WD 2012/ 130861PCT/ EP2012/ 055449 FOUL PREVENTI NG COATI NG COWPCSI TION  Thi s
invention relates to a process to physically deter fouling froma substrate
i n an agquabi2e1xnussionment usi ng a pol yor ganosi | oxane- copCaippRcng/oswad i ng
5conposition and a substrate coated with said coating conposition. Mn-nade
structures such as boat hulls, buoys, drilling platfornms, dry dock

equi pnent, oil production rigs, and pipes which are imersed in water are
prone to fouling by aquatic organi sns such as green and brown al gae, 10
barnacl es, nussels, and the |ike. Such structures are commonly of netal,

but may al FOUbMREYENIIMNErCOATINGUEAMR@SEDN s such as concrete. This
fouling is a nuisance on boat hulls, because it increases frictional

resi stance during novenent through the water, the consequence being reduced

speeds and T [rRBRE6N Fél8lestB Brockts t§ pRy SiEARAAERr BSLIPGFFIHR SUdktis fs such
as the legs of 15 drilling platfornms and oil” production rigs, firstly
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for defects such as stress cracking and corrosion. It is a nuisance in

pi pes such as cooling water intakes and outlets, 20because the effective
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foul i ng have i'nvol ved e use o ng coat ngs contal ning
subst ances promé ctot fouimgatbyc abubtic drganisdts exahpbs Yradputayidt browhl algede or
cuprous_oxi de. Such coatin however, are bei ng regarded with increasing
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coatings which rel ease mar y toxic materia has en known
for many yeaisanceoonevaapl ulss kiécises @d inare@iesl, fAOIQIED 1reanstattSe 3dTdRy 778,

et L e 085 0SS! e QAR RS ke RgatEs '
2012/ 13086 1%pd 562 @l &552449 i@ a nuisance on static structures such as the legs of
15  drilling platforms and oil production rigs, firstly because the resistance of thick
layers of fouling to waves and currents can cause unpredictable and 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,
20 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
25 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.

30 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 is believed that such coatings present a surface to which the



organi snms cannot easily adhere, and they can accordingly be called
fouling-rel ease rather than anti-fouling coatings. Silicone rubbers and
si |l i cone wonpmumsdsigeneral |y have very |ow toxicity. Thectdirradeasisage of
this antifouling systemwhen applied 2o boat hulls is that although the
accunul ation of 5 marine organisns is reduced, relatively high vessel
speeds are needed to renove all fouling species. Thus, in sonme instances,
it has been shown that for effective release froma hull that has been
treated with such a polyner, it is necessary to sail with a speed of at
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on the subgng,%ﬁmeggg”?r@e Qééﬁ’ go the said environnent, a coating
conposi tion 30conprising ( ac rable pol yor ganosi | oxane pol yoxyal kyl ene
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composition comprising an organopolysiloxane with at least one side group of

15  the formula —R?-Si(R®)»-O-(R*0),-R® bonded to a silicon atom within each

molecule. In this formula, b is an integer from 1-30, R? and R® are hydrocarbon

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

20  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

25 divalent metal atom.

WO 2008/132196 discloses a coating capable to physically deter fouling from a
substrate in a aquatic fouling environment, which process comprises forming on
the substrate, before exposure to the said environment, a coating composition

30 comprising (i) a curable polyorganosiloxane polyoxyalkylene block copolymer



5I't has now been found that the physical deterrence of marine fouling can
be further reduced, even under static conditions, by using the coating
conposi t iwo 20f2/t3bs1pr esent i nvention. This coating conpesiTEPRNI2063¥PY | Ses a)
a pol ysil oxane pol yoxyal kyl ene bl ock 8opol yner; b) a catal yst of general
formula 10 R2 -0 J -0 FL  wherein each Rl is independently a nonoval ent
hydr ocarbon group each R2 is independently selected froma hydrogen atom a
nonoval ent organic group, a siloxane group, or a silyl group of formula -
Si R33, 15wherein each R3 is independently a nonoval ent hydrocarbon group,
and n is amavingegeleahbiwaeactivalgreups Xosituatgd et e rolgmepchaimadnd (ig)ara
filler and/or ugpent. qulhe %éqﬁent inventﬁon further relates to a
process tooﬁgn 9 %m”y“a%% NHIYT fnp(?frﬁ c@f5ttrate in an aquatic fouling
envi ronment, which process conprises applying to the substrate, before
exposure to the said environnment, a coating conmposition conprising 25a)a
pol ysi | oxane pol yoxyal kyl ene bl ock copol yner;

5 It has now been found that the physical deterrence of marine fouling can be
further reduced, even under static conditions, by using the coating composition
of the present invention. This coating composition comprises

a) a polysiloxane polyoxyalkylene block copolymer;

b) a catalyst of general formula

10 n
wherein
each R’ is independently a monovalent hydrocarbon group
each R? is independently selected from a hydrogen atom, a monovalent
organic group, a siloxane group, or a silyl group of formula — SiR%,
15 wherein each R® is independently a monovalent hydrocarbon group,
and
n is an integer having a value of O or greater
and optionally

c) afiller and/or pigment.

20
The present invention further relates to a process to physically deter fouling
from a substrate in an aquatic fouling environment, which process comprises
applying to the substrate, before exposure to the said environment, a coating
composition comprising

25 a) a polysiloxane polyoxyalkylene block copolymer,;

b) a catalyst of general formula



b)a catal yst of general fornula WD 2012/130861PCT/EP2012/055449 4 R -0 -00
2 ) R wherein each Rl is independently a nonoval ent hydrocarbon group each
R2 i s i ndwpenterstdey sel ected froma hydrogen atom a norovaPen/os&49r gani c
group, a siloxane group, or a silyl g#oup of forrmula - SiR33, wherein each
R3 is independently a nonoval ent hydrocarbon group, and n is an integer
having a value of 0 or greater, and optionally 10c)a filler and/or pignment.
The pol ysi | oxane pol yoxyal kyl ene bl ock copol yner that is used in the
present invention is curable; it has at |east two reactive groups X
situated on the polyner chain. If sddd groyp® X are\ not reactive with each
other, the coating 15 conposition cgntain n organosilicon crosslinking
agent having at |east two gQupgHY rpacthy i_th i d groups X. In
addition, it may also contain a catafjyst i rder tg pronote the reaction
between the X and Y groups. If the polyorgangsil oxae pol yoxyal kyl ene

copol yner has only two reactive groups X p mol ec£ which are not
reactive with each other, the coating conposition 20 contains an
organosi | i con cr®g@reinki ng agent having on average nore than two reactive

groups Y per nol Thi s coat.i C osi,tian js appli 0 a substrate
and cured to fOr%%gh?gﬁé@%@ppﬁ?grggﬁ%vqlégtﬂmc{rac‘gargggtg?ﬁ%é\M- |1 consist of
a wat er -i nsol ubl @z BMhdegendently selected from a hydrogen atom, a monovalent

5 organic group, a siloxane group, or a silyl group of formula — SiR%,

wherein each R® is independently a monovalent hydrocarbon group,
and

n is an integer having a value of O or greater,

and optionally

10 c) afiller and/or pigment.

The polysiloxane polyoxyalkylene block copolymer that is used in the present
invention is curable; it has at least two reactive groups X situated on the
polymer chain. If said groups X are not reactive with each other, the coating
15 composition contains an organosilicon crosslinking agent having at least two
groups Y reactive with the said groups X. In addition, it may also contain a
catalyst in order to promote the reaction between the X and Y groups. If the
polyorganosiloxane polyoxyalkylene copolymer has only two reactive groups X
per molecule which are not reactive with each other, the coating composition
20  contains an organosilicon crosslinking agent having on average more than two

reactive groups Y per molecule.

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
25 polymer network comprising polyorganosiloxane polyoxyalkylene block
copolymer chains linked to each other by bonds between crosslinking sites on
the polyorganosiloxane polyoxyalkylene block copolymer chains and/or through

an organosilicon crosslinking moiety which is bonded to crosslinking sites on



25 pol ynmer network conprisi ng pol yorganosi | oxane pol yoxyal kyl ene bl ock
copol yner chains |linked to each other by bonds between crosslinking sites
on t he povganpanesil oxane pol yoxyal kyl ene bl ock copol ynmecTa@raringssnad/ or

t hrough an organosilicon crosslinkingsnoiety which is bonded to
crosslinking sites on WD 2012/ 130861PCT/ EP2012/ 055449 5 the

pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol yner chains. In a preferred
enbodi ment, the crosslinks between the pol yorganosil oxane pol yoxyal kyl ene
bl ock copol ymer chains are substantially free of Si - 0 - C linkages. 5 The
pol yor ganodiné poiyosgaudsyoxsrae bplyengalkyleok Mogotgpaymer ichaimst In @ preferred

specificatio bl ock copol r is defined as an essentially |inear
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random Preferably,” the pol yorganosil oxane bl ocks present in the bl ock

copol yner 10 contain, independent of each other, 5-30 siloxane units. Mre
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pol yoxyal kyNetia thisoskedcifgionmer blosk opalypedryier gefimesi h9xanesseritiailypahedr bl ock
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the bl ock co , although this 1s not essential 1f the cop I¢ S
used wi th amit85 organosilicon crosslinking agent. Even nore preferably, the
reactive groups X are situated in a pol yorganosil oxane bl ock of the

copol ymer. The crosslinkable reactive groups X can for exanple be situated

on term nalp fifstipfrerretappe oF pal ABHBRAE bekaRealkleak MbcK BspsipRet Yarer
particularly if the congynerp@iys@ﬁ%f t he forﬁ@ ? (i,& - PO - g@p g@)k. WO
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wherei n PS esent’s a pol'yorganosi er m nat ed

al koxy- subslolyioxiyaliky®inki islook aA eap@fsehtea fdivatehtamosity Rand R is -doRntedertaan R
represents an al kyl group having 1 to 4 5 carbon atons and each R

repr esent s &% &ay&ye Aeblaashaviongxemple.eanerg thep handerefaraeh9i23§ oup, or an
al koxy group of the fornula -OR Exanples of such groups are
trimethoxysilyl, triethoxysilyl, methyldiethoxysilyl, nethyldimethoxysilyl,
di met hg0 metQibry bidcklcopatytnetisrasinhyd asdahXps ekginple 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

25 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
polyorganosiloxane block of the copolymer, particularly if the copolymer is of the
form PS — (A- PO — A—-PS)

30



10 A pol yorganosi |l oxane pol yoxyal kyl ene bl ock copol ymer of the formPS - (A
- PO- A- PS)k can be prepared in a hydrosilylation reaction by reacting a
pol yor gamnwei2bzxanssihavi ng two Si-H groups with a pol yet Iren/Epooiasssisng t wo
ethylenically unsaturated groups in am anmobunt such that the Si-H groups are
present in excess over the ethylenically unsaturated groups. By
ethylenically 15 unsaturated group we nean a group of the formula >CH=CH2.
The reaction is generally carried out in the presence of a hydrosilylation
catal yst such as a platinumgroup netal or a conpound thereof. The dival ent
noi eti es Alnesd emb@dfmem stluerpodiydfgdm@siiokghatpoiyoxyeﬂ@ﬂermbm mpqwreare
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| east 90% of the or gani c rouE% attached to Si are nmethyl groups; for

exanpl e, tﬁé'CBoIQW@arﬁﬁl HRamOXysilvh driethoxysitd.i srethyisistoeryeilylhymethdx ane.
The 30poly {p.tb;( i groups, but this is
likely to I(He'gg oyglﬂ)f’raaa]tﬁ]c @m%W§%%%é§Foxangb%§S|l aI kyl ene copol yner.
Most WO 2012/ 130861PCT/ EP2012/ 055449 7 preferably, the pol yorganosil oxane
has onl S one at each e of the pol ydiorganosil oxape
chai e 1o thashpehaRiRkde RobReyabypasHarch couEerpt theddmnBs 2 A
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situated on the term 'mC r?gnaatorrs of the WO | yor ganosi | iane blg(;cks of
the 5 copolppﬂmrgaraﬁsﬂgham haVImgléwoeSeHl oroupsheite degialyethen cOREHTAY 118ral 313
HSi-0-[- S'etr%lesﬁlcaﬂly %%%at%gdﬂ%pg_iﬁ & SRt such that the Si-H groups are
present in excess over the ethylenically unsaturated groups. By ethylenically
15 unsaturated group we mean a group of the formula >CH=CH,. The reaction is
generally carried out in the presence of a hydrosilylation catalyst such as a
platinum group metal or a compound thereof. The divalent moieties A resulting
from such a hydrosilylation reaction are alkylene moieties, having for example 2
to 6 carbon atoms depending on the ethylenically unsaturated group of the

20  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
25 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
30 polyorganosiloxane can contain more than two Si-H groups, but this is likely to

lead to a branched polyorganosiloxane polyoxyalkylene copolymer. Most



/Chloroplatinic acid 0. o 15 CHCHCH 13r1313 H S -0-[-Si-OV S 111
CH3CH3CH3 CH 3 Si-O-- etc. CH3 SiH termnated bl ock type SPE

Pol yor gamnwei2bxiamsss havi ng Si -H groups on non-term nal ®CT®Pane/0s5¥e S,
on both termnal and non-term nal sil®xane units, can alternatively be

used. 20
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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 groups
situated on the terminal silicon atoms of the polyorganosiloxane blocks of the

copolymer, as shown in the reaction scheme below.

CH CH CH

| 3 | 3 | 3 \ /CHz_ O\/\

i— — - 2
H_T 0_[_Ti O_]m_Ti H + o el A

CH, CH, CH,

Chloroplatinic acid

TH3 TH3 CH, T

H_Ti_o_[_Ti_O_]m_Ti/\/\[\o/\ko\/\/Sl—O;
H
CH CH CH, ’

3 3

SiH terminated block type SPE

Polyorganosiloxanes having Si-H groups on non-terminal siloxane units, or on

both terminal and non-terminal siloxane units, can alternatively be used.

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(oxyethylene 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.

or



In order to give the required hydrophilic properties, it is preferred that
at | east 50% of the pol yoxyal kyl ene units in the pol yoxyal kyl ene bl ock are
oxyet hyl ewe 20mi3ss61l1t is therefore preferred that the pecyatrbar/ossied to
prepare the pol yorganosil oxane pol yoxgyal kyl ene bl ock copolyner is a

pol yet hyl ene oxi de, 25 although a pol y(oxyet hyl ene oxypropyl ene) copol yner
having a nmajority of polyoxyethylene units can al so be used. The

et hyl enical ly unsaturated groups of the polyether can for exanple be allyl,
vinyl, hexenyl or isobutenyl groups. One exanple of a preferred polyether
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pol yor ganosi | oxane pol yoxyal kyl ene copol yner preferably is in the range of
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0. 00001- 0. G0 p=fersed plabnSin-datdlvysids hexathlpraipjaimiaaocisl drox eaastiam gradust of
pol yet her cgnt ai nj.n 20 ethylenical ly unsaturated groups, can alternatively
be. 7 eact ed CHETPRRLMAck: 28R UL St CEHEoB G LR G REaro Iy ehIBhAGal |y
unsat ur at eqngaRition; faPotierasTd lathum BRIM) téRameti diilokbse QURHIER The
et hyl eni cal | élunsat urated groups in the range of 1:1.5 to 1:6, thereby
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or ganosi | i @@0001e3802 pkitsg agent having reactive Si-H groups, for exanple
pol y(nmet hyl hydrogen sil oxane) or a nethyl hydrogen sil oxane
di et hyl si | oxane copol yner, to produce a water-insoluble hydrophilic

Do oot SSESERrEIORa, phRBIEIOLER, Shbci Rl | KM SRS
conver 20t hexthylenicalle arisaiteaigdogpups. caM@Iz0d2vERD &1 R0 EPAGIRY Gbodelar 9 The
organosi i Cec>)<ge§sr ngS/t-hQkipggleﬁ‘geerntcontaining 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)k, wherein PO, PS and A are defined as above and the PO blocks
25 have terminal ethylenically unsaturated groups. Such a block copolymer can be
crosslinked by an organosilicon 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
30 unsaturated groups can be reacted with a suitable silane to convert them into

reactive groups X.



As mentioned above, if the groups X situated on a pol yorganosil oxane bl ock
of the copolynmer are not reactive with each other, the coating conposition
used i n Sybeorsssmt i nvention requires the presence of pam/Ere@anssid i con
crosslinking agent having at |east twe groups Y reactive with the said
groups X. In addition, the conposition may contain a catalyst. If the

pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol yner has only two 10
reactive groups X per nolecule, the conposition contains an organosilicon
crosslinki ng agent having on average nore than two reactive groups Y per
nol ecul e, for exanple 2.5 to 6 reactive groups per nolecule, to aid network
formation (grosslinkin r. than nIy chai n extension. For exanple, if
t he organosi ifé YgAneyiie Fﬁ%ﬁﬂd“ﬂ%ﬁ@?? is a branched pol yorganosi | oxane

cont ai ni ng Ns5@1ten|t|6ﬁ§c§ abbf/éelf e qutﬁ; )gfsﬁuaﬁedY@n 'atpcﬂy’r’cﬂgbﬁéélil&ah@r&@& bp at
| east three polyner chains. | es of suitable groups X are Si-H

gr oups, Slh 1hag kRERYlyGYEs @ Nok r%q’we ViHDERE OHIEr ndiegrasiing, Cafepaitian Heedd d .
ot by enp cal, iSRG nyBRER 8 HES s BEELEPETr U URBncRFIEHE Yo BhRRRy o

more of thegenghavipg aXléwnt\b@gss@h@:Yeéaétr\@rwmmém drbgps Xt he choi ce bei ng
dependent on their respective reactivity with the selected group X 25 Wen

the groups Ixagfkio; the erBRpStion MayeCordaibtd Gataysbups X are Si-H groups, the
organosi li con crosslinking agent can contain ethylenically unsaturated
groups Y. Such an organosilicon crosslinking agent preferably is a

pol ysi | oxartie.th&hpolyorgesidsdeeares qaolydomalik3lenanpbek caopilghenfhas Icm{yan’ﬁvmni ts
sel ectig fromQ units og(the fornuFJ@(g FSi O412é T units of the for
o5 810, BPAINES OURSIE PBF IPECHSPShBoAO bSO GBS oA Organostieoh
crosslinking agent having on average more than two reactive groups Y per
molecule, for example 2.5 to 6 reactive groups per molecule, to aid network
formation (crosslinking) rather than only chain extension. For example, if the
organosilicon crosslinking moiety is a branched polyorganosiloxane containing
15 at least three reactive groups Y, it can become bonded to at least three polymer

chains.

Examples of suitable groups X are Si-H groups, Si-alkoxy groups, silanol
groups, amine groups, carboxylic acid groups, thiol groups, epoxy groups,

20  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.
25
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
30 example consist of siloxane units selected from Q units of the formula (SiO4z),

T units of the formula R°SiOs, D units of the formula RS0z, and M units of



WO 2012/ 130861PCT/ EP2012/ 055449 10 the fornula Ra3Si 01,2, wherein the Ra
Rb, and Rc substituents are selected fromal kyl and al kenyl groups having 1
to 6 carbwoatxmieseiat | east three Ra, Rb and/or Rc subsrrirmendig/obsitng

al kenyl units. 5If the pol yorganosil owane pol yoxyal kyl ene bl ock copol yner
is of the formPS - (A- PO- A- PS)k, wherein the reactive Si-H groups X
are situated on the termnal silicon atons of the pol yorganosil oxane

bl ocks, one suitable type of crosslinking agent is a branched

pol yor ganosi | oxane havi ng et hyl enically unsaturated groups Y situated on at
| east t hr edhdfemuie RS0k, wherantheR® RY anol Rbsgesitsents ana setgsted &by

conpri ses and/ o unjts, Munits d optionally D units. The alk I
r oups ar e ARk kel RS RAVIE. AP S ARO Atmey Ahdefst ot KA o
exanpl e be_aﬁdmr@mﬂﬁ%tiﬂérﬁéééﬁg‘@@wl$Jn'|’t§. one or nore Qunits of the
formula (5i ™412), fromO to 250 D units of the fornula Rb25i 0212, and M

units of the fornula RaRb25i 0112, wherein the Ra and Rb 15 substituents

Meast thr el i Tl GEhbaRben? PERLl KRR RRRK ol B8 o e B0 P o
| f the pol yarg®®si AoxaP®), palngpxiyiathisyleatvd gk geauis Xn@fe sisudiédrdd &g vely

hi gh chain Il ength, a | ow nol ecul ar wei ght Q branched sil oxane crossli nking
agent may BRMYPak sllicey ateme @ixyepPelyardanepiloxanscploskal ooe bbigelee P Pbxane
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10 polyorganosiloxane generally comprises Q and/or T units, M units and

optionally D units. The alkenyl groups are preferably present in M units. The

polyorganosiloxane can for example be a branched siloxane comprising one or

more Q units of the formula (SiOg4z), from O to 250 D units of the formula

RP,Si022, and M units of the formula R°R”:SiO1 wherein the R? and RP

15  substituents are selected from alkyl and alkenyl groups having 1 to 6 carbon

atoms, at least three R? substituents in the branched siloxane being alkeny!

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

20 comprising a Q unit, four dimethylvinylsilyl M units, and 0 to 20 dimethylsiloxane

D units, which may have the formula:



r+TH3 CH 3 0*Si-EO-SiHn 0 SI CH3CH3 | f the pol yorganosil oxane

pol yoxyal kyl ene bl ock copol yner contains nore than two Si-H groups, the

or ganosi Iwoamxnaess! i nki ng agent need not contain nore POAEPLIKD/055449

et hyl enical ly unsaturated groups. Forilexanple, the crosslinking agent 5
can be a pol ydi organosi | oxane contai ning two ethylenically unsaturated
groups such as a dinethylvinylsilyl-term nated pol ydi net hyl si | oxane, or it
can be a m xture of such a pol ydi organosi | oxane contai ni ng two
ethylenically unsaturated groups with a branched pol yorganosi | oxane havi ng
ethylenically unsaturated groups Y situatlfed on at |east three branches. 10
I f the pol yorganosil oxane pol yoxyal kyl ene| bl ock copol yner contains reactive
groups X which are Si-H groups and theCorganidsilicon crosslinking agent
contains ethylenically unsaturated groups?Y, they are generally reacted in
the presence of a catalyst conprising a ti num group netal such as
platinumor 15 rhodium Preferred platingmgatal ysts are as descri bed
above. The catalyst is preferably used inlanounts from 0.00001-0.5 parts
plati numor rhodi um per 100 wei ght;iparts_pf the i-H functional

pol yor ganosi | oxane ponQgX%rkyl nd_Bqukn_oponnErw The?ﬁ@Iyorganosiloxane
pol yoxyal kyl ene bl ock copoﬁvﬁérgéﬁﬁré1nh S OH ¥ oups —FH\t he

organosi licon crosslinking®ggent aie pre ably 2Qreact éisin a nolar ratio
of Si-H groups to ethylenically unsaturaﬂFd groups in the WD

2012/ 130861PCT/ EP2012/ 055449 12 H,C—Si—GCH,
9

Hac—Si—CH3
=

If the polyorganosiloxane polyoxyalkylene block copolymer contains more than
two Si-H groups, the organosilicon crosslinking agent need not contain more
than two ethylenically unsaturated groups. For example, the crosslinking agent
5 can be a polydiorganosiloxane containing two ethylenically unsaturated groups
such as a dimethylvinylsilyl-terminated polydimethylsiloxane, or it can be a
mixture of such a polydiorganosiloxane containing two ethylenically unsaturated
groups with a branched polyorganosiloxane having ethylenically unsaturated
groups Y situated on at least three branches.
10
If the polyorganosiloxane polyoxyalkylene block copolymer contains reactive
groups X which are Si-H groups and the organosilicon crosslinking agent
contains ethylenically unsaturated groups Y, they are generally reacted in the
presence of a catalyst comprising a platinum group metal such as platinum or
15 rhodium. Preferred platinum catalysts are as described above. The catalyst is
preferably used in amounts from 0.00001-0.5 parts platinum or rhodium per 100
weight parts of the Si-H-functional polyorganosiloxane polyoxyalkylene block
copolymer. The polyorganosiloxane polyoxyalkylene block copolymer
containing Si-H groups and the organosilicon crosslinking agent are preferably

20 reacted in a molar ratio of Si-H groups to ethylenically unsaturated groups in the



range of 1.5:1 to 6:1, nore preferably 2:1 to 4:1. The crosslinking
reaction can be carried out at anmbient tenperature but proceeds faster at
an el evatwd 20empescat ure in the range of 60 to 200C. 5 BecamEeeoi2ioss449
crosslinking reaction proceeds at anbi2ent tenperature when the

pol yor ganosi | oxane pol yoxyal kyl ene bl ock copol yner 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 conposition based on such reactive groups in two containers, so

t hat t he 10apge pbrigehdeid: bxenoee poﬂsfy‘caw)anyt@Aé bl e krosslirakiggreeactionecan

| ki t d.th t t | | th
Eraﬁiig'en e B cBl Gt A et b Al e it Ao Od Tt D AN SIS o
appl i cat i oRemberat@XAfthe rahde of 80 & pob°can be packaged with the

crosslinking agent containing ethylenically unsaturated groups, the
polyorgan03|loxane pol yoxyal kyl ene bl ock copolyner 15 containing Si-H

ol yoxy 31 kutsaush BERTEHBHGREIHeRER s b EICE! oty SUBTR R IR cgea
toget her, cm@/dr@@nmméuétpcﬂmybmywmoke@wcaymbv coppdiningasi-M idupspar t

of the polyorgan03|loxane pol yoxyal kyl ene bl ock copol yner conponent or part
of the croé@%%?ﬁﬁ@k&&ﬁ@e@b@&@ﬁ%ﬂmg 9@‘%@?'%&'”@@@[@@)@%38@“@ Ky or
si | anol fth r I u

react wt h(?%fiiﬁyéetacrtr‘la % rllrgra&ltnlrt\é( ’ng @rlégsenggé #D@S?%%agglg (gﬁggtegﬁy%@r
(11) the reaatposdioy bapsd \bmrsuchereaomel gnmklpeglnagfemtqontdlnprrsemtthatb&img
elther |-alkox or S|Ianol rou f the reactiyve gr s X are sil anol
gr oups ] 0t h&pganesiioxans (pplygya lﬁﬁei P Cé(r%%y'vebnth% ressHeNg 9§y agent
sel ected T rom @Rkt sﬁéﬁ‘st HéStYaII LRy th@”?,éi’ﬁ’e acl@éfgé O¥pé caﬁ@h@obmded to
silicon. The coatli ng can hus conpri se pol yorga 03| xane pol yoxyal kyl ene
bl ock copoltyaecorthiuiens ¢arnlb@d miged ssitortly HeaforehrapphtatBin. F S exanipigjethe
derived fro 30al koxy craosslinking sites.on the ends

ol yor gano SISl bBEyRasHHoRD: i B Rt R abr. FaRLThaystVienicaly
2012/ 13086 LACH FERAL SRR bbHiganSAKENE @IRMBIKSIHE bRk copolymer
polyorgan03|loxane pol yoxyal kyl ene bl ock copol yner can for exanpl € be
presenfSi n cgntAIpBgoSithedrPupaubaiNgSiin Ra) sepRataeIdainer Adigrratdielys the

nydr ogen ot 1o AL AYBNIRKAG Ay 8nd SALLODALALE RN SRS o ERBRES e S

an al kyl avi ng atons group, or
group of thbenf bemplagk&ded Bogstiees aid Stj@hcgemspsmf ebe packed separately,
trinmethoxysilyl,triethoxysilyl, nethyldiethoxysilyl,nethyldinmethoxysilyl,

y
di net hyl meRgRyally yith ofittire PRl PEtaRGR AN polyoxyalkylene block copdlymer
component or part of the crosslinking agent component.

20
When the groups X are Si-alkoxy or silanol groups
If the reactive groups X are Si-alkoxy groups, they can react with (i) each other
in the presence of moisture and a catalyst or (ii) the reactive groups Y on the
crosslinking agent, if present, being either Si-alkoxy or silanol groups.

25 If the reactive groups X are silanol groups, they can react with the 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-

30 alkoxy crosslinking sites on the ends of the polyorganosiloxane polyoxyalkylene

block copolymer chains.



10 The reactive groups Y on the crosslinking agent can al so be present in
groups of the fornmula -Si (R )2(0R), wherein R and R have the neani ngs

gi ven abowe.20im3oges si npl est formthe crosslinki ng agentrcr@apiie/ 085449
tetraal kyl orthosilicate such as tetr@nethyl, tetraethyl, tetrapropyl, or
tetrabutyl orthosilicate, a

trial koxysi | ane, f orexanpl eanal kyl tri al koxysi | anesuchas 15

met hyl tri nmet hoxysi |l ane, nethyltriethoxysilane, ethyltriethoxysilane or
noctyltriethoxysilane, or a dial koxysilane, for exanple a

di al kyl di met hoxysi | ane such as di net hyl di net hoxysi | ane, or a

di al kyl di ethoxysil ane such as di net hyl di et hoxysil ane. 20If th

Dol yo ganodi oy BREN oI 30! Ry Pond ) BENSIBREN A S A welaang (lecls; -
bonded al k%ébogmétpéan thecRa@pROBE! pre8Bnt Mgk b ehedsiulg SR, QORt ai n
nore than two Si-bonded al koxy groups; for exanple, it can be a
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- Si (R") 2( OBy amialkoxyWreupi of Re fermauma al ky| —QRoURxdmMples doflslich Gradssbare
atonms. | f the pol yo_’manosi_ | oxane pol yox%al kyl ene bl ock copol ynmer contains
nore than tiipesioyshded Hiataxysiybupdnetmldiptharnedlyl i conetvidigiethmiystylagent

cont ai ni ng Oﬁggm&%{]é%X?é'WQé}g]egm%tﬁﬁég}?%ws and/ or an organosilicon

crosslinking ag contal’ni ng nore Si - bonded al koxy groups can be
used. Alternatively, WD 2012/130861PCT/EP2012/ 055449 14 such a

pol yor ganosi | oxan ol yoxyal kyl ene bl ock copol yner containing nore than two
B ondBa SNecipciyS GRS, Sh e, Fieds Bk nG BEND b EIRhRS SreStR g BHRAIps
wi th each offhes fofhdIRESRRESEIRE wHerER RIGHER’ AaGE H@WM&A@VQH%%%Q“ on

catal yst, w thout need for a further crosslinking agent.
pol yor ganodi litsxsimelgst fgrox tree Rydsshekiby @agient opo bgna teteaaiikdianihogilicateesudian t wo

Si - bonded g k i | f- | i nkabl | whi.ch_. t
water- i nsofgbl ETRBFORhi | 350 mer FRTRBAK. S SAY oPOBRHCHeCopl yrrer
i s a pol yorgaresydiaxane mef yo%dgéeneahl ockikgRiakyRsilahgr M Baged vad h -

Si (R Z)éOR)Zuni t's, wherein R and are defined as above. For example, a
bl ock 19 copethylimetioxysitarieor ninethyltrigfhoxypitane, A ethydyiethgrgsilans t 196 reacti ve

) S AR SO U8 B e S Mo,

copol yner coghaidd ndinsethivtlethokysitdrierxyorgr @ uphalk@diethdgisiane vealughbeast

bl ock copol ymer of the form PO-(A-PS-APO)n. Such a bl ock copol ynmer having
term nal etHyeidathoyy$ile6g: ur at ed groups can be prepared as descri bed
above and can be reacted with a silane of the formula HSi (R )2(0R),
wherein R and R are defined as above, to convert the ethylenically

unsat u2at edf thequghgorganosilfosant ipoty oy alkykenefblbtle cdpolymiea coSiafriz ¢raly Bp S10

containing,1, 2 or_ 3 reactive, al ko roups each attached t silicon atom
‘n the pol PORGEA0SKPSKHTEUBS| i M08yt ey cEess Bkipgl odent SERdRpPRRlR such

si |l anes ar enddl FBHRKYSLIARR dIk&E! GOMPS! 1R R&anTPé Y E8h BERPK M IXGBRansANd
di met hyl et hoxysi | ane.
or a polysiloxane containing at least one -Si(OR)3; unit, wherein R is defined as
above, a polysiloxane containing at least two -Si(R”)(OR); units, or a
25 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
30 only two Si-bonded alkoxy groups and/or an organosilicon crosslinking agent

containing more than two Si-bonded alkoxy groups can be used. Alternatively,



25Usual Iy, it is preferred that the crosslinking agent, if used, is an

or ganopol y- sil oxane, for exanple a pol ydi organosil oxane such as

pol ydi metwol2sidsasme havi ng end units of the fornmula - SPCREP2(10855449
particularly such end units where at H4east one of the R groups is an

al koxy group, or a branched pol yorganosil oxane in which each branch is
termnated with a group of the 30formula -SIi(R)2(0R). It wll be

appreci ated that sone crosslinking between pol yorganosil oxane

pol yoxyal kyl ene bl ock copol yner chains termnated with WD
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pol yor ganosi | oxane cont ai ni ng Si -al koxy groups can 5 be added to i'ncrease

t he degr ee ca@ndeosatipsneatalysbwithest oped §or mkgthelr@a@.ﬁahgkm@ agemar der cured

pol ymer -.co I ne of
rel ati v%l yrﬁﬁ%%&og@%}oﬂﬁﬁ%@?Lb%l)fog&a@(&ﬁﬁ%?'B o%%{%d&n%mﬁ%rpﬁ tI%J)xa E}Hg% WOO up
to 250 or ewersidihdetakd ?ddpé id 8 sefaressimkhble salpast whichdearscang, toleeadi ng
to a nore flexible cured polyner conposition. The 10 overall proportion of

al koxy- f undvfat@rnmsow%wgmlq RYAET m\yesky&m%@ﬁelec@fpwmrcqwlm%r

al koxy-fun | e r e_of
100°0 10 1756 THRERNETIRRNS pAYBRRIIeTE otk SRRl RtC iR A1 e
of noi st ur SitRI,){ORR urilt's &he@slSlR lanleiwe defihed as@ﬂveoﬁocaxampbceetﬂocleven
at anbi ent tenperatu e t hout C taI t, but cee nore rapidly
and al & ﬁspgloygeﬁrneﬁ bl eullBsaPD Fodhd: F4ina NSRBI TEHCRE ¢
phosphonatesﬁ@ st units uepE Qb Q@rﬁ\ertﬁ’é i&ﬁnﬁé@ émaorRZaro%sJ)oR hdt 1(
Ft 20 wherel h eac I's i ndependently a nonoval ent hydrocarbon group, each
R2 is i ndepohdspangsilosbiee beatkbr om a hydrogen atom a nonoval ent organic

group, a siloxane group, or a silyl group of forrmula - SiR33, wherein each
R3 is independently a nonoval ent hydrocarbon group, and 25n is an integer

having a vatHéep&lorlafbsitemiegsolyod@IkAs bRRR&bBeTME2EbkR AR 4 bonded
15 alkoxy groups can alternatively be a block copolymer of the form PO-(A-PS-A-

PO)n. Such a block copolymer having terminal ethylenically unsaturated groups

can be prepared as described above and can be reacted with a silane of the

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 -Si(R’)2(OR)

20 containing 1, 2 or 3 reactive alkoxy groups each attached to a silicon atom in

the polyorganosiloxane polyoxyalkylene block copolymer. Examples of such

silanes are trimethoxysilane, triethoxysilane, methyldiethoxysilane, and

dimethylethoxysilane.

25 Usually, it is preferred 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

30 formula -Si(R)2(OR). It will be appreciated that some crosslinking between

polyorganosiloxane polyoxyalkylene block copolymer chains terminated with



16 atom a nonoval ent hydrocarbon group, or a silyl group. Exanpl es of
nonoval ent hydrocarbon groups for Rl, R2, and R3 include, but are not
limted twoalkpbsesuch as nethyl, ethyl, propyl, pentyl pcneprgéi2obapsyl ,

et hyl hexyl, octyl, decyl, dodecyl, undecyl, and octadecyl; al kenyl such as
vinyl, allyl, propenyl, 5 and hexenyl; cycloal kyl such as cycl opentyl and
cycl ohexyl; aryl such as phenyl, tolyl, and xylyl; alkaryl such as benzyl;
and aral kyl such as 2-phenyl ethyl. Subscript n nay have a val ue rangi ng
fromO to 50, alternatively O to 20. Alternatively, when ingredient (R) is
a Nonomer i creptttb@plgomme ofsttnbsfmh'pﬂa n-SiEE)60Rplmay dbke. place eeven iwtgry ,a each

R1 d d f 1,to 8.10 b t I
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vi nyl phospho d, bis(trinethylsil phosphon t'e, trinmethyl sil

vi nyl phosplio@irangeofd] 0B04¢ di9et hyl vi nyl si | y1) vi nyl phosphonat e,

di et hyl vi nyl si | yl

30viny|phosphonicacid di et hyl net hyl phosphonat e, bi s(trimethylsilyl)

oct yl phosphgrasealk C{y Eﬁi%ﬁzr%ab}/bwtﬂcéédhp&ﬁéphpﬂﬁg Bresehtd lop hesigloets fasi d, or

a WD 2012/130861P / 055449
15  Si-O-Si linkages. This reaction can proceed, even at ambient temperature,

without a catalyst, but proceeds much more rapidly and also improved non-
fouling results are found, if a condensation cure phosphonate catalyst is used of

the general formula (i)

O O
R2—O0 u o) II-'l—O 2
Lo
20 wherein
— each R'is independently a monovalent hydrocarbon group,
— each R? is independently selected from a hydrogen atom, a monovalent
organic group, a siloxane group, or a silyl group of formula — SiR%,
wherein each R?® is independently a monovalent hydrocarbon group, and

25 — nis an integer having a value of O or greater.

Alternatively, in the general formula (i) above, each group R’ is independently a

monovalent hydrocarbon group; and each R? is independently a hydrogen



17 conbination thereof. Alternatively, ingredient (R) may conprise a

m xture of bis(trinmethylsilyl) octyl phosphonate, trinethylsilyl

oct yl phoswbanetBossand octyl phosphoni ¢ aci d. Phosphonat epcamP2cionssmci al |y
avai | abl e. For exanple, DOW CORNI NG@®- 5 6085 is a m xture conprising
nmononeric silyl phosphonate and nononeric organi ¢ phosphonate species; DOW
CORNI NG@ 4- 6025 is a m xture conprising nononeric and pol yneri c phosphonate
speci es; and DOW CORNI NG@ 4- 6035 is also a conmercially avail abl e
phosphonat e. These phosphonates are all avail able from Dow Cor ni ng

Cor por at i o@tarh, M dinandyal@oM hytdrezarbot. §rotp, Dbmea Heilyl rgrotig | prExthplaat ofis

| i all i |able. Th th honat tal yst. t
P esent 1 n VARSI SR DU Tl R Eh Bl 4 0H0 8. 55, STt DN « he
wei ght of pel mx/gguwldsopﬁ@ﬂ@lp@iwpxw@bywlmm@%ymgtwl éﬁuyﬂe& slddﬂw ng

agent. 15 Since'a éor anosi | oxane pol yoxyal kyl ene B ymer havi ng
Si - al koxy @te@mo %@y undesyl iafki a gtadg@yit aﬂ@mwhgush a8l waxy %Iv LRprG@)"nOt

Cur bl e cora OB sLioaRYR SikiEas BYPptN SR B AAE0T, dty SEERTHIGAY, °
provi ded t halyl, t &ed nedgeatiardOsadte =& yepngd, tdhe erdikyi s@dh i DQirRsnylethyr oof .

Upon openi n of the container, the curabl e conposition can be aﬁgl ied to a
surface an %Spf'pbé‘ng}aéﬂ have @ value TaRoiRe fERMce tof S8t AspIatively Roloslr e.

Curi ng pro‘%ﬁ%ﬁat \%yé er?fng?%@%ﬁﬂ@?&p?%ﬁ%ﬂ efic éﬁ’\éfsﬁﬁoﬁétﬁs 068cridt ithas

catal yst ositiron acc tot e 1 nvention
conpri ses a mibpom‘fgamd!aielrnata/rm/ mﬂohoRya$ mdeg}wdbhbwencalhpll groeip cfohttaighi ng

-al k | | | h -al k
and o 301 oXaML GHIERH PorAIkGRE) G20 o '&“@ﬁ%& O oS AP RERBIR 15
DI St ur e- priged é?%hﬂ¥ Ay drog%?u %Rﬂ#/ a8 iL '%ﬁzpszﬁfgéﬁﬁﬁwgatﬁ%sp"otr%%lgh the

hydrosi |l yl ati on reac to. produce a p an05| oxane pol yoxyal kyl ene
bl ock copolgyomp in whmhm@lrdR\?ws hndeeﬁodenéy Snalkngomm@otémo lélecaraomaé@rneut

readily un ctory n 0 st 1bas RO S [of0) rs.dq not
Give fast EATHISS O A EAPTbS BT L 2Ry RE TREb o S P! &84 "Fo

5 convert thepydl bhtyl, Grﬁéﬂymaétﬂ‘}lhl@?i/ly%hgaé‘tﬁﬂ' |AP£@rfh%t|9@IW@éMI@|R<1Yé@cﬂl%a@ﬁW yrrer
into a copol yner terminated w th another reactive qg-;lrou he Si-H groups

can i n1genérayl beéndensndentinselectectisamponathys oindi an gctuﬁ Alterpatvely aeagh

o oup, - such b ey BESGIR R Belelidd Fom RO B £ b

reactive gmoteprsatwew etdma R%Lﬁhaya@exIrtdelpgnaehWEélecladfr@qqaamydrogeﬁaaxbwer
groups of the fornula -Si( OR), wherg R and R have the neanings

gi ven abové@N {FANIPHPr Ao @a&th mamﬁ;tnd@ﬁand%tbbﬁ@lﬁﬁﬁed frep @
le b | t th
exanpt € by g{y?@g%ééfgg%td? é"’“?nc%cn/%ll ré) ahrH?ﬁﬁrHu SOErPLE A1 S Re@ﬁb €

formul a z- wher el Iy unsaturat ed gr such
as vi ng0, dalteyiativeodiaylenyl or 5- hexenyl 15 Exanpl es of such
et hyl eni cal | y unsaturated al koxysilanes are vinyl trinmethoxysilane, allyl

tri met hoxysil ane and net hyl vi nyl di net hoxysilane. If the Si-H term nated

pol yor ganosh i Ox@Ned RPINECY Aldtid %&g}hhzécﬂﬁa@gp@@g@rbrma|ao éeﬂ?réﬁéé‘éﬂtaan
PS- (A- PO A-PS)k as defined above, a pol yorganosi| oxane 20 pol yoxyal kyl ene

bl ock copolegemibriofm tﬂwéun‘e)ofmrrsnes( AvITEDe fat Bsagtksonveh of mmm@cm@o@mw a

pol yorgano onan ck te m nated wth an | kox ut e ilicon atom
bF ¥ het or PSSR i g ELpPesEAe S Psoo bl teifbiR Gese il
represept s canthin al $t grgpet y, and has a value of at |east 1 can be

produced. The reaction of the S|-H t erm nat ed pol yorganosi | oxane
pol yoxyal kyl ene bl ock

Alternatively, ingredient (R) may comprise diethenyl-diphosphonic acid,
vinylphosphonic  acid, bis(trimethylsilyl)  vinylphosphonate, trimethylsilyl
vinylphosphonic acid, bis(dimethylvinylsilyl) vinylphosphonate, dimethylvinylsilyl
30 vinylphosphonic acid, dimethyl methylphosphonate, bis(trimethylsilyl)

octylphosphonate, trimethylsilyl octylphosphonate, octylphosphonic acid, or a



25 copolynmer with the ethylenically unsaturated al koxysilane can be carried
out using the sane catal ysts and reaction conditions as described above for
t he reactworomii3eses - H t er mi nat ed pol yor ganosi | oxane w PoT@ar@tioyiseni cal |y
unsat urated pol yether. WD 2012/13086WPCT/ EP2012/ 055449 19

wi t hanet hyl eni cal | yunsat ur at edal koxysi | ane. Alternatively, a

pol yor ganosi | oxane contai ning ethyl enically unsaturated groups can be
reacted with a polysil oxane containing a Si-H group and at | east one

Si - al koxy group. 5 A pol yorganosil oxane pol yoxyal kyl ene copol yner

t er m nat ed oambinatearc thereofyr Altesnativetyh engredmanita R3i Ry ) gadmyrisenasmixtore 8f

Gocs not i TBebuE R el R ARGy SR bnar S BosParesEd and

crossl i nkelpchyAph®SpRonidgdior k. The crosslinker used with such a
pol yor ganosi |'oxane pol yoxyal kyl ene copol¥ner can for exanple be a
10pol ydi or FAesehpasigscarefeamragesileaaileble; dFpeengmple, dXQME COBNINGE éd wit h

) Koy Doy 5% Baniiy S R BRIndBhac B opagtiBrely 3L it g
Si -H term ragasic p@hpdplasgfsospeaiane DOWh QORNING@nuwddsy gnsat miatied

15al koxysilane of the formula Z-Si (R )(0OR)2 in the presence of a platinum
group et alCoOBHIEINGLt MONREIGHS] yﬁﬂ%r@%ﬂﬁwﬂpo%pb%‘@tﬁoﬁp@%&w énge [%QW

pol ydi met hyl SRNIN@RE 4% a}s%isb”atéb‘?nrh?ﬂ%hpfavéillétﬂe5&9?(sﬁﬂoﬂé?é‘.e fieds. The
crosslinki ng agent Tor e polyorganosi ['oxane pol yoxyal kyl ene copol yner

t er m nat ed phiosphorates | & gitloayslable tfiem f DowulCarniBg( RoygdiB)ién cefn Midland,

alternatively or 20 additjonall onpri se a branched pol yor ganosj | oxane
cont ai Mg MGk, DS BIetRY MeleMBasPRoRAR RAish R el Ao The
branched pol yor ganosi | oxane can for exanple be a Q branched pol ysil oxane in

whi ch each branch is termnated with a -Si (R )2(0R) group. Such branched
pol yor ganodiHeoxaaneantc af the fpbosglionatet hatalyshcthabnisofporegerdt hyitbai cadting 25

unsat ur at ed_branched pol yor ganosi | oxane, ~fQr,gxanppl e the vinyl-functipnal
O branched CITRRIRE (BRL! [Boc GHUVE, U 4 -2for PoRRdi @ pot Yo Yo9Ehe o
cont ai ni ng pyrgkhdsieana palydxgaIRBNEIcobBEM&TEIUS arosalifiking 2geR.. for
exanpl $5a &?Iy?s?l oxane of II?bt k@ ?or%‘ml a RD%Ol%SO%lPCT/ %P§012/ 055449 20
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
20 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.

25 One type of curable composition according to the invention comprises a
polyorganosiloxane polyoxyalkylene block copolymer containing Si-alkoxy
groups, optionally a crosslinking agent having Si-alkoxy groups, and a siloxane
condensation catalyst, the composition being packed in a moisture-proof
container.

30



MOOW \ / 0O S -Si -110Ove Me M Me ne in the presence of a platinum group
netal catalyst. The branched pol yorgano- sil oxane crosslinking agent can

al t er nat iwel2g12bogsn epared from a branched 5pol yor ganosi lpaxareoicosi4ad ni ng

Si -H groups, for exanple a Q branchedi8pol ysil oxane having term nal dinethyl
hydrogen silyl groups, with an ethylenically unsaturated al koxysil ane of
the formula Z-Si (R )(OR)2. It may be preferred to use a mxture of an

al koxy-term nat ed pol ydi organosi | oxane with an al koxy-term nated Q branched
pol ysi |l oxane. 10 Additional ingredients The coating conposition according
to the preddtnoughvdnei dwydocpﬂilylahiahl yeeob'rm“ri kespwducbl & ankybcgarms'gmne and
may further noi, S t hi xotr

and unr eactgo\iyg’@%bf?% %n@@%zﬁ‘?ﬁpﬁ teEFUIr{aé ‘15 '¥e§£t%?w?ﬁnc§0 at e,

cal ci um SU'C@H@é&outCr%'a@HIWHh@éﬂ’ i@@ftﬁry%ona|uloh§a§¥§eém§lBas@at&ssdévéébcﬁfmbaé c,
feldspar, and china clay), alum nium paste/flakes, bentonite or h

cl ays. Sonslofmotl give fasichiriag atareiest 16%@3rﬁwehﬁ\f@ahth€ﬁ65€tﬁ@ bepprefesredta on

from o Po 28 4R Sigheshi Bl e dienche FENDIBKy BRs) i ERSRET Ton

Preferablyd b@p@ﬂkm&ér ltérrmhewwwhna@cnh@maiﬁtw@fgrfoumefh@om A g@ubsvédh and
preferably the thixotrope is present in an ampunt of fromQO to 5 wt % based

on the tot &ENGERI PR r@act?ﬁewﬁfe)aﬂt CREIPOYAP0ZINAIBIG BRAPYESIGEHIY GINFRUTSIRS abl e
fillers i “g QS wiidH Fiea%tébvfr‘t HSED pfoucﬁﬂgh&'ana{r%r rééctwgﬁo%b' ¥ugpadedised

branched pdl ysi I oxanes, suc as a s e resin conpri Q units of the
formul a 5i @M@yammmh inhos redctivbevitho Sid BuRBEIOthE2reachiee egroupshé( Bhthe

The ratPo GPNIER RATTS G UnBraTPE I HAEE KERgE O e 40T vE SAORORE.
wherein R and R’ 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.
15 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)c as defined above, a polyorganosiloxane
20 polyoxyalkylene block copolymer of the form PS'—-(A-PO-A-PS’)i, 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 k has a value of at least 1 can be produced.
The reaction of the Si-H terminated polyorganosiloxane polyoxyalkylene block
25 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.

30 The crosslinking agent, if used, can also be prepared by a hydrosilylation

reaction. For example, a Si-H terminated polyorganosiloxane can be reacted



WO 2012/ 130861PCT/ EP2012/ 055449 21 fillers, such as funed silica, may have
a thixotropic effect on the coating conposition. Exanples of pignents

i ncl ude bWvackiZ¥messioxi de, red iron oxide, yellow, iron PET®PR@e/05344% ani um
di oxi de, zinc oxide, carbon black, gr@phite, red nol ybdate, yellow

nol ybdat e, zinc sulfide, antinony oxide, sodium alum niumsulfosilicates,
qui nacri dones, phthal ocyani ne bl ue, phthal ocyani ne green, black iron oxide,
i ndant hrone bl ue, cobalt al um ni um oxi de, carbazol edi oxazi ne, chrom um

oxi de, isoindoline orange, bis-acetoaceto-tolidiole, benzim dazol one,

qui napht halvotne @0 yathy)lwnidaﬁy)i ndmisiatwfagagl I oa}koxyesiiaa]ehl oAdtesmativedl, i nane,

and qui nopht hal one flake material.s unmi ni u

lakes) | oPobianesiBLaft sanias ppainge i rertuiiriSotis Pol B eI such
as zinc du%thoé pé|y@ﬁo>@édé)dc§qtaﬂ%h@ RIFHFRGfourOARETEL [8BBCEHS eabmamm&r ably is
in the range of 0.5-25%, The proportlon of pignments may be in the range of

from0O to 25 w% based on the 15total weight of the coating conposition.

ol pebr ofedirgrbEnopkboBes BNty bESRs sopaRifi RoriiEeRh BT eafid “slcn
as pol yt et igrouphd Uﬂff@fd’rlbﬁlﬁ’é\& ®)(ORY} Hasi |2U@f8méé©td/eaSkNdmde£d alkoxy groups
al koxy-contai ni ng polyners, or 20 conbinations thereof. A preferre

unr eact i ve 3t egra ei”§I Qfé'f‘ﬁﬁpﬁﬁlé(ﬁlﬂr ahain. dodeeonet nel%top?%ﬁ%ﬁqtﬁ@ﬁi‘”t@fa bighdact ed
fluidis prt‘f?rﬁcﬁfo%léll Br %r%h%%’ro?ggﬁep'ﬁc?fcgw arl\jéit\ﬁo&p T rogélﬁrﬁﬁ% %@e&%tﬁsm i ds

content of the coatlng conposi e sol ven aronatic
hydr ocar borss:phada q:mﬂmjrganda@elb&aas pcé;sd)qlaﬂgylemadcaﬁ@rymrm fudr e»t’amplbobe aMmth

one an r or . an ali hatlc hydr ocar bon. Pr.ef b| e sol vents i met hyl
" soamy ke PEMISRANGH TGN " SR BEag HRy SbT InameplaTir gy i S

sol i ds contaqarggx eg?@ﬁbé‘%@c@%s@?@u&eb&% fBRRGIaNEREe)( gfql)i nvol atile material, of

35 W% nore p erably at [F'east 50 wt% 30 even nore preferably at Ieast
70 wt % The SO|IdS content can range up to 100 wt % preferably up to 95

w9
20?2 / rlrg(r)g6 ! abﬁ%éy g%rtg}mgted po ?/dlorganos?oxanve\Dcan be prepared by reaction of

a S|—H terminated polydiorganosiloxane with an ethylenically unsaturated
15 alkoxysilane of the formula Z-Si(R)(OR); in the presence of a platinum group
metal catalyst. The polydiorganosiloxane 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); can alternatively or
20 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
25 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



22 preferably up to 80 wt% The coating The coating conposition according
to the present invention allows the formation 50f a cured coating that is
essent i alwg 208086l nsol ubl e and has hydrophilic propertiPes/EP201208544hi ckness
of the coating |layer when dry is pref®rably in the range of 50 to 400

m crons, nore preferably in the range of 75 to 250 m crons, and nost
10preferably 100 to 200 mcrons. The coating is especially suitable to
physically deter fouling by aquatic organi sms such as al gae, barnacles, and
nmussel s on underwater structures, such as ships' hulls, cooling water
inlets of power stations, fi sh farm ng 15edd ntONﬁ\d t he underwat er and

spl ash-zone surfaces of 0| ?l on platfor /I n one enbodi nent, the
coating conposition corrprl J/Ei po yg/T\B@é myet hyl ene bl ock
copol ynmer and the phosphonat S applied o 20 a coating

conposition conprising an ‘\r]&i ?;[ functional thernoplastic coating.
Such thernoplastic coati ngﬁ%orrp i re described in WD 99/33927 and

can, for exanple, be obtained by mxing an acrylic polymer, xylene,
bentone, talc, iron oxide, alum niumflake and nmet hyl isobutyl ketone. The
acrylic poliytes pceserice an‘ba@ilatiﬂdmbgrmlﬁamétalgcatalybbxw b;drmhe;dlrmlyaorga%-

t hyl t | t th | vi t h | at
e et ooy SHOTATE eosinking: paRe! ZanLplyRBHYRY oo repaied §ont,a hsarees
but yl acsy| ioforiBieuibaBREAEbNaMiAg_TMH L BIdupapr RPOKSON PLORYITBRERS] V! at &

at elevated tenperature. In this Way a sUbstrate is obtained coated with a
first |ayemotysiokenachgling retrhimay Himethybnbydrogennsilyasgictipspawithg amd a

S Y i 3o Sp e s B LS 5% Bl RSfoRgpol yrer coating
It may be preferred to use a mixture of an alkoxy-terminated
polydiorganosiloxane with an alkoxy-terminated Q-branched polysiloxane.

10
Additional ingredients
The coating composition according to the present invention optionally
comprises a filler and/or pigment and may further comprise one or more dyes,
moisture scavengers, thixotropes, and unreactive fluids.

15 Examples of suitable fillers are barium sulphate, calcium sulphate, calcium
carbonate, silicas or silicates (such as talc, feldspar, and china clay), aluminium
paste/flakes, bentonite or other clays. Some fillers such as fumed silica may
have a thixotropic effect on the coating composition. The proportion of fillers
may be in the range of from 0 to 25 wt%, based on the total weight of the

20  coating composition. Preferably the clay is present in an amount of from from O
to 1 wt% and preferably the thixotrope is present in an amount of from 0 to 5

wt%, based on the total weight of the coating composition.

Examples of other suitable fillers include solid silicone resins, which are
25 generally condensed branched polysiloxanes, such as a silicone resin
comprising Q units of the formula SiO42 and M units of the formula R™;SiOy,.
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. Some



23 The invention will now be elucidated with reference to the foll ow ng
exanpl es. These are intended to illustrate the invention but are not to be
const ruedwe0i21ogeing i N any manner the scope thereof. PcEERI@ROsU49 Coati ng
conposition 1 was prepared by m xi ng 2the fol | owi ng i ngredi ents

Component Parts by wei ght Condensati on cure Pol ysil oxane

pol yoxyet hyl enebl ock81, 3 copol yner silica7,2 Sodi um Al um no

Sul phosi licate7,0 xylene4,1 Cctyl Silyl PhosphonateO,5 Exanple 2 Coating
conposition 2 was prepared by m xing the foll ow ng ingredients

Conponent Pditless, bsuahe iaghtunGeoh delitsatay lvavee ePdhiysiropigaeiect on the coating

pol yoxyet hyl enebl ock81, 3 copol yner silica7,2 Sodi um Al um no

Sul phosi | i &Q{QPP,S&IOQ. 4- pent anedi one4,1 Dibutyl Tin Dilaurate0,5 10 For
conparison, for coating conposition 3 Intersleek(r) 900, a product

avai l able fromInternational Paint was taken. _ _ _
Examples of pigments include black iron oxide, red iron oxide, yellow, iron

5 oxide, titanium dioxide, zinc oxide, carbon black, graphite, red molybdate,
yellow molybdate, zinc sulfide, antimony oxide, sodium aluminium sulfosilicates,
quinacridones, phthalocyanine blue, phthalocyanine green, black iron oxide,
indanthrone blue, cobalt aluminium oxide, carbazoledioxazine, chromium oxide,
isoindoline orange, bis-acetoaceto-tolidiole, benzimidazolone, quinaphthalone

10 vyellow, isoindoline yellow, tetrachloroisoindolinone, and quinophthalone yellow,
metallic flake materials (e.g. aluminium flakes), or other so-called barrier
pigments or anticorrosive pigments such as zinc dust or zinc alloys. The
pigment volume concentration preferably is in the range of 0.5-25%., The
proportion of pigments may be in the range of from O to 25 wt%, based on the

15  total weight of the coating composition.

Suitable unreactive fluids are silicone oils such as methylphenyl silicone oil,
petroleum oils, polyolefin oils, polyaromatic oils, fluoro resins such as polytetra-
fluoroethylene or fluid fluorinated alkyl- or alkoxy-containing polymers, or
20 combinations thereof. A preferred unreactive fluid is methylphenyl silicone oil.
The proportion of unreacted fluid is preferably 5-25 wt%, more preferably 5-10

wt%, based on the solids content of the coating composition.

Suitable solvents include aromatic hydrocarbons, alcohols, ketones, esters, and
25 mixtures of the above with one another or an aliphatic hydrocarbon. Preferable

solvents include methyl isoamyl ketone and/or xylene.

The coating composition preferably has a solids content, defined as the weight
percentage of involatile material, of 35 wt%, more preferably at least 50 wt%,
30 even more preferably at least 70 wt%. The solids content can range up to 100

wt%, preferably up to 95 wt%, more preferably up to 90 wt%, and most



15 Al

(15- 20C at 30-80%relative humdity) for at

products were applied to plywod panels, cured at roomtenperature

| east 6 hours and after curing

i mrer sed wo 2a12s3ed6ic fouling rig at Newton Ferrers (UK) PCThEP20101083449 oul i ng

on these panels was assessed at certa?2n time intervals after

results of these assessnents are given in the table below 24 Table:

Results of fouling assessnent in static imersion test. Exanple Tine of

| mersion (weeks) Total Fouling (% Coating conposition 1 45 6,17 Coating

i nmer si on.

The

conposition 2* 45 24,27 Coating conposition 3* 45 14,21 Coating conposition

1 84

10

15

20

25

30

preferably up to 80 wt%.

The coating
The 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.

In one embodiment, the coating composition comprising the polysiloxane
polyoxyethylene block copolymer and the phosphonate catalyst is applied over
a coating composition comprising an acrylic methoxy functional thermoplastic
coating. Such thermoplastic coating compositions are described in
WO 99/33927 and can, for example, be obtained by mixing an acrylic polymer,
xylene, bentone, talc, iron oxide, aluminium flake and methyl isobutyl ketone.
The acrylic polymer can be obtained by reacting methoxyethylacrylate,
methylmethacrylate, trimethoxysilylpropylmethacrylate, and
mercaptopropyltrimethoxy silane at elevated temperature or by reacting
butylacrylate, methylmethacrylate, and triisopropoxysilylpropylmethacrylate at
elevated temperature. In this way a substrate is obtained coated with a first
layer of the acrylic methoxy functional thermoplastic coating and a second layer

of the polysiloxane polyoxyethylene block copolymer coating composition.



18, 67 Coating conposition 2* 84 35,68 Coating conposition 3* 84 24, 46
Coating conposition 1 110 23,96 Coating conposition 2* 110 64,02 Coati ng
conposi t iwo 2812/18i€5166, 00 *) Conparative exanple WD  PCT/EP2012/055449
2012/ 130861PCT/ EP2012/ 055449 23

The invention will now be elucidated with reference to the following examples.
These are intended to illustrate the invention but are not to be construed as

limiting in any manner the scope thereof.

5 Example 1
Coating composition 1 was prepared by mixing the following ingredients
Component Parts by weight
Condensation cure Polysiloxane polyoxyethylene block 81,3
copolymer
silica 7.2
Sodium Alumino Sulphosilicate 7,0
xylene 4.1
Octyl Silyl Phosphonate 0,5
Example 2

Coating composition 2 was prepared by mixing the following ingredients

Component Parts by weight
Condensation cure Polysiloxane polyoxyethylene block 81,3
copolymer

silica 7.2
Sodium Alumino Sulphosilicate 7,0

2, 4-pentanedione 41
Dibutyl Tin Dilaurate 0,5

10

For comparison, for coating composition 3 Intersleek® 900, a product available

from International Paint was taken.

15  All products were applied to plywood panels, cured at room temperature (15-
20°C at 30-80% relative humidity) for at least 6 hours and after curing immersed
in a static fouling rig at Newton Ferrers (UK). The total fouling on these panels
was assessed at certain time intervals after immersion. The results of these

assessments are given in the table below



25 CLAIM5S 1. Coating conposition for use as a coating to prevent fouling in
a marine environnent, conprising: 5a) a curable polysiloxane

pol yoxyalwgl2ereei3deock copol yner; b) a catal yst of gener acTiEreomiosss® 2 -0 J
FtFt 1 wherein each Rl is independentid4y a nonoval ent hydrocarbon group 10
each R2 is independently selected froma hydrogen atom a nonoval ent

organi c group, a siloxane group, or a silyl group of fornula - Si R33,
wherein each R3 is independently a nonoval ent hydrocarbon group, and n is
an integer having a value of 0 or greater, 15and optionally: c) a filler
and/ or pi grrent 2. Coati ngconposi tionaccordi ngtocl ai miwher ei nt he

O A AR S e S

term nated w har@aq al koxy-substi tut etl“jI Sl I 1GOIL atom of the %r)r]u
-Si(R)(R)-R ®rein R represents é/ a%up hawﬁtﬁ Y894 carbon
atoms and each R represents an al kyl Havi ng 1 to 6 ¢®bon 254t ons, a
phenyl group|, al ko roup of the fo mula -OR] A represents a
di val ent noi &?ﬁ“”%%”@fi?ﬁé%ﬁt s a pol yoxyal Ryl ene bl ock; an 1

Coating composition 2* 45 24,27

Coating composition 3* 45 14,21

Coating composition 1 84 18,67

Coating composition 2* 84 35,68

Coating composition 3* 84 24,46

Coating composition 1 110 23,96

Coating composition 2* 110 64,02

Coating composition 3* 110 66,00

*) Comparative example



k is an integer that has a value of at least 1. WO

2012/ 130861PCT/ EP2012/ 055449 26 3. A process to physically deter fouling
froma suetwaiwosen an aquatic fouling environnment, whi ebTmrPece®ss4eonpri ses
applying to the substrate, before expsure to the said environnment, a
coating conposition 5conprising a) a curable polysiloxane pol yoxyal kyl ene
bl ock copol yner; b) a catalyst of general formula wherein 10each Rl is
i ndependent|y a nonoval ent hydrocarbon group each R2 is independently

sel ected froma hydrogen atom a nonoval ent organic group, a sil oxane
group, or a silyYLAMBIp of fornmula - SiR33, wherein each R3 is

I ndependently a nonoval ent hydrocarbon group, and 15n is an integer having
a value of 0 or greater, and optionally: c¢) a filler and or pignent.

4. A man nmadeq StFdting’ Corhpysifieh dbr U@@é%b@étﬁg’kﬁ BFS/ PP FOGIfhgint & nh&he

20coati ng conposition according to claim1l
environment, comprising:

5 a) a curable polysiloxane polyoxyalkylene block copolymer,;

b) a catalyst of general formula

RZ—0O .ﬁ O ﬂ_o>,n2
L)

wherein

each R’ is independently a monovalent hydrocarbon group

10 each R? is independently selected from a hydrogen atom, a
monovalent organic group, a siloxane group, or a silyl group of
formula — SiR%, wherein each R® is independently a monovalent
hydrocarbon group, and
n is an integer having a value of O or greater,

15 and optionally:

c) a filler and/or pigment.

2. Coating composition according to clam 1 wherein the
polyorganosiloxane polyoxyalkylene block copolymer has the form PS’ —
20 (A=PO - A-PS) wherein
— PS’ represents a polyorganosiloxane block terminated with an
alkoxy-substituted silicon atom of the formula -Si(R’)(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
25 atoms, a phenyl group, or an alkoxy group of the formula —OR;
— Arepresents a divalent moiety;
— PO represents a polyoxyalkylene block; and

— ks an integer that has a value of at least 1.
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3. A process to physically deter fouling from a substrate in an aquatic
fouling environment, which process comprises applying to the substrate,
before exposure to the said environment, a coating composition

5 comprising
a) a curable polysiloxane polyoxyalkylene block copolymer;

b) a catalyst of general formula

RZOEO@—O 2
L)

wherein

10 each R’ is independently a monovalent hydrocarbon group
each R? is independently selected from a hydrogen atom, a
monovalent organic group, a siloxane group, or a silyl group of
formula — SiR%, wherein each R® is independently a monovalent
hydrocarbon group, and

15 n is an integer having a value of O or greater,
and optionally:

c) afiller and or pigment.

4. A man made structure having an underwater surface coated with the

20 coating composition according to claim 1.



