© 27 FEB2004 Met hod:for protecting underwater surfaces against pollution due
to fouling, and brush and coating agent used therewith. 5 This inzz¢gb9%5
_relates to a nethod for protecting under- water surfaces, in particul
netal surfaces, against pollution due to fouling. 10 It is known that
surfaces which generally or regularly argq situated under water, in
particul ar, parts of the hulls of ships and such, are rapidly polluted due

to fouling mgtaodani sow prpsefbcitinighe waberwaledh asudreees Or aghheYst
bei ngs Iiving hg g@ter,dsuch as,_ far, exanple, . 15 crustaceae. Such

pol | uti on byPBtoP&dicthl 9GFowkd diPthie %ul BRGF BFERPp aBd| GRatHgaesentevel
I ncreases t hesedi ghierefwitite, ship and increases the friction in the water,
as a result of 20 which the energy consunption for navigating is increased.

Cleaning th - -
attenpt & are-nmade to prevent the pollution due 25 to fouling, and to this

aima coati .a so-call.ed anti-. fouling coating, .is applied to the
sur f ace. Thpght%aﬁpﬁgnﬁﬁf“bdﬁ§#§F98ftﬁhgidWe ?g Fo¥emE et me underni ch
a chenical buatede sasfbees,adiiad. p3otTbesarbimetdes, shpraves, gagduakky

are rel eased_| ; ter d are very harnful for the water fauna and
flora. 1In n%é?iggggg,dﬁ%b3x53%n5¢§3gagressive in respect to the netal of

the ship's hull
10 It is known that surfaces which generally or regularly

are situated under water, in particular, parts of the

hulls of ships and such, are rapidly polluted due to

fouling by organisms present in the water, such as algae

or other beings living in water, such as, for example,
15 crustaceae.

Such pollution by biological growth on the hull of a ship
below the water level increases the weight of the ship
and increases the friction in the water, as a result of

20 which the energy consumption for navigating is increased.
Cleaning these surfaces is timé—consuming and expensive.
Therefore, attempts are made to prevent the pollution due

25 to fouling, and to this aim a coating, a so-called anti-

fouling coating, is applied to the surface.

This coating may consist of one or more layers of paint
to which a chemical biocide has been added.

30
These biocides, however, gradually are released into the
water and are very harmful for the water fauna and flora.
In most cases, they are also agressive in respect to the
metal of the ship’s hull.

35

Moreover, such layers of paint regularly have to be



35 Moreover, such layers of paint regularly have to be 27 FFB2004 2

‘renemed,_mhich has to be perfornmed in a dry dock and is relatively 27 FEB 2004
expensive. WO A-94/ 19415 di scl oses such anti-fouling coating 5 conprlsiﬁg
- copper oxi de. Copper ions, which are toxic tg aquatic and marine organi sns,

are released in the water O her known coatinfs consist of one or nore
| ayers of a sy, t] grial,, for exanple, polyester, to which glass 10
fl akes are possi ,Itl]%w% drerg"i’lf’l(%h LY g?c?r?erﬁe.’rﬁ@lfrh%@ghnb@ ey cdatkngnd is

consi sting of syltdtet velpaeepeakividhe pollution is strongly reduced, this
pol lution, anyhow, still takes place rather fast. 15 The invention ains at

a nethod for protecting underwater surfaces against pollution due to
fouling which gifeysgs/ er Rt i.Qn than .the aforepentioned known .
met hods. 20 Accor di ng _{o@ﬁfg i n%%%:?%tr?,e%t hi Ss'%ﬁhm | SRHchTEY8Y1NE t haoadning
under-matef5suﬁpmﬂ;lﬁxqgmmoppea codtdeng Odss€r nigha $WH%€H'§%§StoFi to
so-call ed glaﬁaugk%§§s (gre frOVIded, has been applied, is protec &q by
brushi ng or pofiishing sHEotHPthe® REIRPAEMShefdi%e IRlediet imuthagwaiert he

presence of water, 25 with at | east one brush having bristles made of

synt hetic natﬁéhal i.nto which a grinding agent is enbedded. This nethod
utilizes the oBSBRVatfyi’® haP2tLiRE Ss AT t Aé onwgr facenporbe lslyensy &hea

pol lution due sgntREkiBImAREe aQ VLo laind AK! b R} EGE r BY, brushL I915ss

~polishin a ver
P 910 Flgkes are possibly added for reinforcement.

Although by the coating consisting of synthetic material
the pollution is strongly reduced, this pollution, anyhow,
still takes place rather fast.

15
The invention aims at a method for protecting underwater
surfaces against pollution due to fouling which offers a

better protection than the aforementioned known methods.

20 According to the invention, this aim is achieved in that an
under-water surface upon which a coating wherein glass
particles, so-called ,glass flakes"“ are provided, has been
applied, is protected by brushing or polishing smooth £he
coating, before or after fouling, in the presence of water,

25 with at least one brush having bristles made of synthetic
material into which a grinding agent is embedded.

This method utilizes the observation that, the smoother the
surface, the slower the pollution due to fouling under

30 water is taking place. By brushing or polishing, a very
smooth surface can be obtained.

The brushing or polishing may take place under water or

aground, however, in this last case during brushing or



.snmooth surface can be obtained. The brushing or polishing may take place
under water or aground, however, in this |ast case during brushing @r7 Bg 200
27FEB2004 pol i shing, water has to be provided on the brushed surface.

*US- A-5.915. 436 disclqses a brush having bristles made out of polyner

cont ai ni ng abr RSMHENFES | ¥PEEL RESsHEcPR Preydded g fbet boused surface.
LSE- A- 2. 016. 575 di scl oses a device for renoving fouling front underwater
bodi es, said device conprising rotating brushes. The brushes nay be steel
wire brushes, BEtArd.&d .43 erbicgli hene st aebeushebhwiinge Brriustiess afi€de out

repl aced by br#ih- @ikerel% nt.s to W@éCh grindin%,nﬁgns are bonded,
According to the PRVEAG o ererahi 52 T ReVBr BERLAGES - PA iSpeGhfic use
performed By negangegtianksush with bristles in 15 which al um ni um oxi de or

siliciumcarbide particles are enbedded. The bristles of the brush can be
manuf actured of a supple synthetic material, such as nylon, polyethylene,

pol yester 20 @pcdh.sp nyiar i 1l tron against pol lution_due
to fouling then ca%'n%ieébﬁgin%ed E@é‘%ﬁé‘sh‘%‘g% %%injé%?%‘él%gc %lgfq.]@giﬁrom
whi ch gl ass fliaidsrwateprioviies, toeididdwacaomhmxi €imgerdta2h@asdstes .
nicro-organisq@%is bondﬁd. [t _was noteg tgat t he n%gronollution IS

strongly courtst adted ByS nedA¥ of St hat&§ént "A§& nSF UFhESe- ol sifs. |
The coatibg cambreijment dellesa stebbasireWsrhafess arehee@cedt Hyeastuddl

the outernost | gyer these glass flakes, with a .
1fﬁé eiementg go wnich grinding means are bonded.

According to the invention, preferably, the brushing or
polishing is performed by means of a brush with bristles in

15 which aluminium oxide or silicium carbide particles are
embedded.

The bristles of the brush can be manufactured of a supple
synthetic material, such as nylon, polyethylene, polyester

20 and similar.

An additional protection against peollution due to fouling

then can be obtained by brushing or polishing a coating in

which glass flakes-are provided to which a non-toxic agent
25 against micro-organisms is bonded.

It was noted that the miéro—pollution is strongly

counteracted by means of the agent against micro-organisms.

30 The coating can be provided in at least two layers, whereby
at least in the outermost layer these glass flakes, with a
non-toxic agent against micro-organisms bonded thereto, are
applied.



.non-toxi c agent agai nst mcro-organi sns bonded thereto, are applied. 27
FEB2004 4 Wth the intention of better show ng the characteristics qi EE?
invention, hereafter, as an. exanple without any limtative charact }F 004
"several preferred forns of enbodi- nents of % met hod for protecting
underwat er surfaces 5 against pol lution due-*to fouling, according to the

i nvention, are ﬁeg B th refer& e to the acconEan yi ng draw ngs,
wherein: figure¥tth t Esifl §n5195t8 aPelité® §hoyipe hénchﬁrﬁﬁéerlgthgﬁloéf

a ship during tfigeapphi-eatiem,of hdha et hod accoyi r&(érﬁ’p%@e Px‘!ﬁl%plco”ang

figure 2, at a larger scale, represents a cross-section cor di ng
L1-11 in f|gurellmltﬁgmﬁésGﬁaﬁﬁptﬁralS&V@Kﬁm pnﬁﬁgﬂrsdafermsreﬂiesmbbdihe

15 portions in d E S ! figure In fi

portion of theqﬁs e%? I % nr%hé |B§|%’ts \ﬁsgepreselrﬂ%d r%erﬁ% @ht i ‘érﬁﬁFFsl
of the sh|p50ragnfmwtcapelﬂh&umwtldwe th@reﬁéuxihgatech@ﬁagdimaggmesﬁe
floating line 2 which, i nent | nder water and therefore Torns an

S
under wat er SLW#QH%?%%OQﬂmg%ﬁe B abt oL et parfebpr ancstedthy FEEomDaRY Snait
| east bel ow t heyiwghegs, fvpakiens:l i ne 2A, is coated

figure 1 représents a lateral view of a portion of the
10 hull of a ship during the application of'the'method

according to the invention;

figure 2, at a larger scale, represents a cross-section

according to line II-II in figure 1;

figures 3 and 4, at a still larger scale,'represent the
15 portions indicated by F3, F4, respectively, in figure

2.

In figure 1, a portion of the steel hull 1 of a ship is
represented.

20
The entire hull 1 of the ship or in any case the portion
thereof situated below the lowest floating line 2 which is
permanently under water and therefore forms an underwater

surface 3, ahd preferably the portion situated
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A suitable synthetic material is polyester or vinyl
polyester.

The coating 4 or covering can be formed by applying a
liguid settable coating agent consisting of a matrix 6
based on non-polymerized synthetic material which sets
due to polymerisation and in which the glass flakes 5 are
distributed. |

The application may take place by means of a brush, a
roll or a spraying gun.

This coating 4 can be applied in a single layer of, for
example, 1 mm, but preferably is applied in two layers of
approximately 0,5 mm, as represented in the drawings.

The glass flakes 5 have a maximum dimension of approxima-
tely 0,4 mm. Their thickness is such that throughout the
thickness of the coating 4, approximately 150 layers of
glass flakes 5 are present.

The glass flakes 5 provide for that the coating 4 is
impermeable to water, whereas the synthetic matrix 6

itself is permeable.

A non-toxic agent against micro-organisms can be bonded

st



- 27FEB2004 6 to the glass flakes 5. The glass flakes 5 nmay be inpregnated
gent against mcro-organisns or, as represented in figure 4,
. be covered with a thin layer 7 of this agent. The agent agai nst 7 FEB 2004

with this a
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suppl e synthetic material in which, however, a grinding agent
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synthetic maker i al spdptihaakliyst k@S t3take, agent in this respect is

10

silver.

The coating 4, which is applied aground, for exémple, in

'a dry dock, is smoothened in a subsequent step by
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brushing or polishing under water, as represented in

figure 2.

In a variant, this brushing or polishing takes place
aground; however, during brushing or polishing water is
provided at the surface which is brushed or polished. In
this variant, the brushing or polishing can be performed
in a dry dock, for example, immediately after the setting
of the coating 4. '

In both forms of embodiment, the brushing or polishing
takes place by means of a brush 8, whereby the bristles 9
thereof, which are arranged in bundles, are made of
supple synthetic material in which, however, a grinding
agent 10 is embedded, such as represented in figure 3.

This brush 8 can be moved mechanically, for example,

rotated by means of a motor.

Suitable synthetic materials for the bristles 9 are,
amongst others, nylon, polyethylene and polyester.

Suitable grinding agents 10 are, amongst ©others,
aluminium oxide, and carborundum or siliciumcarbide,



- anongst ot hers, nylon, polyethyl ene and pol yester. 35 Suitable grinding
agents 10 are, anongst others, alum nium oxide, and carborundum Gr 2004
_siliciuncarbide, 2 7 FEB 2004 7 particles of which are enbedded i %ﬁ%ﬁ
synthetic material of the bristles 9. The nethod described in the
af oregoi ng protects the 5 underwater surface 3 agai nst biol ogical fouling,
which is strongly decelerated. On one hand, the brushing or polishing with
t he brush 8pa§§3§&qﬁxpfrwhh@haﬁ@eegmhﬁ§Qanmnk§h&(ﬁYQWhQ&LCethyrial
snoot h surf gg%? f which a nechanical protection against
growh is o alned ot her hand, the agent against m cro-organi sns on
.the glass flakes 5 counteracts the mcro-pollution in 15 that spores and

ot her mcr gan| dm 14 tle,o0 h ﬂﬂgg r
EspeC|aIIyOTH%ea@%% nathﬁﬁﬁéLé%¥lc$%nPt %mg?e Y %%@ﬁ& ﬁygégggﬁlnghgr
pol i shPng n@DdGﬁW?t@ﬁcﬁhﬁéfﬁ%C@hé againssr Widosigaladow ingt whicbvés

provi des fo%tf@ﬁ%lggb%ﬁ%f g> and, therefore, agent against mcro-
or gani sns, beco xposed on t e exterior surface of the underwater

surface 3, such that this agent can render its full effect. 25 The

i nvention igni Bn@0d NENg | %h;eecbf@sﬁbﬁgf BEMH A i s HAFRP Ay PR t@lﬁesqsmgﬂ 8

her et of ore and reEJesented in the g ures, on the contrary nmay such

met hod, br ReSgRaed in the aforeg ing provides for an exXxtremely
10 smooth surface, as a result of which a mechanical

protection against growth is obtained.

On the other hand, the agent against micro-organisms on
.the glass flakes 5 counteracts the micro-pollution in
15 that spores and other micro-organisms will not settle on

the underwater surface 3.

Especially, the combination is efficient, whereby then
the brushing or polishing not only smoothens the
20 underwater surface 3, but moreover provides for that
glass flakes 5 and, therefore, agent against micro-
organisms, become exposed on the exterior surface of the
underwater surface 3, such that this agent can render its
full effect.
25
The invention is in no way limited to the forms of
embodiment described heretofore and represented in the
figures, on the contrary may such method, brush and
coating agent be realized in different variants without
30 leaving the scope of the invention.



coating agent be realized in different variants wthout 30 |eaving the
,scope of the invention. 2 7 FEB 2004 8 Clainms. 1.- Method for prot et ¥ iFEg 2800
underwat er surface (3) against 5 pollution due to fouling, in particular a
netal surface, upon which a coating (4) has been applied, wherein glass

fl akes are provided characterized in that the coating (4) is brushed or
pol i shed snooth before or after fouling, i@ the presence of water, with at
| east one brush (8) having 10 bristles (9) of synthetic material in which a
grinding ager@ldimy.is enbedded. 2.- Method according to claim1,
characterized in that a coating (4) based on synthetic material is

applied. 15 3.—Method according to claim1l or 2, characterized in that
the brushing or polishing is perfornmed under water. 4.- Method according to

claiml or 2, characterized in that 20 the brushing or polishing is

performed agr dundMebhedt har Bret et bnaism mydetwhekirsBlpgavat e5) i s Appld ed
on the bryshedi19hLtRN hed YT EACE; L2 -, Method. according to any one of the
precedi ng cl ai ns, Wé5 %?aracterlzedli$ftﬁ%tp?Fﬁﬁﬁﬂhéﬁiﬁgm6ﬁaéoﬁmsﬁhn@,is
perfornmed w t BPanbwhdieh( &) amdtirayi 64) dsad Pedm Hhehegal yri.nium oxi de or
siliciun1carbkg§k8§r%kgl S anﬁ gnbsdded. 6. - N@tﬁ%% a%gerﬁESEFB Eractm 4 or
5, characterized rn fhatP*S§PRE GPESAFRETdFESPolNshhay thepephoimed(with a

brush (8), thesbbreshed of pbitbhatesigohastssrd 8f sppplessypLhetic
the presence of water, with at least one brush (8) having
10  bristles (9) of synthetic material in which a grinding

agent (10) is embedded.

2.~ Method according to claim 1, characterized in that a
coating (4) based on synthetic material is applied.

15
3.- Method according to claim 1 or 2, characterized in that

the brushing or polishing is performed under water.

4.- Method according to claim 1 or 2, characterized in that
20 the brushing or polishing is performed aground, but that
during brushing or polishing water is applied on the

brushed or polished surface.

5.~ Method according to any one of the preceding claims
25 characterizgd in that the brushing or polishing is
performed with a brush (8) with bristles (9} in which

aluminium oxide or silicium carbide particles are embedded

6.- Method according to claim 4 or 5, characterized in that
30 the brushing or polishing is performed with a brush (8),
the bristles of which are manufactured of supple synthetic
material, such as, amongst others, nylon, polyethylene,

polyester and similar.



mat.erial, such as, anongst others, nylon, polyethylene, polyester and
similar. 2 7 FEB 2004 9 7.- Method according to any one of the prechﬁﬁEBZ%ﬁ
claims, charcterized in that a coating (4) is brushed or polished, in

whi ch gl ass flakes (5) are provided to which a non-toxic agent agai nst

m cro-organi sns i s bonded. 5 8.- Method according to claim?7, characterized
inthat the coating (4) is applied in at Ieast two | ayers, whereby at

| east in the outernost |ayer, glass flakes (5) are present, wth a

non-toxi ¢ agent . agiiettdiodi ot @f gadi SBapPnged 40 fhe . Met hod
according to clsin17 or 8, characterizedgfn that,-ag E?%gﬁgEBQigEéd@ﬁ?
agai nst m cro- 5PganFERtzed ARt Ahati 3 eeabinthi &4 der dimrsitees drheodha of
® e ¢
M cro-organi snen w3i @04 DEsKi 1 5kdh Latt 10, ~-. Met hod according to
claim9, characterizedd%n t hat si|3§§ s bgkggég?% Y%éﬂﬁvgé§ MPRRESX(8) as
an agent agai #¢t ki @g®1BFFaMiiSKO-Organisms is bonded.
5

8.- Method according to claim 7, characterized in that the

coating (4) is applied in at least two layers, whereby at

least in the outermost layer, glass flakes (5) are present,

with a non-toxic agent against micro-organisms bonded

10 thereto.

9.- Method according to claim 7 or 8, characterized in
that, -as a non-toxic agent against micro-organisms, a metal

is used which decelerates the growth of micro-organisms
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10.- Method according to claim 9, characterized in that
silver is bonded to the glass flakes (5) as an agent

- against micro-organisms.





