PROCESS FOR MARKI NG UNDERWATER PARTS OF MARI NE STRUCTURES The invention
rela to a method for marking underwater parts of a marine structure and C
to e structures thus marked. ldentification of individual areas of
underwat er parts of marine structures, such as ships, buoys, fuel tanks,
floating and fixed 5 offshore platforns, pipelines, often gives rise to
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silicone rubber nmay be prepared curi th various’ cat al ysts (such
as - locate certain parts and areas of underwater structures which is

often necessary for maintemance and repair.
- There has now been fouﬁd_a method for marking underwater parts

15 of marine structures which yields marks which cén be easily detected
and identified, which are not prone to rapid fouling, and accordingly
remain identifiable for long periods of time. _

According to the invention there is provided a method for
marking underwater parts of a marine structure, which is charac-

20 terized in that a coating which comprises an intimate mixture of a
vulcanized silicone rubber and a fluorescent pigment comprising an
organic dye showing daylight fluorescence embedded in an organic
resin is ‘applied locally onto the outer surface of the structure.

Vulcanized silicone rubber can be prepared from silicone gums,

25 which are highly linear high-molecular weight organo-siloxane
polymers consisting essentially of alternating atoms of silicon and
‘oxygen as a polymeric backbone with organic substituents attached to
the silicon atoms of the polymeric backbone. Vulcanized silicone
rubber may be prepared by heat curing with various catalysts (such as

30 peroxides) or by radiation curing of a silicone gum which, e.g.,
substantially consists of a polydisubstituted siloxane. All or the
predominant part of the organic substituents

el

E



80- peroxi des) "or by radiation curing of a silicone gumwhich, e.g.
substantially consists of a pol ydi substituted siloxane. Al or the
pFedom nant part of the organic substituents . -2- may be nethyl units,
fhe remai nder being vinyl- and/or phenyl units. Vul canized silicone @s
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may. al so be prepared by vul cani zing at anbient tenperature silicone
whi eh contain silanol end groups 5 (the <8-tal l ed RTV guns). All
preédoni nant part of the substituents in the RTV guns may be hydrocarbyl
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two different 4¢ silicon-free segments which are constituted of recurrent units
(in particular polymeric segments) as described in European Patent'
Publication 0032597 are also very suitable to be vulcanized to
silicone rubbers. -

15 The polymeric segments are preferably linked to the silicon
atoms via alkylene or alkylidene groups, and very suitably are
der:.ved from monomers containing ethylenic unsa.tura.t:.on. 'I'he sa.:.d
monomers may, e.g., consist cf unsaturated aclds or derivates
thereof (such as esters, e.g. esters of acrylic and/or methacrylic

20 ‘acid) and/or comprise styrene. Polymeric segments based on copolymers
of Styrene and butylacrylate are very suitable. '

The preparation of vulcanized silicone rubbers from silicone
gums at ambient temperatures may be carried out by two different
methods, viz. the one-pack RIV-system and the two-pack RTV-system

25 as described in the British Patent Specification 1,581,727. '

In order to lengthen the period in which the coating according
‘to the invention is not fouled, it is of advantage that the coating
also comprises a fluid organic compound which is liquid at the
temperature prevailing in sea water and preferably is metal-free.

30 Exudation of such a fluid organic compound from the silicone rubber

 is of advantage. Preferably such a fluid organic compound has a
boiling point of at least 250°C at atmospheric pressure, in order to
avoid ﬁhgt it is evapbratgd or exuded at too high a rate from the
coating. ]

35 Very suitable fluid organic compounds are silicone fluids, which
consist'of poly-dihydrocarbyl siloxanes (of which the hydro-
carbyl groups may Ee substituted with hetero-atoms). The



met hods, viz. the one-pack RTV-systemaand the two-pack RTV-system 25 as
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' - white oils, and plasticizers (e.g., esters of fatty acids, which
may be substituted with hetero_atoms or -groups, esters of

15 phosphoric acid, halogenated hydrocarboms).

In case the fluid organic compound is not sufficiently
‘compatible with the silicone rubber to ensure a very long period
of anti-fouling activity, the fluid organic compound is very
suitably incorporated in the silicone rubber in an encapsulated

20 fotm, e.g. as described in British Patent Specification
1,581,727, _ _ _ .

The amount of the fluid organic compound present may vary
betﬁeen wide limits. Amounts from 0.1 to 100 pbw on 100 pbw of
vulcanized silicone rubber are. very suitable.

- 25 ~ Fluorescent compounds are inorganic or organic compounds (in
particular dyes) which convert onfalling light of a certain wave
length (the exciting light) to light of a longer wave'léngth
which is emitted after a short period of time (e.g., less than
10"2 sec.). In general, the exciting 1ight consists of ultra-

30 - violet light or visible light of the blue end of the spectrum,
and the light emitted has wave lengths in the visible part of the
spectrum. In the preferred cases the emitted light has the same
hue as light reflected by the dye,: because the reflected colour
is thus reinforced with the emitted colour producing hues which

35 appear extraordinarily bright to the eye.
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emtted after a ghort perlod of time (e g , less than [err] sec.). In
general, the exci\ing light consists of ultra- 30 violet light or
visible light of tNe blue end of the spectrum and the light emtted has
wave lengths in the\yisible part of the spectrum In the preferred cases
the emtted |ight has\the sane hue as light reflected by the dye, because
the reflected colour i thus reinforced with the emtted col our- produci ng
hues whi ch 35 appear\extraordinarily bright to the eye. - 3a - This
effect is achieved by indgrporating a suitable organic dye in the
fluorescent pignent which\ s to be used according to the invention. It is
of advantage that the dye iYcorporated




f1uoresces under the influence of exciti ng light in the visible part of 7
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cas@ irradiation with electric torch light as used during working under\/A‘
wat e.g. by divers), the marked areas of the surface of the marine
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. The amount of fluoresecent pigments present in the coatings
according to the invention may vary between wide limits. Amounts

15 from 0.1 to 20%w, on vulcanized silicqne'rubter are very suitable.

- Although the vulcanized silicone rubber may be applied as
such (if desired in admixture with the fluorescent pigﬁent) onto
the outer surface of the marine structure, it is preferred to
treat the said surface with a mixture which comprises the silicone

20 gum to be vulcanized, the fluoreédent pigment an& other components
(if any), and to vulcanize the silicone gum in situ.

The coatrng (or the mixture from which the coati ng is to be
formed in situ) can be applied onto the marine structure by any
suitable means, such as brushing, spraying and the like.

25 - If desired, materiale which enhance the strength of the
silicone rubber may also be 1ncorporated. As examples may be
mentioned fibrous materlals (e g., glass fibres, glass flakes or
nylon fibres) and powdered polymers, such as polytetrafluorethylene. ' -
It will be understood that the marking according to the 1nventlon :

30 need not be carried out under water. It is preferred to mark the
underwater psrts of the marine structures before these structures |
are put into the water.

In order to protect other parts of the marine structure
against fouling than those to be marked, it is of course poss1ble

35 to apply a suitable coating onto the said parts which may,.e.s.,
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fibres) and powdered polyners, such as polytetrafluorethylene. It wll
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application onto the said outer surface of a flexible sheet,
which comprises an outermost layer of a mixture of a vulcanized
15 silicone rubber and a fluorescent pigment. The flexible sheet
very suitably consists of a fabric, which mey for example be a
woven fabric of e.g. glass, polypropylene, nylon or polyester
yarn, which woven fabric may have been impregnated with a
i vulcanized silicone'rubber, or of a tough plastics film of e.g.
20 oriented polyester or polypropylene f£ilm. The coated flexible
| sheet is very conveniently secured to the marine structure by
-wrapping around' an underwater surface thereof and securing by any
convenient means, e.g. by clamps and/or clamping bands and/or
. frames. The coating according to the invention may also be
25 applied onto non-flexible sheets, such as glass or metal sheets,
which are very suitably secured to the marine structures by any
convenient means as described above. They may also be self-
clamping. '
The invention also relates to marine structures which have
30 been marked by the method according to the invention.

The invention also relates to mixtures which, when applied
onto a surface, can form a coating layer of.vulcanizatidn,'which
mixtures comprise a silicone gum and a fluorescent pigment, end

| to sheets which contain such a vulcanized layer onto their
35 surface.
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onto .their \35 surf ace. 5a - EXAMPLE 1 The follow ng ingredients were
intimately m xed: a commercial organo-polysiloxane which contained grafted
pol ymeric se nts based on styrene (about 20-25% and butyl - acryl ate

(about 30-409 : _ _ 100 p.b.w
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- commercial catal yst consisting of a.blend of a tin salt and ethylsilicate
4 p.b.w a commerci al ~di met hyl pol ysi | oxane oi l 20 p. f-w 5
a-.Qormerm al dayli ght fluorescent orange pi gnent 10 p.b.w. The
i'xture was ‘applied to a fibre glass panel which had been precoated W|th a
conven_tlonal anti-rust system The resul r|§1g coating showed very good

v4:§| bility underwater when illum nated. EXAMPLE 2 10 The . fol | owi ng

i Ngredi ents were i aei—ymn-,el (ya-dahxe;gb-ha%xepmrerci aI RTV silicone gugo p.b.w.
+100 p.b.v. a comrercial cat Xsé 88I Stl%l\)gl g aste which contains
dibutyltin dil aur afe®ommercia rcial | |

di met hyl pol ysi | oxabhkemd lof a tin salt a.nd. ethyRfilpecdten. 15 - a keqgnbevci al

dayl i ght. fluorescent fqm piigg%@§i 30 W. The m xture applied
to a fibre glass pg'ne 2 g escri 1?oly|§)1(l 2 % and the coatlﬁ%\%:ﬁomgd _
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"Exanpl es were sinlar to Exanples | and 2 respectlvely 20 the dlfference
bei ng that instead of g comercial i math si | oxane oil

0l y-
pol yi sobut ene wi t hTBe TBFEERR ¥ps \EPGhES I° bﬁﬁsgﬁéédpanﬁe%h?de%ﬂs as
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EXAMPLE 2
10 The following mgred:.ents were J.ntlma.tely mixed:
a commercial RTV silicone gum _ 100 p.b.w.
- a commercial catalyst consisting of a | _
paste which contains dibutyltin dilaurate 20 p.b.w.
a commercial dimethylpolysiloxane oil T 20'p.b.w..
15 a commercial daylight fluorescent orange pigment . 10 p.b.w.

The mixture was applied to a fibre glass panel as described’
in Example 1, and the coating showed very good visibility under:
water when illuminated.

EXAMPLES 3 and L
These Examples were similar to Exampls 1 a.nd 2 respectlvely,
20 the difference being that instead of a commercial dlmethylpoly-

siloxane oil a polyisobutene with a molecular weight of 350 was used.
The same results as in'Exa.m'plé‘s 1 and 2 were achieved.



an organi ¢ -dye-showing daylight fluorescence enbedded in an organic 5 resin
is applied | ocally onto the outer surface of the structufre.
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10 - compound has a boiling point at atmospheric pressure of at lgast-
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4. A method according to claim 2 or 3, in which the fluid organic

compound is a silicone fluid.

5. A method according to claim 2 or 3, in which the fluid organic

15 compound is a polyisobutene with a molecular weight up to 5000.

6. A method according to any one 9f_the'preceding'claims, in which

the coating is applied by treating the outer surface of underwater

parts of a marine structure with a mixture which comprises a silicone

gum and a fluorescent pilgment comprising an organic dye showing

20 daylight fluorescence embedded in an drganic resin, and vulcanizing

the silicone gum in situ.

7. A marine structure marked according to the method of any one of

the preceding claims.

- 8. A mixture which comprises a silicone gum and a fluorescent

25 pigment comprising an organic dye showing daylight fluorescence

_embedded in an organic resin.

9. A sheet which comprises an outermost layer of a mixture of a

vulcanized silicone gum and a fluorescent pigment comprising an

organic dye showing daylight fluorescence embedded in an organic

30 resin on its surface.
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