane can be reacted with
an ethylenically unsaturated al koxysi | ane.
Alternatively, a polyorganosil oxane contai ni ng

|ﬁtth¥| @r@séﬁéé Yof lﬂ‘?%ttl%ﬁﬁt QFBL%J’ RIS ERBlyBE TIRABFAENH! Polforgano-
pol ysi | oxane containin group and at |east one

Hpxana ostpsginsing. agepbl%’rg?étﬁmtwabyarb@ PoeRRTRY afrRY énepranched

t
ARG IRk ARG D S, T8 DRl Ca | Q-branched
@dlysipyamng bapisgatrmiaahdiemsthgf hytdnegero pibfl yoreups; hveittnan lethylenically
d t d be t i 1) ighly functi |
SR AR AR keI e B MR Bor k. The
[2 Frﬁﬁ/%é PHeFErreS &5l u¥e bhmBUeB o1 APOAIKEX BRI AtEXK BBI§diorganosiloxane
al kyl ene copol ynmer can for exanple be a

Vré'éh gl ﬁﬁﬂ%ﬁﬁ@éﬂ'P@tﬁﬁr%brﬁ"&heém”éx@e

pol ydi net hyl si | oxane, term nated with Sial koxy groups
such as groups of the fornmula -Si (R )(OR)2. Such an
rdlditiong] irggredieatsed pol ydi or ganosi | oxane can be prepared

W reaj on_o Si - .tﬁrm nat egwg\)/ di oaga% gﬁl | oxane
G #° Wgeﬁqmﬂoéﬁloé‘atﬁe;a A& PFSED PN G¥MRTRE one or
rhefen@ntaiéntSidnd/or(fR)s, %nemrtm@eﬁr@ﬁ@ﬁ@eorque@ oRttireW®avengers,

group nmetal catalyst. The polydiorganosiloxane can for

%’)@a‘rﬁfﬁécmj@ g1 ydi net hyl si | oxane with

Examples of suitable excipients or fillers are barium sulphate, calcium sulphate,
calcium carbonate, silicas or silicates (such as talc, feldspar, and china clay),
including pyrogenic silica, bentonite and other clays, and solid silicone resins,
which are generally condensed branched polysiloxanes, such as a silicone resin
comprising Q units of the formula SiO4, and M units of the formula R™3SiOq,
wherein the R™ substituents are selected from alkyl groups having 1 to 6 carbon
atoms and the ratio of M units to Q units is in the range of 0.4:1 to 1:1.

Examples of pigments include black iron oxide, titanium dioxide, metallic flake
materials (e.g. aluminium flakes), or other so-called barrier pigments or anti-
corrosive pigments such as zinc dust or zinc alloys. The pigment volume

concentration preferably is in the range of 0.5-25%.
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a DP in the range of 4 to 500 siloxane units. The
crosslinking agent for the pol yorganosil oxane

w@eiogaiad kyl ene copol yner term nated w t h r eaBCT/ER2008/055130

groups of the formula -Si(R )(OR)2 can alternatively
or additionally conprise a branched pol yorganosi | oxane
containing -Si (R )2(OR) grou wherein R and R are
defi ned as above. The branched pol yorganosi | oxane can
for exanple be a Q branched pol ysil oxane in which each
branch is termnated wwth a -Si (R )2(OR) group. Such
branched pol yor ganosi | oxanes can be forned by the
thyl eni a ted

4FREI Shrlics, Say! S SBbNe WIRTEITIAS PR RBRSt giicone ol

@tntmieannrmld @olyominwt&s',miydnemhaa@m)ﬂe” flworohreginsheuth as polytetra-

haieﬂg\ﬂm %/?r:s)},g u@e(ﬂ&g?lt% %fyir A aﬂ‘“%? °“c§m?£r‘?m8 %o?ynri)ers or

duphbBigationsaReredf. Afb@effeﬂ’éﬂldrﬁeébtwba‘lui?d RS@REs/ fHendl silicone oil. The
pl ati num group netal catal The br anch

qupgr@p@aqfolénrpgg‘(tgqé‘l%cﬁ @grq:%@hlﬁg Sa%’%mt%camore preferably 5-10 wt%,
t?alslﬁeﬁrd?ﬁhle‘é%l%f s B6niBh mES%B{ rﬁg’d’%&nﬁééf‘&#‘ed

yor ganosi [ oxane cont ai groups, for exanple
a Q branched pol ysil oxane haV| ng term nal dinethyl

Ssoarm SambpRBRg P sk hatha Sthda g sHeteqd aryhe weigh
;%rcéﬁitag@)bf PRoRitieS mlétérﬁhl taT 35S@t%, Mo preeaer@folyadt least 50 wt%, even

al koxy-term nat ed pol yd| organosi | oxane with an .
rapleoRie @bl Ahtesgt @b‘f"%/ncﬁ 8 %ﬂ‘jsﬁoﬂ&i’éﬁ@n IRAGet YR 42l 100 wi,

ﬁr@ﬂarr&ﬂ}/ ) Q@Wt%oﬁ%'ré‘?ré?g%ﬂﬁhﬁ kQBOURBH Al st ;rareferably up to

resent I nvention may further conprise one or
Eﬁkwt%l ents and/or fillers, one or nore pignments or
dyes, noisture scavengers, and unreactive fl uids.
Exanpl es of suitable excipients or fillers are barium
Fhd pdtlng, cal ci um sul phate, cal cium carbonate, silicas
_Io siljcates (such as talc, feldspar, and china %I afy?’, ,
he coating composition according to the present invention allows the formation of

a cured coating that is essentially water-insoluble and has hydrophilic properties.

The thickness of the coating layer when dry is preferably in the range of 50 to 400
microns, more preferably in the range of 75 to 250 microns, and most preferably
100 to 200 microns.

The coating is especially suitable to physically deter fouling by aquatic organisms
such as algae, barnacles, and mussels on underwater structures, such as ships’
hulls, cooling water inlets of power stations, fish farming equipment, and the

underwater and splash-zone surfaces of oil production platforms.
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i ncluding pyrogenic silica, bentonite and other clays,
and solid silicone resins, which are generally

waeondasHesd branched pol ysil oxanes, such as a sPCT/EPI068/055130

resin conprising Qunits of the fornmula Si ™/ 2 and M
units of the fornmula RnB8Si 0i/2, wherein the Rm
substituents are selected fr al kyl groups having 1
to 6 carbon atons and the ratio of Munits to Q units
isin the range of 0.4:1 to 1:1 . Exanples of pignents
i nclude bl ack iron oxide, titaniumdioxide, netallic
flake materials (e.g. alum niumflakes), or other
BYAfERd barrier pignents or anticorrosive pignments
suc as zinc dust or zinc alloys. The pignment vol une
concentration preferably is in the range of
.5-%5968uitab|e unreactive fluids are silicone oils
nmet hyl phenyl silicone oil, petroleumoils,

33705)g3b13fhé"| p@!ybthyleﬂﬁal BEenakilg Sthb of tlveeige DPS1®$véifé|CdTaced in
ytetrafl uor oet ylene or fluid fluohnated al k

B 2Bpudkene gt Aok 0 GG rerdieait DGt mitroger followed by
A LEore TR SECG U EARL) P04 Witlohs) AR EYLRAEDErminted

o edfirmetiyllsilosarss fthoP/@f avemgpr BPeB.d3bbging - ddileat @toppassedihe molar
h

ent of the 0 03|t|o e
Bhacl RiPEaRs 18 AU elpe il § Th LS InEErP 8is e for°1 our at
geU, netbrascdosd Wi gbtm per cRiitege off a ngidh-aéinieated ponS|onane
material, of 35 w% nore preferably at |east 50 wt %
r&}wyﬁﬁwker\@rrép@?mq}yraeweg@ﬂ coneRt 536¥he sol i ds
content can range up to 100 wt % preferably up to 95
wt % nore preferably up to 90 wt% and nost preferably
e polyser wolfiompsodursed alpveheas ouxéchyitt @Y byiweight of a platinum

PIA S BEESERA BB Bhb2Babir 51 05% patnum
aval with ansolitdrhenated drbrarieidd phisiidxare ¢fiRé forefila The

thi ckness of the coating |ayer when dry is preferably
in the range of 50 to 400 \

H,C—Si-CH,
o)

H3C—S|i—CH3

0
TR R
8$i—0—f—8i—0—}—si——0—Si—}—0—si
CH | | é;\\
3 CH, —+ CH, )
1
H,C—Si—CH,
n
?
H.c—Si—CH

having a total of 100 siloxane D units to give a molar ratio of Si:H groups of the Si-

H-terminated polysiloxane polyoxyethylene block copolymer to vinyl groups of
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m crons, nore preferably in the range of 75 to 250
m crons, and nost preferably 100 to 200 m crons. The

w@oaBi1s)9¢ s especially suitable to physically Bet/Epr2008/055130

fouling by aquatic organi sns such as al gae, barnacl es,
and nussel s on underwater structures, such as ships'
hul I's, cooling water inlets q{ power stations, fish
farm ng equi pnent, and the underwater and spl ash-zone
surfaces of oil production platforns. EXAMPLES Exanpl e
1 37.5 g of the polyethylene glycol diallyl ether of
average DP 10 were placed in 3 1.20 g toluene in a

e d t [
PA CeE it ouaTRe DR B8 o @eP plateS0REe ShlAaT et for 1 hour at
dri®egt @mpetratyle. e copepostidnytured toanedtedinsoluble coating.
pol ydi net hyl si |l oxane fluid of average DP 6.7 being
added dropwi se. The nolar ratio of Si:H groups to

a{dry@eqroups was 3:1 . The mixture was heated for 1

our at 80C, then cooled to forma solution of a
Esrarpplect wiagaeeaalsdl ywith| the {LARrahpexsresslipkingeaggridieing replaced

iz t % [i
PREhEnRl pShalb A e SpReerhn BOLIEEL) SOhe i ol o
AA5asiionane WU nyils, snadiotaanmreg denpi-dxo dinys ololardatio ah 1v4: hyThe mixture

si | oxane, coppl r_at 0.5%platin a wWth a,.

G PSR Bh st s B 08 s, Bt 2 Ratt ol g pient temperature.
Try regURing vatify dakGofter BfanBl coblityap@ideduniBxaniple gi ve

a nolar ratio of Si:H groups of the Si- Hterm nated

pol ysi | oxane pol yoxyet hyl ene bl ock copol yner to vinyl
g§zfl1l.4:1 . The mixture was applied to a test
rface and was left for 1 hour at anbient
Exanpeledt was. rePhatedomitbsthe i @ranahed ¢rosglinking agent being replaced

wa oy I oat i ng. l e e 1 -

Ep ELPLARRRH Prsliaief tne AR oo ARTUS ol Eifteiing,q toal of
4 sidhamedD ynite, Rratainiethep®i-M bl virameolaf rdtlbeais@del. The mixture
general formula but caontaini Q/\? a %ot al . of _

was applied to a test plate surface and was left for 1 hour at ambient temperature.
The resulting coating was harder and more brittle than the cured composition of

Example 1.

Examples 4 and 5
The Si-H-terminated polysiloxane polyoxyethylene block copolymer produced in

Example 1 was mixed with an equal weight of a Si-H-terminated polydimethyl-
siloxane of substantially the same Si-H content. This mixture was mixed with 2%
by weight of a platinum vinyl siloxane complex dissolved in a vinyl siloxane
copolymer at 0.5% platinum and with a vinyl-terminated Q-branched polysiloxane
to give a Si-H to vinyl ratio of 1.4:1. The Q-branched polysiloxane contained 100
siloxane D units (Example 4) or 225 siloxane D units (Example 5). The resulting
compositions were applied to a test surface and cured as described in Example 1.

Water-insoluble coatings were produced.
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225 siloxane D units, maintaining the Si-H to vinyl
nmolar ratio at 1.4:1 . The m xture was applied to a

wo e®s/1pdisd e surface and was left for 1 hour atPerBP®NL/055130

tenperature. The resulting coating was softer than the
coating obtained in Exanple 1. Exanple 3 Exanple 1 was
repeated, with the Q branche 3crossl i nki ng agent bei ng
repl aced by a Q branched pol ySil oxane of the sane
general formula but containing a total of 4 siloxane D
units, maintaining the Si-Hto vinyl nolar ratio at
1.4:1 . The mxture was applied to a test plate
168629 % Was left for 1 hour at anbient
. The resulting coating was harder and nore
Tha Si-Hetetrinaratéd @obisilexhreo pplyskyetbylené Hockrpbeolymer produced in

0% Y5 FERES 1Dk SHRET D RBIotE POAGB R Y B AR substantially
the saffiex SHHVdriteritnn @8l Aeigtirgids 80:58 (Bixaiplee6)30®Example 7),
pol ¥(gl nmet hyl si | oxane of substantially the sane Si-H

ashi @RP (Examplendlk F@ch ahdlRess MeduRESIR2088A with gie bisveaght of a
@%@dnﬁ“ﬁﬂ If¥kardd l:&%é?fég_ @%@J@d‘.iﬁj'asﬁﬁkl‘éﬁ&x?ﬁe g:o}ﬁbﬁ‘/}‘rler at 0.5%

oxane ‘copol yner ati num a
platmm taednvitiattieel vQybtermiteged fibyaridhexrl apaysiloxgne ©f &xample 3 to
Si-HJ. inyl ratiog.,o 4.1 . The br anched .
G 5 ST LRV ab ST ki1 1B Lo PO S Pese.apRigd to a test
ghrfaee addScuséd axaeecidatint Bxdnplamm Veate)-insbhbld Bgdrobhig coatings
conpositions were applied to a test surface and cured
werequeeu¢askd in Exanple 1. Water-insol ubl e coatings
wer e produced. Exanples 6 to 8 The Si-Hterm nated
pol ysi | oxane pol yoxyet hyl ene bl ock copol yner produced

was mxed wwth a Si-Hterm nated

to 1

RSV ELTRI G ORARRrE T EUIE e o0 g ygporea o
ddscabed & Fxample 1, but with the polydimethylsiloxane fluid being replaced by a
dimethyl dihydrogen silyl-terminated polydimethylsiloxane fluid of average DP 19
and the polyethylene glycol diallyl ether being replaced by 6.20 g of a polyethylene
glycol diallyl ether of average DP 4.5 (Si-H:allyl ratio 3:1). The polysiloxane
polyoxyethylene block copolymer produced had a Si-H content of 2.85%.

In Examples 9 to 11, this polysiloxane polyoxyethylene block copolymer was cured
by the vinyl-terminated Q-branched polysiloxanes of Examples 1, 2, and 3,
respectively. The amount of vinyl-terminated polysiloxane was such as to give a Si-
H to vinyl ratio of 1.2 (Examples 9 and 10) or 1.4 (Example 11). A water-insoluble
hydrophilic coating was produced in each Example. Generally, the coatings were
somewhat harder than the corresponding coatings of Examples 1 to 3.

Examples 12 to 14

The Si-H-terminated polysiloxane polyoxyethylene block copolymer produced in
Example 9 was mixed with a Si-H-terminated polydimethylsiloxane of substantially
the same Si-H content in the weight ratios 50:50 (Example 12), 30:70 (Example
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and 10: 90 (Exanple 8). Each of these m xtures was
m xed with 2% by wei ght of a platinumvinyl siloxane

wa@eovpl182496li ssol ved in a vinyl siloxane copol yneeT/BP2008/055130

0.5% pl ati numand with the vinyl-term nated Q branched
pol ysi | oxane of Exanple 3 to give a Si-H to vinyl
ratio of 1.4:1 . The resulti conpositions were
applied to a test surface and cured as described in
Exanpl e 1. Water-insol uble hydrophilic coatings were
produced. Exanples 9 to 11 A Si-Hterm nated

pol ysi | oxane pol yoxyet hyl ene bl ock copol yner was

1?3? @5 %6 o> E‘iﬁﬁ‘@fé ?2 TElla&h @ﬁ@.e m{lxturkégtw# rtnB(eternh 2% in weight

nethy SI'l oxane being replace
afi avplabigimdiimmy diloxpere sorhplextdissulvent ieda vinyl sﬂoxane polymer at 0.5%

B R e i g = o
S-H Gooviafl ﬁatlbobﬁlqtéh‘!' TRe @suRia é’cbrﬁbbéﬂlor@ Wérre pplied to a test
aver age 4.5 (Si-Hallyl ratio

%%leqnﬁl)@ﬁ@d Béld)ﬁféﬁ"y@qwk/nl Examplede IW%*GI?T&F]SVWG pyé@nbiig coatings
@J dg content of 2.85% In Exanples 9 to 11, this

poI ﬁ oxane pol yoxyet hyl ene bl ock copol yner was cured

by the vinyl -term nated Q branched pol ysil oxanes of

§ and 3, respectively. The amunt of
m&m nat ed pol ysi | oxane was such as to give a
AiSi-HAeringtey bolyaildxanefpolyckyethyamel 1818k capslyhe) wek prepared as
q(,ﬁg npl e 11) A wat er-insol ubl e hydrophilic coatin .
riBec dn E&aMPE @a&fﬂ?eé%a%lcepolmmdl "3’/ Sithhgopigat |°|f1%s42 % and
d’&fl‘fﬁné@”ﬁwéualhaéaQ%/stt haot g ofr ks P RnfiRAbd "Folysiloxane

les”12 to
@Iymweérytaneabledk popgigmleoxme qmeyiamy’ﬁt g;tOIenee lvh @cknecked flask

G Rt R G e AT 1, T (e PP, rgye acdec

drbﬁw&@m’héimdﬂlacmbecﬁtsm-hgtdl@sweiv@’iw gfAgsosaf: fﬁQ’he m|xture was

amle 12), (Exanpl el3 and 10: 90 (Exa
Neared Bac T BPUE R0 s ban eocleth A TREn i salutR PR 2 Polysiloxane

Y Mkthylene block copolymer terminated with Si(CHs)a-CH2CH2-Si(OCHs)s
groups. This copolymer had a number average molecular weight Mn of 3,535 and
contained 6.95% by weight methoxy groups.

The Si-methoxy terminated copolymer of Example 15 was mixed with titanium
tetra-n-butoxide catalyst to a level of 0.1% by weight Ti based on copolymer,
applied to a test surface, and allowed to cure in a moist atmosphere at ambient

temperature. A hydrophilic coating was produced.

Example 16
The vinyl-terminated Q-branched polysiloxane of Example 3 was reacted with a Si-

H-terminated trimethoxysilyl-functional polydimethylsiloxane of the form
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of a platinumvinyl siloxane conplex dissolved in a
vi nyl sil oxane polynmer at 0.5% plati num and the

waoeovgl132ieés m nat ed Q branched pol ysi |l oxane of BExempPmo8055130

to give a Si-Hto vinyl ratio of 1.4:1 . The resulting
conpositions were applied to a test surface and cured
as described in Exanple 1. VE%éH-I nsol ubl e hydrophilic
coati ngs were produced. Exanple 15 A Si-Hterm nated
pol ysi | oxane pol yoxyet hyl ene bl ock copol ymer was
prepared as described in Exanple 9. The bl ock
copol ymer had a Si-H content of 2.42% and contai ned
residual catalyst. 100 g of the E ot teypat ed
pol ysi | oxane pol yoxyet hyl ene bl oc c@pglyner wer e
placed in 30 ¢ ﬂ&L\en On\mﬁ%gnegﬁ;g/$,ask and heat ed
to 65C under nitrogen.l 37 Vi t r rodtehoxysi | ane
wer e added dropMAsl'/The lzar ratio of Si:H groups to
vi nyl groups wasMe: 3.MThe m Maure was heated for 1
hour at 80C, then cooled to forma solution of a
polysiloxane pol yoxyet hyl ene bl ock copol yner
ﬁq aabpdofth.h tﬁb(&%éﬁcecbﬁwwmgh%ﬁa%@mﬁn vTrliw Siloxane
copo ymer a nunber average nol ecul ar wei ght
CED”&QJQX zﬂiﬁdiob@dt i dednys.sYgxans, carelymer mét%@%ypl@iﬂ@wpsto prOdUCG a
t f
P ST e R R B RC XERin, iesr e Fodghf Rontent of
2558 mfwéight. % by wei ght Ti based on copol yner,
applied to a test surface, and allowed to cure in a
noi st at nosphere at anbi ent tenperature. A hydrophilic

TRABI-R NG -RFrad &R cofpmBl &f li&aﬁﬂﬁe Visngd.09 e lweﬁsabl%ﬁded with

Q branched pol ysi | oxane of Exanple 3 was reacted wt
0391:» of-ther pirmathedy-temieated xgranched fCLﬁﬁ?‘d'P'éﬁfaﬁnd tltanlum tetra-n-

t{lﬁb%% BN 3b ! OgyﬁoP%t’/ng{ l&f!;le?i b ]cf‘il'oxbﬁ‘e and the

presence 0 num vi n
rixtweavas applied to a test surface and aIIowed tocureina m0|st atmosphere at

ambient temperature. A hydrophilic coating was produced.

Examples 17 to 19

Example 16 was repeated, except that the Si-methoxy-terminated copolymer of
Example 15 was partly replaced by a Si-methoxy-terminated polydimethylsiloxane
in weight ratios of 50:50 (Example 17), 30:70 (Example 18), and 10:90 (Example
19). The polydimethylsiloxane was terminated with Si(CH3)2-CH2CH2-Si(OCHs)s3
groups and had a similar molecular weight and methoxy content to the copolymer
of Example 15. Each composition cured to a hydrophilic coating.

Example 20
Following the procedure of Example 15, 100 g of the Si-H-terminated polysiloxane

polyoxyethylene block copolymer prepared in Example 1 were reacted with 85.46 g
vinyl trimethoxysilane (Si-H to vinyl ratio 1:3) to produce a polysiloxane polyoxy-
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conpl ex dissolved in a vinyl siloxane copolyner at
0.5% platinumto produce a branched

weeosastioxy- f uncti onal crosslinker of Wh 1, 657PEIEPR08/055130

met hoxy content of 25.55% by wei ght. The

Si - met hoxy-term nated copol yner of Exanple 15 (9.09 g)
was bl ended with 0.91 g of t Si - met hoxy-term nat ed
branched crosslinker and titani umtetra-nbutoxide
catalyst to a level of 0.1 % by weight Ti based on
total siloxane, and the m xture was applied to a test
surface and allowed to cure in a noist atnosphere at

ARRRbiREOERANRE o oy 1Y B hafed ! SIOHIB Ry sioHy)

gmupspand havingleem&thoxgtichatent b’érI8n4r7f%ﬁ eylweagidl ymer of

B TR O B e PoRED YT e Ry aPIeo20nkas Tigerlgith ttanium

téﬁhimﬁut@iudé%awyétﬁéaarwv@ 870.1938y HkigxBMapglicBlo a a8t surface,
10: 90 (Exanmpl e 19). The pol ydi net hyl si | oxane was

anst alayiackip airenng U@%)%U@FQW & qropknl ergpyapse andydrophilic
| ecul ar wei ght and met hoxy content to

(!E%‘ﬂn@op(')"\"lr%/rh@rJ éoE? Exanpl e 15. Each conposition cured to

a hydrophilic coating. Exanple 20 Foll ow ng the

%rochtége of Exanple 15, 100 g of the Si-Hterm nated

ane pol yoxyet hyl ene bl ock copol yner prepared

The Brashexylieninatdde aspsigmet ioh Eanfe @0v(903 g) was blended with
trimethoxysilane (Si-Hto vinyl ratio 1:

Q9p@Igidhe ékm?éhw V&%V‘@ﬁ@ﬂzb@ﬁ‘@hw GEQ{BSE@%?%EWQ# 'nh}ﬁxample 16
d7 ﬁﬂagj/ﬁ beﬂétrﬁﬂﬁ%ﬁ@ %gtélgs'l? qlég%(f% %ﬁby@cmg%% GHO¥P%nd the
rmxtufewasxqpnhedrto maﬂeeﬁswtqml mwlaweOEboamwm aonwasatmosphere at

et By MR e st ek gl V31, o @

surface, and allowed to cure in a noist atnosphere at

nmbi ent _tenperature. A hydrophilic
I':aarrllples 22 to 24 u y P

Example 21 was repeated, except that the Si-methoxy-terminated copolymer of
Example 20 was partly replaced by a Si-methoxy-terminated polydimethylsiloxane
in weight ratios of 50:50 (Example 22), 30:70 (Example 23), and 10:90 (Example
24). The polydimethylsiloxane was terminated with Si(CH3)2-CH2CH2-Si(OCH3)s3
groups and had a similar molecular weight and methoxy content to the copolymer
of Example 20. Each blend was mixed with titanium tetra-n-butoxide catalyst to a
level of 0.1% by weight Ti, applied to a test surface, and allowed to cure in a moist
atmosphere at ambient temperature. Each composition cured to a hydrophilic
coating.

Example 25
100 g dimethyl hydrogen silyl-terminated polydimethylsiloxane fluid of average DP

11.8 were placed in 50 g toluene in a 3-necked flask and heated to 80°C under

nitrogen. 1 drop of polyethylene glycol diallyl ether of average DP 7 was added
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coati ng was produced. Exanple 2 1 The
Si - met hoxy-term nated copol yner of Exanple 20 (9.03 Q)

wor®shsamcded with 0.97 g of the Si-nethoxy-terreTEPEAS/055130

branched crosslinker described in Exanple 16 and
titaniumtetra-n-butoxide catalyst to a level of 0.1 %
by weight Ti, and the mxtur927was applied to a test
surface and allowed to cure i'n a noi st atnosphere at
anbi ent tenperature. A hydrophilic coating was
produced. Exanples 22 to 24 Exanple 2 1 was repeated,
except that the Si-nethoxy-term nated copol yner of

EMWQ{E 2

f I -me ehngé)o }I@?Cnrfp cﬁrg@llagnfc F&Q ma?l%ﬁ gl r(])x1z§n7e6 |gn01:/\éhe ﬁolyethylene
glydal atiallyf e&(érB@er@Eaddmj drmx)lse.Smémc(lﬁxea‘tpl ef 3BM, grands to allyl
10: 90 24).. Th | ydj et hyl si |

QBURT HaSeH o et s Pepina BT & Hasah P tar 8 o o form a
dtAdtion &Fil dBi-Altemhardl Folynekarms p@lgdxmh;h@m bRRRIc@PbIyher of Si-H
the co ol%rrer of Exanple 20. Each bl end was m xed with

agnteHidu Pet r a- n- but oxi de catalyst to a level of 0.1 %

by weight Ti, applied to a test surface, and all owed

to cure in a noist atnosphere at ambient tenperature.

Béch of diﬁpo‘ﬁif’d-ite]minatedd)dixsilaxdtr}ej polpbi(yetbyleoatbioog copolymer were

T S ke T 49 Padleotip b T3} irogen. 30

dHiereprtinia &id Q;ataliISl@V@rei Mded3thet bad 5 §ashyl Wehﬁﬁyﬁﬂhne were
to 80C under nitrogen. 1 drop of polyethylene gly

afldgd) gropuisfer The madlar 480 P S RGEOURR &IV &x@@pwa@m 3. The
rmxt&elﬁégmégté@'fer acgleup%& aéc)ﬁét 'thEReboled gé Jg Jﬁf atd¥ution of a

pO yet ene her were ad ropw se.
pnhﬁllnnarae ppb/lop(metbfllese b’rD@‘r ou@@ymer &rmyhatgd ouigs SM&HJI&% -@H2CH-

%lg(gﬁgla)rﬂgégﬁéﬁe mss cg;?oa}yt/r%gr RS& aln@r%%r g\t/erggec ’mélgc%]ar weight Mn of
2,611 and contained 10.26% by weight methoxy groups.

The Si-methoxy-terminated copolymer of Example 25 was mixed with titanium
tetra-n-butoxide catalyst to a level of 0.1% by weight Ti based on copolymer,
applied to a test surface, and allowed to cure in a moist atmosphere at ambient

temperature. A hydrophilic polymer coating was produced.

Example 26: Anti-Fouling Testing

The coating compositions of Examples 11-14 were applied by brush (to a dry film
thickness of ~300 um) to 60 cm x 60 cm marine plywood panels, which were
primed with two coatings of epoxy primer and an acrylic tiecoat. Six samples of
each coating composition were applied. Standard antifouling coatings and non-
toxic controls were applied as references in order to assess the relative
performance and the abundance and diversity of fouling settlement on the coatings
according to the invention.
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solution of a Si-Htermnated pol ysil oxane
pol yoxyet hyl ene bl ock copol yner of Si-H content 3.10%

waewsasnde this Si-Hterm nated pol ysil oxane  PCT/EP2008/055130

pol yoxyet hyl ene bl ock copol yner were placed in 50 g
toluene in a 3-necked flask and heated to 80C under
nitrogen. 30 m chloroplatinig, acid catal yst were
added, then 54.75 g vinyl threthoxysilane were added
dropwi se. The nolar ratio of Si:H groups to vinyl
groups was 1:3. The m xture was heated for 1 hour at
80C, then cooled to forma solution of a polysil oxane

waxy e I ol r I [ it . .
B LB oBsCfrO ERfBRS UF ahe” BABES B e immersion of
expednezatal aest agEaces ecdltae coadiibhs Mreref reprégentatavedof conditions
cont.ai ned 10. 26% wei ght. et hoxy groups. The
PRI Dot AFsiTe Rt Ghatos! Bxanple 25 vas
THeX BNk terd ittaBhadntd eist drafmdiUamk sdsperdiedl westicdll9 t8 between 0.5
| evel of 0.1 % by weight Ti based on copol ynmer

aphllided peJow thesvatenstHaes ahisachlteeviie- tlhecRansls wese inspected

' [ re. A hydrophilic
B D e A e R M . "t - Foul | ng
Tiress teish git@$h énabeded: righangip@ispaparsaraf NExdorpFegetsl-UK, which show

wer e lied by brus to dry filmthickness of -300
P8, B0BRs B ledoldh ot e sibvood panels. whi ch wer e
Foulingd colérage Wivasoalssegseddfine Rsufy nidiih Meetol@giday derived fouling
acrylic tiecoat. Six sanples of each coatin

. . g . .
@6@%@3{ MBWOW'@QaWﬂqde ofthodiemhpraimatt ?'F‘_é)lﬁqr?@oc“ed animal, and
did103 s AP BLONE Gal GBH frilse MBF RuRG ch&o as this grovided

R flas,
references in or delr to assess t he re_I a(?l ve per?or manc .
sufiicientdnfabuatiem tediffeterdiatee beiwegnofoatiog Ipenigrssncdsewbitat allowing

N e T T -
ih nme T ablerbetdw ERMedataEintiab Ta@i refers ftatstal fanling beverage of the test

con?li tions were retpr esentative of conditions
panel surfaces, in percentages.

Table
Changi, Singapore, Newton Ferrers, UK,
17 weeks 20 weeks
Example 11 64.0 5.3
Example 12 45.0 3.0
Example 13 34.0 15.0
Example 14 58.0 26.3
Standard antifouling | 83.0 20.0
coating
Only anticorrosive 93.0 95.0
primer

This Table shows that after four months of immersion in Singapore waters and six

months of immersion in the UK, the accumulated fouling was significantly less than



experienced by hulls of pleasure craft or ships. The

panel s were attached to test franmes and suspended
woeosiizabdy to between 0.5 and 1.5 m bel ow t heP@GEER2008/055130

surface at each test site. The panels were inspected

regularly for biofouling presence and coating

integrity. The test sites in ded: Changi, Singapore

and Newt on Ferrers, UK, which show typical fouling

fromall major fouling classes. Fouling coverage was

assessed in four main ecol ogically derived fouling

categories: Mcrofouling, Wed, Soft-bodied ani mal,

tﬂgtdo ﬂf&%ﬁpﬁ@at@g'd&kedf&rﬂ .Vﬁﬂ‘ﬁ{ﬁéséﬁtidﬁ% s%&ﬁr’irﬁ%r, Y less than

visualTy on ese four fToufing categories, as I's

thabof asthnslafd sobhsrdte. Ahypfouingam the abiatings e Exaimples 11-14 could

bet ween coatin erformances. whil st all owi ng, so .

Renenaved b, st oy oo (Rbing picreds qumistedJoulipg on the

doRBdl §SbAReSEAN nbbé Femdwdd @ Dsihtar whlye data in this

Table refers to total fouling coverage of the test

panel surfaces, in percentages. Table This Tabl e shows

that after four nonths of imersion in Singapore

waters and six nonths of imrersion in the UK, the

accunmul ated fouling was significantly |ess thanthat of

control substrates coated only with the anticorrosive

prinmer, and |less than that of a standard substrate.

Any fouling on the coatings of Exanples 11-14 could be

renoved very easily by |ight rubbing, whereas

accunul ated fouling on the control substrates coul d

not be renoved in a simlar way. CLAIM5S 1. A process to

physically deter fouling froma substrate in an

aquatic fouling environnent, which process conprises

formng on the substrate, before exposure to the said

envi ronnent, a coating conposition conprising (i) a

cur abl e pol yorganosi | oxane pol yoxyal kyl ene bl ock

copol ymer having at | east
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two reactive groups X situated on the copol ynmer chain
and (ii) an organosilicon crosslinking agent and/or a

wa@ai0aligabe 2. A process according to claiml Wer/EPw08/055130

said groups X are reactive with each other and wherein
the coating conposition conprises a catal yst and
optionally a crosslinking ag . 3. A process
according to claim1 wherein said groups X are not
reactive with each other and wherein the coating
conposition conprises an organosilicon crosslinking
agent having at | east two groups Y reactive with the

groups X 4. A process according to claim3
mhereln t he pol yorganosi | oxane pol yoxyal kyl ene bl ock
copol ynmer has two reactive groups X on a

ol yor ganosi | oxane pl ock per . ecul e an erei
B7 4 BERERE n RPaEely JRlsi ok e sisiiol &8 it fouing
tharént/mrhéuatctwmeh OproeBss caperise! REMIR o tife BUBERER, before
according to any one of the preceding clains wherein

t he eﬁi@P%@g@nB‘@i Paidaprvishmanty al keategecenpetiedsempsing (i
i S %upivbﬁﬂf) oxdtle ﬁ(?zoé%rlglé:)r@ blo@!?‘copg@%eé/havmg at least

PS) n represen or ganosi

bl oo F@qtlepr g&nmssk sg)tnlajv@d(ym klyieerwpblycmsk chain and (i) an
representﬁ vahent ni etg%/ and n a val ue of at

| eaSf9e195TCRN GrQSSUTING AGED r}ﬂgor%caws ne of clains

3-5 wherein the reactive groups X are Si-H groups and

the crosslinking agent contains ethylenically

4ins &t POSEeY ageY g te.clgim A%@'@S(@'%QWI %@“& &eaqtiye yith each

6 Wogl& %th‘\?vq%Pé!h' e CQUHRAS! Ebi%o&u%ﬁ ab&%g Is(é@é' ¥&blyst and

conprising a platinumgroup nmetal and is packaged in

t wo optionaliyreeerosslgtkinchagenthe pol yor ganosi | oxane

pol yoxyal kyl ene bl ock copol yner,

3. A process according to claim 1 wherein said groups X are not reactive with
each other and wherein the coating composition comprises an organosilicon
crosslinking agent having at least two groups Y reactive with the said groups

X.

4. A process according to claim 3 wherein the polyorganosiloxane polyoxy-
alkylene block copolymer has two reactive groups X on a polyorganosiloxane
block per molecule and wherein the organosilicon crosslinking agent has on

average more than two reactive groups Y per molecule.

5. A process according to any one of the preceding claims wherein the
polyorganosiloxane polyoxyalkylene block copolymer is a block copolymer of
the foom PS - (A — PO - A - PS), wherein PS represents a
polyorganosiloxane block, PO represents a polyoxyalkylene block, A

represents a divalent moiety, and n has a value of at least 1.
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the crosslinking agent, and the catal yst are not all
together in the sane package. 8. A process according

wo eooang2iece of clainms 1-5 wherein the reacti vePQr/BPIes/H65130

are Si-al koxy groups which are reactive with each
other and if an organosilicon crosslinking agent is
present, the reactive groups are al so Si al koxy
groups. 9. A process according to claim8 wherein the
reactive groups X are of the formula -Si (R )2(OR),
wherein R represents an al kyl group having 1 to 4
carbon atons and each R’ represents an al kyl group
avi
G kixErobest stebRiER e of (HRTY-s Filon e Blcive groups X
accareiSi youpk ainc tBe arosslimkieg @igent tentaiosyedisylenioally unsaturated
cont ai ns si | oxane condensation catal yst and the
com8YRS gn i s packed in a noistureproof container.
11. A process according to any one of clains 8-10
wherein each PS block is a polydinethylsil oxane
bl odk pIacesa %CQEC&@% t%l@@dﬁ‘o@ meerein 4hg C@ﬁgng,fcompgsﬁ@nlc@tams a

wher, h r

whi cc%m)(stét r%ga?ﬁgn eachX% ugr ﬁhet %r{g pdtkaged in- two
or gaookdihers oso ¢h1ai§l9e |p®|lmqngarm§dnxanespplyemmylendqblock copolymer,
reactive kRS Y are sil noI aups. 13. I QCESS

cedve ey BRER, Aafh g P rahSt B Al (ERE T the same
I eagjackgg@roups X are sil anol groups which are

reactive with each other and if an organosilicon
crosslinking agent is present, the reactive groups Y

éﬁ; EF E§%cﬁ6r%‘g\oné}<§ﬁ9’on§%?tc%s KE MR- OB, th@rﬂeg@cl\/%rgroups X

gr oups to silicon . A substrat
coataa_sel \Si-alkoay coeipag whithai arablreaaiyeawlﬂip;ﬂ@chng)tmr tamd if an

sur fo%gnoasmc%%tcrg&hﬁg%osg'etn r%ggt%r X r%%c{lve) g?ou%gr@grle also Si-

alkoxy groups.

9. A process according to claim 8 wherein the reactive groups X are of the
formula -Si(R)2(OR), wherein R represents an alkyl group having 1 to 4
carbon atoms and each R’ represents an alkyl group having 1 to 6 carbon

atoms, a phenyl group, or an alkoxy group of the formula —OR.

10. A process according to claim 8 or 9 wherein the composition contains a
siloxane condensation catalyst and the composition is packed in a moisture-

proof container.

11. A process according to any one of claims 8-10 wherein each PS block is a

polydimethylsiloxane block.
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pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol yner

having at |east two reactive groups X situated on the
wa@opelisaeé and (ii) an organosilicon crossli nkPCERZPEsI055130

and/or a catalyst and b) subsequently curing the

coating conposition. 15. A substrate according to

claim 15 wherein the substrznéii S an underwat er

structure.

12.

13.

14.

15.

A process according to any one of claims 1-5 wherein the reactive groups X
are Si-alkoxy groups which are reactive with each other and if an organo-

silicon crosslinking agent is present, the reactive groups Y are silanol groups.

A process according to any one of claims 1-5 wherein the reactive groups X
are silanol groups which are reactive with each other and if an organosilicon
crosslinking agent is present, the reactive groups Y are selected from alkoxy,

acetoxy, ketoxime, amide or hydroxyl groups bonded to silicon.

A substrate coated with a coating obtainable by

a) applying on the surface a coating composition comprising (i) a curable
polyorganosiloxane polyoxyalkylene block copolymer having at least two
reactive groups X situated on the copolymer and (ii) an organosilicon
crosslinking agent and/or a catalyst and

b) subsequently curing the coating composition.

A substrate according to claim 15 wherein the substrate is an underwater

structure.



