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Antifouling fibre coatings for marine constructions
FI ELD OF THE | NVENTI ON The i nvention pertains to a

wo béraessoat ed marine nmaterial, which prevents poOwant®dos0106

fouling organi snms from attachi ng and grow ng on
i mmersed structures that cone in contact with water,

SGRFSLRhS HibPEGR %@Tor Hhfink GyRAki@Rng! SO pertains to
t he preparat|on of such a fibre-coated marine

material, and to a fibre-coated sheet applicable for

qﬁELngﬁﬁTﬁﬁﬁ$vENkhﬂQ mari ne construction. BACKGROUND
THE | NVENTI ON On underwat er structures and on

éMmpmsmhumlnyMNcw aﬁ&n@xp@sédmtmegeaﬁaddﬁdndfpeshnw unwanted

ter attach g;%g h of. mari ne org nlggg ?h%
E}ge"%&%’ﬁ%% E"I’P 484 %é“& FEEVIBE PhEMPRe res that come in
fooh@ti RAh KAckr! OPEARIDY Soal WAEE TR IneANSH ARD ipeRaink t(f #elpreparation
or increased reS|stance to waves or currents (fo

st atuck asfibrecgqatass magiah maferpdlf aghde e ﬁbgesyoateah ghqyé@@g]g@ble for
‘i’nak‘f'fgca{neaﬁfﬁ?gul&%srﬁér?de O%Qt%c%%{‘lon time. Traditionally

users fave at enpted to resist fouling
by painting hulls MAth pai nts containing e.g. copper

A ARRERAED r a P b BT BN bt ances 1 each | nto the -
Wort @hderithlel istgctiREiAQ dd £tﬁ}f) s Quls viieh YRAEGHoSRYV B &a and/or fresh

types of biocide-free antifouling paints have entered
e RNy andegropiie ofr BAIRRY OFRAEEENSF gfuse severe economic losses

ﬁ%&h{ QrH}‘e{ﬁ"e Ahb¥ad C%H:‘ﬁ%ﬁ' dhdd hteFerf&%t n‘éﬁ%seds%ﬁiu ﬁh&ﬁ 1t fuel, or

Iven to re coa

tﬂﬂc’traasfed bessmame ta vaives ac eu@énm&br Btﬁtlﬂ&trﬁd‘tuﬁh sudeid bfﬂsgore rigs),
of fouling organlsns is deterred. The flexible fibres

a6 egusg odvisgreptsdinassilet eeration ame - Biagitpgally Byigyivtgrs of ships
e Ht&ﬁpt@&* k§ ﬁt fdﬁ(ﬁh &y! 1ﬂt§1gslﬁl'llg Withdlaii D25 § opper or
g | S%e

zoospor es or rva al gae and s
gnh@yhhlytpmdmmapamnqmuhérHyamopmﬁhamnwémgﬂﬁamdwawmithetoxw

S T L S LR 0,2 T Ve er o
gggglcikfgezf{ﬁeegeag%épfg%g gg@nﬁgﬁ% &e-iEb anPRRRLE 828l K2LQBlered the
market to meet the growing needs for environmentally acceptable alternatives. Some
interest is also given to fibre coatings. By planting pines or thin fibres on a surface of
marine material, settling of fouling organisms is deterred. The flexible fibres naturally
sway in the water, thus creating a swaying fur-like surface, while it is said that spores,
zoospores or larval organisms of algae and shellfishes generally plant particularly to
relatively hard and scarcely swaying matter.

According to B.T. Watermann et al. “Bioassays and selected chemical analysis of
biocide-free antifouling agents” Chemosphere 60 (2005) 1530-1541, a fibre coating
typically consists of short fibres in a dense pattern (200 — 500 fibres/mm?). First, an
adhesive is applied, which serves as glue for the fixation of fibres. The fibres are then
electrostatically charged and sprayed into the wet adhesive layer so that they remain
perpendicularly oriented in the adhesive.

EP-A-312.600 relates to a fur-like fibre-coated marine material preventing

attachment of algae and shellfishes, which material is characterised in that it is covered

by a number of piles comprised of a fine fibre of 5 denier or less. A denier unit is
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typically consists of short fibres in a dense pattern
(200 - 500 fibres/m®2) . First, an adhesive is

w@ppvitesd7o whi ch serves as glue for the fixati oncCDNL2007/050106

fibres. The fibres are them electrostatically charged
and sprayed into the wet adhesive |ayer so that they

lSERBIiMcPIEen @k}@ﬂéésathl: Yin8kds€ BE @Si'al?nn aﬁch_ ANES n¥8s in g per 9 km of
EP-A-3 12.600 relates to a fur-like fibre-coated

ern. de immeatripegd pr EVehtilAgOatthaich wenicr greagdrghen an undesirable,
$RELSL D88y %hﬁhsw :Tgersé A %x}ag‘ercatﬁﬂrf%ﬁhgrr in%ﬁgce' Qn tuﬁ?&en surface,
it s covered by a n er of pileées conprised of a fine

fwtictewolildataenitey attichinesiSof Agdtedtideshelifidhes.i ISRt 1@Rches the use
used to express.the fineness of a yarn, and equals the |
PAsEPEh of e rdeniek frolessy dhagauset off seagenst PosEEc wagspoppgoduction,

LeoR0c tr(%bﬁénsfaaingeeﬁgeeéf h&@égh% I%?f@ct.%f lResl OElES 'ﬁg {j)?iar(]iherence of

because re wou ess I n water an er
pigadued saellfishey snbddigrédwerelad it hevardythgapropatits bhehe fibres. The

attachnent .of al gae and shellfishes. In ad, i

bR LT e T By SUGRnnd Y e F%@,ﬁled by the length
hagatsges ol R@paRs of effect, ease of production,

econom ¢ reasons and ease of handling. The effect of

t hes&ugtherl, IEPEABYSE 990 nlisvliises ementiofiling ghest anaiprising fibre elements

shel | fishes is believed tp relate to the s i n
MEHL At 28110, pob i ds. BahgeRsit Byitofd tha) B deng e fbre
SNRYenBYark 'réi@tlive%‘I [dn%%d@ﬂ@ra%vﬁ MRk s b@rsﬁsoféhgt‘ﬁl ik 8del¥d such as
the length and thi ckness of the piles. Further,

EPolaB5B{logbic dirskkosekcawhahtanflded freqsvedysrg mowermperits inngater.

fibr I i ch e abo 10,- .30 .i,n.di amet.er.

ond’ SHGA ST LBy Sorty B9 b A oY St fin, shor
&t 1fe hitifoigh AMONAMR EcHstr@ct@nst I GRAGSS ¥ RIRUE of 50 — 300
| ength is selected such as to obtain a flexible

filpresimpe shibiedbiskigss oh lashiands! mnpendgesiicrigngthwé Avnt § mm, but

4010l IO RE SO BE ARt RS, LT pocss o

ensi res,

abtdiding kudhgfits. MRfsi 90 a8 0184 tHt Wit Surrdrt t(¢BBAigueNSndmaterials it is

density of 50 - 3Q0 fibres/m®?, a fibre thickness of )

Ings BossHAR toprpduef fibise havipe cembeagers of dgpsitics agd dhicknggges in all

;pﬁrtsc‘ b{” gty S tighaﬁfhel%m/. sI‘h%%' Hﬁﬁﬁ%rehéﬁgp(gf §d1€l%1fe§/9{n? , and the
['ock, an n the process for obtalning such fibres.

Iprefesedaminismst dedseégmoftIhAtibnestrhme indients theichury dhiesindrtlort fibres

AR INENERE IO NI R
denier.

None of these existing swaying fur-like coatings fully prevent attachment and
growth of barnacles, algae, seaweeds, shellfish and the like. Especially growth of algae
and other soft fouling species cannot be reduced with similar efficiency as for instance

achieved with biocidal paints.

DESCRIPTION OF THE INVENTION

It is an object of the invention to provide a fibre-coated marine material with improved
antifouling properties, without requiring any biocide materials, and which fibre-coated
material protects the submerged marine construction from settling down of all kinds of

organisms.
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parts of the ranges nentioned therein. The m ni mum
density of 50 fibres/mm, and the preferred m ni nrum

waleogitvss7of 150 fibres/mmindicates that very pei/NL200d/050106

short fibres are proposed, df the order of maxi num 1mm
in length and a thickness smaller than 10 denier. None

of t herend ksind NBatSHBFMAcT UF thd kRif6@RHel A@Eng Chh Ye improved by
prevent attachnment and growth of barnacl es, al gae,

selaolerriBhres haling i dhclaess ofhd winlos moFs pecfcrblyyoGroverima, a fibre
SRR 7 2 S A RER RSN BE T i o
Qlieﬂﬁﬂ'yd@bvep HaAtf ibeSER P HoPMh Kt HE JotYEREd O t%lfcléh&sq{f 60 um

obj ect of the invention to provide a fibre-coate
rarrespendate apaoximatdly i pdoved Tantsefeotidn f rglniopay tshes ,and thick

LN R L S R S
GRORANME bR cdRBY A6k idayd }ﬂ%hpéorﬁlakt_ K itRdRa&ings in the art, it is
organisnms.lt is now found Ii) at the efficacy of t%e

ahsdrie thap ghec oidedtivgnesarmiBhe itepbnolpgyl ibsreases avrkasdy going towards
fbﬁgresﬂehavi ng a thickness of 50 mm or nore, preferably
60 "R'OT nore, a fibre | ength of at least 3 mm and

wher gihg ihtitiofahiNeElaeNiodh MbrPtdhsd afariht biasriddaving tifouling
density lower than 40 fibres/m2. For the sake of
PERRSHIEGSs Hereln ahicariniag’ obthepmanpg Bwtaral popieredoby piles of fibres

S9EIPY IBAFLY % REPLY up Uyl 9, S S Y i

bakd ef fisbahactLaddnsiedloasr BRNMAY fitrédhAr] i ke", rather
than the fur-1like fibre-coatings nowadays a ed. In

cont PEEk “eiforenel dagmrpgdeinic ROt atty n}egp gtltflbétiov«éla of aquatic
B A ARS8 8 SOREEhDHS 51 00FS s on
tihtisurfaet atphgsita aaribiles.eAc oap@thnirardupef rainedls dlat avibegrevented
i LS <PHIPTRG NgUGHEchyS e B Fy i o rgpdahe ke
LRl Cfﬁﬁ%ésth%feoﬁt tdb%%l’mg,oa idiarf fii E(?zobﬁsn ahl ﬂgo%ans. The fibre
l'east 3 nm and wherein the pifes of fibres ve a

oemsiidl ys blsoersed raavaldingifdares Asmalgae, seaweed, and spores and zoospores
thereof, from taking root on the marine constructions.

In the context of the invention “marine material” is intended to comprise
materials related to objects moving in an aqueous medium meeting a resistance of flow
due to friction, and marine constructions, which at least partially reach under the
surface of water. A non-exhaustive list of marine materials suitable for fibre coating
comprises net, rope, buoy, marker, etc. and further equipment materials of ship, hull
and port and harbour, and those concerned with water equipment and articles such as
pipe, water distributing channel and ditch disposed in sea, river, lake and port and
harbour. In a particular embodiment, the fibre coatings are deployed in the protection of
static marine constructions, such as platforms, oil rigs, mooring posts. In another
embodiment, the fibres are applied on ships, boats, buoys and other floating equipment.

The marine material is covered with the fibres of the invention for the greater part
of its surface area, preferably at least 75%, more preferably at least 90%.

All sorts of fibre-forming materials may be used to create a thorn-like surface on

the marine material. Both hydrophilic and hydrophobic polymers can be employed. The
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Wth "antifouling" is nmeant the prevention of
attachnment and grow h of aquatic organi sns from

w@ pariibseys under wat er surfaces where they have BCT/NL2007/050106

negative influence on the surface's physica
attributes. An inportant group of animals that is to

FR @ @eRbREhdnlyo Mosfobdde E Nbo 1 GERaRY |p%%$1rrﬁﬂbe| dif p@llg}a&ylc hincluding

as nussel s and oysters, barnacle and the |ike, and
Ipakvesterst Kethe@s , palbitsdwdenes, te@@bth@,laémsmdhp@ﬂwﬂ?z@dm@)atﬁ@ephthalate

g)|0§r% g@eggfeggeggrgeél bt{éla \Agf%ﬁ}egl g Sl%b?ieggnac{'ln ?;fg Ibu‘[ %}’58' g&ygrethane

Z00Spore

tthedael) fol@mnyBkildhohpglolyalkyidie seshi ae pmy@bmﬁtylms or poly-

In the context of the invention "marine nmaterial"” is
iPRRRYHRIE PO Bab kGopelymerispd dpemy Bicsrobrndoraye) By e applied. The

@Yésqg jeﬁs%‘E?@ﬂg‘s%%édlﬂ‘éﬂ c'gﬁglghﬁgs & Iﬁﬁﬁirég SNk€a V\lﬁifrec- entioned

tion constructi ons,
agpesedBite plabred apreferabdypc bomupder foheetisyerfeacadafr \patypropykne or
non- exhau t|v C]Ialst of rlne materials suitable fo
FPBAIEMERD Fisg L Ignpiss Sue PRy 15 rePRredp POYProREleRe Piaygpgferably be
pf1dysnt her equi prent material s of ship, hull and port
Rhar bour, and those concerned with water equi pnent
and dctiwkes tl@uiodrre@@d pffp@ivevmsexf theti Shres oiUthe my cotiem tledse may be

and.djtc ose sea, iLve e a ort ..
AR o her P RE2 87 B st b AEEHE IR, RAdteOR of biocidal
GQalts,NBS adre b@e@le@yﬁdcdrﬁblhmnpwmeqbwef) edncshtddtions of bioactive

mari ne constructions, such latfornms, oil rigs,

m@mpw@smhsas gqRveRiémab tin iqoeper-basers Zindybassd greother anti-
ip t

%Jlﬂ I{& rr%ﬁ& i\ﬂ psfefeprge ﬁn%atoglr I%’AI? I?d&gegglf;g[ﬁée 8{ar1 ?I{I{Egﬂal has a fibre

fla}ker ashicl i¢ ieciofvieibtidomdtemalé hed gi@abe mapaials @fspedtsd of having
surface area, preferably at | east 75% nore preferably
Riogidek gropgtiss- Al | sorts of fibre-formng materials nmay

be u h ' :
L E T R SR L T
Galpehg 70MP] Dy @M. TH&eftmblE@sse@ ra@p@qmala?e cauR0Reetrin percentage
pol yester, polyam de or ﬁacr , includin

pﬁ@gy@s‘loelr@/())sq}@ﬂﬁd%@ema%@ Ineh egtrace freptthé &mt@em’sd of the fibre.

| en. repr
RS SOBREATALES By B9 RAFES oL GRS enn
(cmditfble&msd@olhwpeﬂaént@l ﬁ@thqin):,anptbﬂey ahk ybmbmﬁm bf é8re thickness
pol yepol yet hyl ene, or pol ypropyl ene or nndif

eao Py Iragihdeayo yiskha relHbichotith émnrlésyd”wrﬁé?gb dibre lengths are to
%@pelvb?c@d, 108 may result in swaying motion, and could only be compensated by

extending the thickness of the fibres. On the other hand, too short a fibre length may
not have the required “thorn”-effect either, but result in a smooth surface not
preventing organisms from settling. The other way around applies for the fibre
thickness. In addition, a high fibre length and/or thickness adds surplus weight and
costs. Preferably the fibre length is less than 20 mm, and optimally, the maximum
length is less than 10 mm. The desired fibre length can be achieved by conventional
means such as cutting.

In order to ensure sufficient pile stiffness, the ratio of the thickness to the length
of the fibres is preferably between 0.010 and 0.040, more preferably between 0.012 and
0.030, most preferably between 0.015 and 0.025, in particular more than 0.016. If the

ratio is too low, the piles may become flexible and result in swaying matter underwater.
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fibres may al so conprise nodifications, copolyners or
m xtures of the afore-nentioned types. The fibres

w@e@iaossid y conpri se pol yet hyl ene and/ or pol yproOpYLE02/050106

or copolyners thereof. In case durability is required,
pol ypropyl ene may preferably be enpl oyed. Because of

SRRy iRCHBasE by futeat hMMERASS Rftothteafdilide beOiusé €is found to give
i nvention, these may be applied to the surface of a

rapdtiscton pravaetiononl sitachoant ardegroetfupt espepiellpfigac and barnacles.
qlo%vﬁ\{éé{}aé ra%%ergg s ili) Hlte lgs%%rfkﬂﬁe tﬂ8§'?lil'<ench%9amr na%%l'v&’@ul lts&1 reduce the
(1o CORCentrat i ons o i oacti ve conpounds SUch as
GanivieiRt cffoalof tiofiliased, copper - based, zi nc-based or

ot her antifoulin% agents. In a preferred enbodi nent, .

howe RSBt resylEs ¥ oDl dhg Baripg sl By eOVCERfebY RH¢sclpving fibre
i I ee bkoG] teri f er 2
Sl Selo P TR Ch Ak A0 Rl STl o
tahivekduasisy b fipreefire thalyliles medonerinditbyathd cdbbimatpn obpke length and

eferably in the range of 70 - 120 nm These
§ﬁ¥%§ﬁg§§%é apply to average values. A certain

per camtagRn(ifn GurtéP rdfed %) meiHod i t8epbDRRE: 4 ARARS midrial with an
not detract fromthe effectiveness of the fibre. The

fahtjfoglihgtpgx lhyetrgr;otfqrpq'l @‘ralleas}l phtlybyehe Bilesrd fB@esohthe invention. These
wever ,. the thickness and. | ength cannot be. chosen
E’ﬂ&seB’eaPid?’én%q“ﬁ”ﬁdo %wemgﬂ%ﬁaﬁt&ﬂ?g i Oé‘olgﬁb‘i%ﬁ {5 ag}y and could be
fabplid difcal i@ mdithelthhEgall SRGEN n%ﬁfakﬂlrﬁ’l%b:%ah&ls are described in
relatively stiff, thorn-like fibre. H gh tibre |engths

dfeAtd26¥0avoi ded, as it may result in swaying notion,

and | y. 0 sat e ' t .

i o 3o oo iRy FRTRGARHE e BXREMMIDY DL anplying a water-
acdidthit eadhevingd, Hommagtaned alapexyt fiea pelguidtiethe, to the marine material to
"thorn"-effect either, but result in a snoboth surface

o™ B adksitversy or B shET r srrdet fiProigre drarastatst!xaefipreed and
SRR 1 S RO b A By s
and doahsthePrmmbatimbhty thehglckinmayealk@ bgtahplicl dses shaehalfheRore, the
mm and optinmally, the maximumlength is |ess %?nﬁ,P ¢t
e GBSITRER 4 Br SopORYTRTOaA O cHr B e B of the
GRARVARA h@Rakbd RANS. BHAs@mchibbf tdd%be made of any kinds of material, ¢.g.
polyester, polyethylene, polypropylene, vinyl, textile and paper-like materials.

Alternatively, a yarn could be produced having piles in the form of a bundle of
fibres, which yarns could be subjected to a net weaving or rope making process. The
woven fabric may then be applied to the marine construction.

The method of fabrication is adapted to the particular use of the fibres as a
coating, sheet, rope, net or fabric, and can be applied to all water-wetted surfaces. The
coating can be adapted to the dimensions of the expected fouling particles and the
expected flow across the underwater surface by adequate choice of its material and
shape.

Where a 3D object is covered with a thorn-like surface of the invention, a guiding
sytem, fixing the object in the flocking machine to avoid contact of the object with the
installation is needed. A first step of providing a layer of adhesive to the object may be
performed by e.g. spraying, dipping or rolling. In order to save adhesive material in

case of spraying of netting, wasted adhesive may be collected below the netting. In case
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In order to ensure sufficient pile stiffness, the
ratio of the thickness to the Iength of the fibres is

w@e@iaossid y bet ween 0.010 and 0. 040, nore prefeeBNLI07/050106

bet ween 0.012 and 0. 030, nost preferably between 0.015
and 0.025, in particular nore than 0.016. If the ratio

I0F diffing, Qeke t§ B aRén fmyvdi’@‘ﬁﬂf&l(fgbﬁé@ub'l@ye@riﬂnﬁaﬁﬁ)w tor instance
in swayl ng matt er under wat er. %'lm)t 1 on b%@cur rent

ANy istirgs Foampe adnhﬁsw&édnaybl@%wée 10, ithe fhealegytad the adhesive
sfactory prevention of attachnment and
gr%S E{lﬁ?&%spem ally al gae and barnacles. Too high a

rat i on bRt ld shidve hhevéms disaibutdiehbimolayer it kefoahduadiias optimise
and woul d al so reduce the inhibitive effect of the

o palentph gnd pe eI dianee BeieseRliolo W oullHerdls plicct to be covered
rlfg&e_%%gé ﬂagragésb/ %l@% ng 'Laxlrxct? ?tgﬁf‘ﬁr&ga fokxﬁg&rsgﬁ 32{ %\%Gﬁ% &Etrlbuted
mck iobthesdsneProvided tachasjecdenbirt witof a fuiobr dsiseé novtelneee is achieved

les is determned b he conbi nat.i on .of |IeI
Hl ﬁ?%%tﬁhff@?%%tep% Verh Rt MBh MRYT tite? ?@P&{T@Q%@Clty and

%uﬂ&tm&tf(ﬁgmﬁeo‘ﬁ U REnAFRY itH e RE@I @le @kﬂl@d 6Hétrson s ambit to
antifouling top layer covered at |east partly by the

picicowingfthd ofsmed cofiditipes. i nventi on. These piles may be

t d t hod k ' he . .
oG B s RO B YBPLFTO08S AR PWbRE i vericany
%hﬁbh&i . AISEV &cabbjeBN Hfag ChI ropP&kiidBL BREASCAI fotdRS&eEdalBd of same

in EP-A-3 12.600. 1n one enbodi nent the thorn-Iike
§b$qlﬁféé114g§lltp¢%ﬁe@@f(§llb’)lh¢ phiset 1&&@“@?@3 a wat erresi st ant

adhe%ﬁ VcﬁSe 09 n%esﬂéc'st %ﬂ ﬁ)@v %% 3&8&1@% ok rl)%@ﬁsneiap charged)

the marine ma orm an a ayer

abjeet bétied sel meile&@uﬁerg@ﬂ & ahpobe dsd piss craﬂel Yhe thorns may be
charged and hrought into contact with the adhesive
IPsgdded freyp W%%l%?@éénﬁ]é%nﬁ@u%r ayi ng techni ques. In

anot heg ﬁgﬁ&d b ai Jmﬁﬁ bR éo%%r@@y]l n2bRQr Q@ Iﬂlﬂﬁhfsg gph%ﬁ)s%thesis-

sheet. Therefore, theinvention also rel ates
shlqmrtedtgmwthsofmgg& s praventiver eféged of te thoﬂmrldse sm&fat:dn enay further

HRAGNGIECLRY KRS BETRAGAF 110 [TETGer JONSJEGEiED thacrb the light in

RS HQidY ERSve Eﬁéﬂi%ﬁﬁﬂ’é‘lé ?tho‘(és@ﬂihesﬁ 8Khighe t@l’dﬁlg to attach in the
paper-like materials. Alternatively, a yarn could be

pravetuehere Hhy inregerpil liessddn Ulhraviblst mayo ibsertrmtsdingy giiso be applied to
prevent degradation caused by ultraviolet radiation and/or to improve durability of the
fibre-coated material. If desired the fibre stiffness may be increased by using additives

(e.g. nanostructured particles).
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fibres, which yarns could be subjected to a net
weavi ng or rope maki ng process. The woven fabric may

wo bavi/1ss7appl i ed to the marine construction. TheT/NeRd0OdS0106

of fabrication is adapted tD the particular use of the
fibres as a coating, sheet, rope, net or fabric, and
auberapplied to all water-wetted surfaces. The

coating can be gdapted to the di mensions of the

XMSe vredds £Bxd0chy \mrﬁtqoeleésvvlalh thorrfe uERD GCW@QT fasgfnt polyurethane
%([f O &h@glvig %98 &g\@%gﬂ d1§f% )z)e? %g%g %@é’l I%E %I((:)? qule (lengths >

\Binirh, tﬁlckh@sl’sdﬂs- :|>6d<;@m§5tzlfﬁthat(.‘(&n@1fy bhzo thnvf@nhmé rEle@tr(gtHUdlfr(b@kmg was
sytem fixing the object .in the flocklhgynachine to
awl éorc%ﬁtaae icagiont Adleppdrg ohithi glufethicnlY Gl agels otetF sxposed to

o‘é lfOI fShthS! Qmol-"’V? 0&1\{1%%'\9&6 Ex @S)éﬁrasqifelﬁ.%?%jla\f&ials with
j rmed by e.qg.

ect may e per : sprayi ng,
aﬂiembnq; tlanng witaineg. frdeno fofodiing. tPanslawethadhérstresdntabesifailed, a.o.

in.case of sprayin f netting, wasted adhesive may be
Hﬂﬂ1@%¥@§ @%ﬁ%%%ﬁﬁaaﬂgFting. I n caseof dipping, care
nmust be taken to avoi d i nhonbgeneous | ayer fornation,
for instance using air-jetting. Foaned adhesives may

&glu§édhkﬁm@i£BEW%Pkméology of the adhesive can be

just ed. rder to ac an evenl distributed
B Ry abRRERerb R T R U f B Foslfi® Botyurethane
ROt Adbksiabdh@Kedcdhg difsteanEPed 6t WRAR hh@ bf MP/@IﬁIdeQ‘length 0.5
and the obLect to be covere The thorns may

app2may thiskneseesst ehym) wither densitpal %I%H@m{/mmeléwww flocking
[ ' L d c
%aéﬁfé&g #{rgﬁle Iiaplp?%lcfno déAthég Hrgr\llécr?% tﬁ)le%Ylle ﬁl%hllt\gg %) el We?e éXposed to
seguaat faal 10 haokisn g\lshemalaldzweuhydabﬁbedrﬁmdmafcﬁﬂe:d, Swlﬂv\ﬁﬂnussels,
opti mal veIOC|ty and outl et-object distance. It is
é@ﬂ@?@%?@ﬁagﬁ3be within the skilled person's anbit to
determ ne the optimal conditions. It may further be
hel pful to apply the thorns while the surface is
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Prospects and Regulations, in November 2003, “swaying” fibres were used to deter
fouling. Fibre lengths were 1.0 and 1.2 mm and fibre density was 200 fibres/mnr’.
Fouling coverage after some time reached up to 100% with hard fouling (e.g.
barnacles) reaching up to 70% coverage, showing that thin fibres which exhibit a

“swaying” motion are not effective against fouling.

EXAMPLE 2

Flexible knotless netting with hexagonal mesh and sample size 20x20cm” made of
Nylon and Dyneema, and a sample 20x20cm’ of stiff netting material with square
meshes, made of PVC, were coated with thorns using a water resistant polyurethane
glue as adhesive and thorns made of polyamide (lengths > 3 mm, thicknesses > 60 pm)
with a density of 20 thorns/mm’. Electrostatic flocking was used for the application.
After curing of the adhesive, the netting samples were exposed to seawater for 8

months, together with reference netting samples without the described thorns. All



obj ect behind the nesh may be applied to inprove the

pass rate. The thorns may be provided from both sides
wa@onahvssmeous! y. The marine material may be coPODNEZN07/050106

in order to mnimse photos$/nthesi ssupported growth of

al gae. The preventive effect of the thorn-Iike surface

Medteridl HArthORs eONANEE BebYf $QlIRG! WRBreRd SHFBRESercB ntehﬁlg material
fibre-layer which scarcely absorb t he light in th

degrdwitbfsofidvelingdiep dAgasy hydrpreans end pisetiosyand et I@,aréffoulmg like
o attach in the water where the
%%%%ﬁ?gﬁpﬁﬁﬂﬁééd Utraviolet ray absorbents nay al so
be applied to prevent degradati on caused by
ultraviolet radiation and/or to inprove durability of
the fibre-coated material. If desired the fibre
stiffness may be increased by using additives (e.qg.
nanostructured particles). EXAMPLE 1 PVC panel s
30x20cn2 were coated with thorns using a water
resi stant pol yurethane glue as adhesive and severa
different types of thorns made of polyam de (lengths >
3mm thicknesses >60 mm) with a density of 20
thorns/ mMm®R2. El ectrostatic flocking was used for the
application. After curing of the glue, the PVC panels
were exposed to seawater for 10 nonths. Plain PVC
panel s were exposed as well. Al nmaterials with
descri bed thorns remai ned free of fouling. Panels
wi t hout described thorns fouled, a.o. with nussels,
bar nacl es and al gae. COWPARATI VE EXAMPLE | PVC panel s
30x20cnm2 were coated with thorns using a water
resi stant pol yurethane glue as adhesive and severa
di fferent types of thorns made of pol yam de (length
0.5 and 2mm thicknesses < 60 mm) with a density of 20
thorns/ mMm2. Electrostatic flocking was used for the
application. After curing of the glue, the PVC panels
wer e exposed to seawater for 10 nonths. Al materials
wi th described thorns fouled, with nussels, barnacles
and al gae. COVPARI Tl VE EXAMPLE |



In a large research project funded by the Deutsche
Bundesstiftung Umelt, presented at the Internationa

wyonpaesenn on Bi oci de-free Antifouling Coati ngBCT/NL2007/050106

Perf ormance, Prospects and Regul ati ons, in Novenber
2003, "swaying" fibres were used to deter fouling.
ilx@14 engths were 1.0 and 1.2 mmand fibre density
was 200 fibres/m®2. Fouling coverage after sonme tine
reached up to 100% wi th hard fouling (e.g. barnacles)
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net {' Brgg 1S heeatréli,](g lr)%(gl u@ Iwﬁl%yeéllr{ seal%rlrgﬁgseosf ﬁbr?sdﬁ ve a ({gnsuy ReF than 40
polﬁukghﬁﬁhe gl ue as adheS|ve and thorns nade of

pol yam de (lengths > 3 nm thicknesses > 60 nm with a
density of 20 thorns/mm . Electrostatic flocking was

ySeghd g éﬁjte%lpﬁhlllﬁea{ﬂa%l]ral Af:éo%mg Y5 'cpegmof Fh&ein said th1ckness is
adhesi ve, e netting sa es were exposéd to seawat

f or b@weEnT(snd 130qehher mnth reference netting sanples

wi t hout the described thorns. Allmaterials with thorns

remai ned free of fouling, whereas the reference

net ﬁ'h@ﬁbl@a&%{ %arflrfé gf%rl)cll\f e{cgo&@l{g;t g‘l ?%r I2I me rE?a“:fd length is
Rydr ozoans an asci di ans an har oulT e
nmusseivscrahdndd mac| es. CLAIMS 1. A fibre- coated mari ne

mat eri al having antifouling properties, wherein at

| east part of said marine material is covered by piles

of i'hé’ﬁﬁl% &ﬁi’édnrﬁatfi’net thféh@leﬁoﬁfl Vﬁ%o luﬁfaéﬁe 0c1FMs A3, wherein the
fibre length of at |east erei'n the

t hi hkakess-to dengtingtio qfaaudcﬁbmés is &elovebn Br0d§ and 0425] east

0.010, and wherein said piles of fibres have a density

| ower than 40 fibres/mm 2. 2. The fibre-coated marine

et Bhd AbreadaRiddhitnd Matetial McdsdiNdIS SlyNokad OclhithsCKACKHerein the
is between 70 and 150 nm 3. The fi bre-coated mari ne

mat Bblicahread opHeiatly medifedpotyalkplen@,  wherein sai d
length is

6. The fibre-coated marine material according to any one of claims 1-5, wherein

which essentially free of bioactive agents.

7. The fibre-coated marine material according to any one of claims 1-5, to which a

bioactive agent is applied.

8. A method for providing a marine material with an antifouling top layer, said
method involving providing the marine material with piles of fibres having a
thickness of at least 50 um, a fibre length of at least 3 mm attached thereto, wherein
the thickness-to-length ratio of said fibres is at least 0.010, and wherein said piles of

fibres have a density lower than 40 fibres/mn1’.



between 3 and 10 mm 4. The fibre-coated marine
materi al according to any one of clains 1-3, wherein

wo b@7tibseckness-to-1ength ratio of said fibres PGI/NL2007/050106

bet ween 0.015 and 0.025. 5.10The fi bre-coated mari ne

mat eri al according to any one of clains 1-4, wherein

toheThd REBDdALEr@ng W EIafN B! lvYicrdRod %h@ﬂ-ré%%ka\f@h&ﬂi@s%@s fifst applied
The fibre-coated marine material according to any one

of © sdidrnaris, majesiekito fovm an adisaive jlaydry whewealggr said fibres are
glcgglgé Ifoggat]?%?ynéh%r%ed anI?B?oqgth %6 Q'@éc? gvnﬁl[\%% %hgﬁ & falygrl.
bloactlve agent is applied. 8. A nethod for prOV|ding

marine material wth an antifouling top Iayer said
rh@t ﬁo@brpﬁ%qec}ﬁh@etp%@blau Al StV ArdRdTHIS WAlCERY ALifQRl{ng properties,
pi | f
5 +FBeSh ShEORS, PR T op U RERBES R p o FRRE ViR thickness
wheseatnlcadres 0t fuine Ianiélss -leegth eifigit HeasaBi @nohttbded thardio es/herein the
is at least 0.01 0, and wherein said piles of fibres

hav@l‘%fn%ﬁgrl?%gﬂll mofi trath fileestip BE &aptnd) 1@ anttighgreinfgigl piles of
accppdi RGP @#Hkﬁﬂtﬂggmfﬁgkghl ter-resistant
adhedive 1s irs applied to said narine material to
form an adhe3|ve | ayer, where after sald fibres are
el e tatic char ed and br into contac
1¢ e 3Pt St shdke ar%ay B2 (& plainn 11 Bpret Ga TS Raiber is made of
suigﬁgj@jﬁgﬁn&thagngrnarlne naterlal antifoul ing
properties,” wherein said sheet conprises a base nenber
and piles of fibres having a thickness of at |east 50
mm a fibre length of at least 3 nmattached thereto,
wherein the thickness-to-length ratio of said fibres
is at least 0.010, and wherein said piles of fibres
have a density | ower than 40 fibres/m2. 11. The
fi bre-coated sheet according to claim 10, wherein said
base nmenber is nmade of a foil of polyneric material.



