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to lower speeds and higher fuel consumption

of ships. In order to avoid the necessity of

frequent removal of the fouling organisms,
coatings for marine structures have been
developed which hamper the adherence of
the organisms to the marine structure. These
coatings comprise paints which contain
poisonous substances based upon metals,
such as copper, tin, lead, mercury and
arsenic. The period over which these paints
can prevent fouling is rather limited and
moreover in the application of these coatings
toxicity problems may be encountered.

Coatings on which the organisms adhere
with difficulty, such as silicone resins and
silicone rubbers have also been described to
have anti-fouling properties, but they do not
seem to provide a decisive solution for the
fouling problem.

It has now been found that coatings which
comprise a vulcanized silicone rubber and a

$ sbe ptepared by nheal pging t withe varioes

_(suc peroxides) or by radiation
eFﬁ%ﬁé a silicone gum which, e. g substan-
tially consists of a polydlhydrocarbyl silox-
ane, all or the predominant part of the hyd-
rocarbyl units being methyl units, the
remainder being vinyl and/or phenyl units,

Vulcanized silicone rubbers may also be
prepared by vulcanizing at ambient tempera-
ture silicone gums which contain silanol end
groups (the so-called RTV gums). All or the
predominant part of the organic groups in
the RTV gums in general are hydrocarbyl
groups (in particular methyl groups), the
remainder may be ethyl-, phenyl- or substi-
tuted hydrocarbyl groups, such as
chlorophenyl, fluoropropyl or cyanoethyl
groups. The use of RTV gum is preferred for
the preparation of vulcanized silicone rub-
bers according to the invention. To prepare a
vulcanized silicone rubber from an RTV gum
two methods exist.

In the so-called two-package system, the
RTV gum may be mixed with a cross-lmkmg
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Fgll?fole n %t a ecu ar weight tp

to about 5 00 such as ethylene/ propylene
copolymers, and in particular polyisobutene,
preferably with a molecular weight from
300-500.

Other types of fluid organic compounds
very suitable to be used are low molecular
weight polydienes. such as polybutadiene
and polyisoprene, polyesters, polyisocyan-
ates. polyurethanes and polyepoxides, e.g.,
polyethylene oxide. polypropylene oxide
and copolymers of ethylene oxide and prop-
ylene oxide and other oxiranes.

Fluid organic compounds which can also
be used are mineral oils and fractions
thereof, in particular lubricating oils. such as
technical white oils.

The fluid organic compound may also con-
sist of compounds which are indicated as
plasticizers. As example of plasticizers may

la'f | weight 5 polyprg

‘other sﬁ?gg}gﬁ pollylgl%ggc ma enélﬂor%aéEo

allows a slow release of the encapsulated
fluid into the silicone rubber.

As a matter of course diluents for the fluid
organic compounds may be present in the
coatings according to the invention. Less
effective fluid compounds may be used as
diluents or carriers which contain therein
only relatively small concentrations of the
more preferred fluids.

If desired, materials which enhance the
strength of the silicone rubber may also be
incorporated. As examples may be men-
tioned fibrous materials (e.g., glass fibres or
nylon fibres) and powdered polymers, such
as polytetrafluorethylene.

The amount of the fluid organic compound
present may vary between wide limits.
Amounts from 0.1 to 100 p.b.w. on 100
p.b.w. of vulcanized silicone rubber are very
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si st of conmpounds which are indicated as Amunts fromO0.1 to 100 p.b.w. on
100 65 plasticizers. As exanple of plasticizers may p.b.w of vul canized
silicone rubber are very 130 sui t abl e.

according to the invention thereto, e.g., by The fluid organic conpound may
be and- bl asting and/or application of- an adhe- applied onto the surface
of/tshe marine struc- sive layer. Other coatings nay al so have been ture

S Agr tely or in adm xture with a corn- applied, e.g., an anti-corrosive
coatng 5 pound which is not a silicone rubber precur- and/or an
anti-3ouli ng coating of prior art!’8@2%or or jn adnixture with and litable
carrier, The coatings according to the invention nmay and the silicone gum
to be vulcanized may be also conprise netal-containing anti-fouling

applied on top of it. _ agents of prior art. However,in
appl ying the coating which EXAMPLES 10 conprises the vul cani zed
silicone rubber apd Fibre glass panels were coated with a ¢on- 45 the

fluid organi c cgnpound onto the surface ventional anti-rust $ystem and
subsequent |y of'gtu% marine structure, it is of advantage tom>&ith
anti-fouling c gtpons aggording to tyeat the gaid surfag@ with a
m xture which fhe invention wiith a l.ayer thickness of 150-%%nprises'the
silicone gumtadbe vul cani zed 200 [err]A The test panels Eﬁps obt ai ned
were 15 and tE? £l uid organic conmpound and to vul- imerseg 8 n sea water
at Pool e Harboyf Brgd 50 canize the silicone gumin situ. Fof g hat their
condition was imsPected after three andeeason the fluid orgaic conmpound
to be twelvesnmonths. The condition of the panels used shOU(f be of such
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only to an i fsignificant anount take fromthe water and al&g fol | owi ng
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invention may have been pretreated in order tion 9, subsection (1) of the
Patents act 1949 to increase the adhesion of the coating to Patent No.
1, 307, 001. 1,581,727 [err] 5

1,581,727 [err] VWHAT WE CLAIM | S:

R C. ROGERS 65 1. A marine structure, the oyter surfa
Chartered Patent Agent of which is at |east partly coated with one or
Shell Centre nore |ayers, characterized in that the outer- Lc Bé)
SEI 7NA 5 nost layer is free of silicone oil and com Agent f

t he Apb‘l’i gants prises a vul cani zed sijjsgome rubber together Printed
for Her MATESTY S Stattonery o fice, wtha ftordmetar=free=ard
silicon-free by Croydon Printing Conpany Limted. Croydon, Surrey. 1980.
organ“‘c conmpound, which conpound is to at Publ i shed by The Pat ent

O fice, 25 Southanpton Buil dings, |east sone extent conpatible with the
sai d London, WC2A | AY, from which copies nay be obtained. 10 silicone
rubber. 2. A marine structure according to claim1, in which the fluid
netal ;free and silicon- Erge organic conpound is liquid at the tenp-
erature prevailing in se§ i%rer 15 3. A marine structure according to
clainmtl or 2, in which tﬁe‘H uid netal - free and S|I|con free organic
conmpound is a polyol efi nwrth & nol ecul'@r wei TYht up”to ahout 5000. 4. A
marine structure accordig to claim20 3, in which the«pol yolefin is

pol yi sobutene with a nol gcul ar wei ght from 300-500. 5. AZharine structure
according to claim1l or § Sin which the fluid netal - freevand silicon-free
organi ¢ conpound is a Iu-brg(&t- 25 ings,0il. § A marinegstructure
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| or 2, in which the fluid nmetal-free and silicon-free organic conpound is
a plasti- cizer. 30 7. A marine structure according to claim®6, in
which the plasticizer is an ester of a carboxylic acid. 8. A marine
structure according to claim7, in which the ester is dinonyl phthalate. 35
9. A marine- sf%uefu+e—aeee¥d¥ng to claim7, in which the ester contains

het er o- af" het er o-groups in its hydrocarbon chains. 10. A marine
struct r@x BEI lﬂ"m ”LE aim 9, in which the hetero atons are fluorine
at ons. \1 accordi ng to claim 6, in’'which the

pl asti ciezér |s a phosp orus “cont ai nilg1 gempound. 45 12. A naring™
structure according to claim II, Th which the pnospnoruy tontar ni ng

conmpound i s W'ﬂ‘ k Iilﬁslghate 13. A net hod f ufacture of a
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free organic compound is liquid at the temp-
erature prevailing in sea water.

15 3. A marine structure according to claim
1 or 2, in which the fluid metal-free and
silicon-free organic compound is a polyolefin
with a molecular weight up to about 5000.

4. A marine structure according to claim

20 3, in which the polyolefin is polyisobutene
with a molecular weight from 300-500.

5. A marine structure according to claim
1 or 2, in which the fluid metal-free and
silicon-free organic compound is a lubricat-

25 ing oil.

6. A marine structure according to claim
1 or 2, in which the fluid metal-free and
silicon-free organic compound is a plasti-
cizer.

30 7. A marine structure according to claim
6, in which the plasticizer is an ester of a
carboxyhc acid.

8. A marine structure according to claim
7. in which the ester is dinonyl phthalate.

35 9. A marine structure according to claim -
7. in which the ester contains hetero-atoms
and/or hetero-groups in its hydrocarbon
chains.

10. A marine structure according to

40 claim 9, in which the hetero atoms are
fluorine atoms.

11. A marine structure according to
claim 6, in which the plasticizer is a
phosphorus-containing compound.

45 12. A marine structure according to
claim 11, in which the phosphorus-
containing compound is tricresyl phosphate.

13. A method for the manufacture of a
coated marine structure according to any one

50 of the preceding claims, which comprises
application of a mixture which comprises a
silicone gum and a fluid metal-free and
silicon-free organic compound onto the sur-
face of a marine structure and vulcanizing the

55 silicone gum.

14. A method according to claim 13, in
which the surface to be coated is pretreated
in order to increase the adhesion of the coat-
ing which comprises a vulcanized silicone

60 rubber and a fluid metal-free and silicon-free
organic compound.

15. A coated marine structure according
to claim 1. substantially as described with
special reference to the Examples.
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