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WD 20051123271 PCT/ US2005/ 020728 TI TLE OF THE

| NVENTI ON Met hod of Producing An Epoxy Conposi tion

FIELD OF THE I NVENTION 5 The present invention is
woizoesoexiit 0 an epoxy conposition for mari ne pCT/US2005/020728

applications and the nmethod for producing the epoxy

nposi.tion. Particularly, an epoxy conposition
ﬁﬁ:@&é‘iﬂ%&&ﬁ%i zed iron, BACKGROUND OF THE
| NVERinGb ot Brodoinly A1y oknpeeibi Ngs for nari ne

vessel s and structures such as boat and ship

bottorrB decks hul I s and off shore rigs are-
Odbrrosive effects of salt vvater and

nar 'ﬂ‘?e g?écsSnt W&ﬁéionagddg@&éha?d %ﬁ féq%e{?%%{sﬁ@a Yor tharine

ecause
3EP‘W€EQ“§ M1d Bednibed for praducing haepove sesbesiionst Phricutarly,

- afl haRaknARdiiLe Bainpliasy mdRaliRd ifhequent |y, costing

the I'oss of 15 time and noney as the vessels are
pul'l ed out of service for refurbishing. Le Ruyet et
% ﬂBchFHEdNVEWNOQS di scI ose a composition
e distributed :
| n rﬁ,ﬁt’w&e&[ dena %Fgédgr% hﬁsg?%gﬁa" e‘g\{eﬁ B WRHEST §4s8 as boat
and) ghip gattens.ofroket utlsfandelfl sHose rigd a@m@mﬂm toBhegeresive
eﬁéd@gf EQIE %&r'@nd %ﬁ@ﬁé !@ézaor% affﬁ'} Baha8eP 50 8)%3?71;318 " when

-51.‘.'

aring a ng and constructi
'g‘? q ig) seaé”%@} ﬁ%ﬁu%a*%w é@%ﬁ efieds af %q:%wafeb he marioe
vesfséis st bb%&ﬁfedf&wj repsined %B@bﬂbu @éntigub(ggihg Ghe loss of
terlals ess ‘il a Stable
w8 b gy ag RRoRsROR AR mfiRfRY O SEnfetbl ehibRnesar o
of dedtyyhbeisal.slE RadentdNwoA088, Uaﬁ,djiaﬂode@sﬁmmsﬁwn of matter

%%rkﬁﬁ@%eﬁ%? Q@Egéattggﬁ rilﬂg&l w rgﬁ%b%ble ?\%gzg?neg%mder in

Wﬁ“ﬁ"&@ﬁﬁ@ﬂﬁi@? qansfsfs ofcelydilessderdsits entirety,
di s QuREest lbslpia%rﬂmac AHpBIsh| @Bciaga 'ESP&JéQQ i preparing a

reventln rosi on e _conpositi
o Bt SRh Patehlr sCRRESH ioiRed O apersin
andn a1 usei therend flre thes pobpasstion cofabiikingok@teriald, Sthagprocess
oot Gl DintRb Y HABIE aqHSo AL SHPEHERTE W Qhing 3 dture
of amerphous silicon dioxide and at Jeast one polymer, with at least one inorganic

binder.
Ginsberg, in WS Patent No. 6,110,996, hersby incorporated as if

reproduced in iis enfirsty, discloses a building compeosition and method of
preveniing corrosion, the composition having ceramic-like qualities of durabifity
and thenmal insulation to be used as a coating over existing building materials

using an spoxy composition.

SUNMARY OF THE INVENTION

A primary object of the present invention is to provide a composition and
method of producing the lightweight, high sirength composition for use in the
coating of marine vessele and structures, ships, smaller boats, and oil rigs for

SUBSTITUTE SHEET (RULE 28)
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SUMVARY OF THE | NVENTI ON A primary object of the
present invention is to provide a conposition and
nmet hod of producing the Iightweight, high strength

woonpRst7k on for use in the coating of nmari ngyVesaRlSi72s
and structures, ships, snmaller boats, and oil rigs
for SUBSTI TUTE SHEET (RULE 26) WD 2005/ 123271
PCTI US2005/ 020728 exanple, that are subjected to
corrosion and barnacl e build-up when inmersed in sea
emmm, thatrara spbjeicteti fof carfasian arid bamaclé wuilthep whgremmersed

ent |nv lonto provide a |ightweight, high
'”§F?<¥‘E’é? re%B?(")P rﬂs%%ltl on whi ch produces an
el edtis e forthaesbjsctidf chel pt&senbduer&:on&otpim:dw il lidhiveight, high
ne life ont t he surfggjj vesse

T,

SR Se Rt corpsg RngYICE BE cﬁaﬁ'sr%%qf@-m @%f@%&){%’m
the'GeR & madiny E:&eﬂmo&he@ugfecmgﬁﬁ iﬁﬁssef | ghd, mixeseldf swo

in a conpositjon that .ex iIts . the
s POL GV, PAGI e B DUt PalRTzag eleaodrRoneti
fe.fkml‘esultéuﬁ‘;' A8obbSitdm #a @&ms sl pRicl %)rowrﬁéb 3P Bbrr&sion-
mari ne surfaces. :I.t resent inventijio

rep B NGB Uiy 4nA AndfoRing ERIHareadRs $ELaTE ] MoRn eRaled fo
meRPEHAEs €POXY resin with ceramc rraterl al s and an

Iron particulate that is then nagnetized, produc
t he Tder pigpent] inventipnaresidess inppag }“eW&t erﬂ%{ﬂﬁi ] gglgatlon that
I
o%?@hg ebpgypesp@wgﬁ gg%%b pegt&%s B bR ompﬁ%ﬁe fifat is then
mpgraizad, pradegesitbe C@Eﬁmlﬁ'r}lk@é‘-[uah’ffeﬁ@ﬁﬂ'ﬁm@huh@dha&ﬁ ol ety

wg@ﬂgéoﬁn‘ﬁsﬁop mafine 3u Ffﬁé%%&&@%&?? @!Img%@agm@r eha lé?ni:g)dlment

I'ca such a I cone,
ofathei presepiainvectidnacemptises iar it peixiutec biaving m@mxv zedin, a

ceftrﬁ(/ngrrﬁ%galaaﬁ%o& ﬁo%g fuﬁ'leﬁcsﬁfcg suEﬂiQQ %tab—‘b f§1i®| sili%?rﬁ?, eand

on a
art oty partn:oiataa trediron plartichiatsf mgnetmedtttm caat& Iaepodmzed delectro-

agPes b Bl i e s oD Hsdikon Y A RRbE i Blixtugdo be

comipb® withi theefirst nﬂxtum, etﬁerseedndapmxtwer esferabdncomprising an
CO'TQ] ﬁe epi chl orohydrin bisphenol. The iron
N%e can conprlse ferrite iron in the form of

wder. An alt ative e gnposi tion fo
appﬂi‘ Ohe epodingy e@)ogl(y{%fig%(ur& rTEompnses 2 color ptgmen?. A
preferred epoxy resin can comprise epichlorohydrin bisphenol. The iron
particulate can comprise ferrite iron in the form of a powder.

An alfernative epoxy composition for marine applications comprises a first
mixture comprising an epoxy resin, a ceramic material, an amorphous fumed
silica, a silicone, and iron particulate, the iron particulaie magnetized fo create a
polarized, electro-magnetic field, the first mixiure in combination with a second
mixture, the second mixture comprising an epoxy hardener, a ceramic material
and an amorphous fumed silica. in another aspect of this invention, the epoxy
resin comprises from about 55% fo 85% by weight of the composition as a whole.
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m xture conprising an epoxy resin, a ceramc

material, an anorphous funmed 25 silica, a silicone,

and iron particulate, the iron particul ate magneti zed
woosr@est;e a pol ari zed, el ectro-nmagnetic fi eligratdigss2ors

first mxture in conbination with a second m xture,

the second m xture conprising an epoxy hardener, a

ceramic material and an anorphous fumed silica. In

anot her aspect of this invention, the epoxy resin

c onpn icke spréfeomdatne thiod 568/ ptasiuGbito dy epenygbimpbsitidre an epoxy

it s a whol e. 2005/ 1232
reRB RLRIEE M 03 e oIS Gt <P, AROrPREGS Jumeg, Siica, and a
srlnmducirmg partucemegysmnaimsartmnomn &ad@akyo teshixti® and an

anor ous .
B nathe g, S BL AT Eedavlin e sRRu THSOREE e Rt e ferrite
irdrepartit@alerio na ghaA86te o br@ateh@ polaXett, @leuid-ABgnetic field within
el ectro- gaémetlc coil is actlvgéed Wltglnt xture

the dRiiUFS-ng < 8eRAate PRl JNeFRAXY SAEISNER RaM B (M &'f g geramic

mERGBEANE @f drAohead %rﬁed{)@lhaél 28 bneShrBfeiiea- rﬁE%@t Hrfe epoxy
field within the mxture. In a separate tank,

reg o S5TaET BeRIielaRomRows Tueedilige. an€ sfligpRe. ar%*e@fi.r%ﬁ first
m&'iﬁ‘% ARk PRAUSIdddMRda ShbdiPmilify Mk, PEL58EdRImixing tank
method, the epoxy resin, ceramc materi al , anmor phous
CqTPREINGS I $Qler, PIBENS  andc Higeireh daRioriate. ieasqongt tank further
n
o e T D o AR Al e otarizeo
epmY resie mixgre ;sacvqm!wuedawéh tmm@p@@dm neg ARIXRuE an @pplied to
[ I
FRE25R. TRBLTnBlor: BB Risiopilf bR BRI bt Rl Gooxy
hardmhﬂrnmdwet han HE @pdﬁgm&thwd@nera polatizec spray apgieimed The
e S . The mxi I
g PR ol Bl et i xRS AR A o655 prgerer
nwdureh:anrim twedibg heatihg fo at pabia‘tﬁ(}ZEdJe&pe appbynst erthe Tharine
t:onbi ned m xture of the polarized epoxy resin
V‘?ﬁ? ure and the epoxy hardener m xture can -be cured
Lt il 50F before applying to the
eRfer BRSCAip TR o ESCRI PTI ON OF FI GURE The
The Bigue B3 schsrmmtmf the roéthod ef thetdresbndinviehiomr esent
i nvention. 20 DETAI LED DESCRI PTI ON

DETAILED DESCRIPTION

The present invention is directed to a composition and method of
producing' the lightweight, high strength composition for use in the coating of
marine vessels and structures, ships, smalier boats, and oil rigs for exampie, that
are subjected to corrosion and barnacle build-up when immersed in sea water for
a period of time. The lightweight, high strength epoxy composition produces an
electro-magnetic field to reduce the build-up of marine life onto the surface of the
vessel. The mixiure of two unique epoxy materals, magnetized to produce a
polarized, electro-magnetic field, results in a composition that exhibits the
physical properties of corrosion-resistance, durability and anti-fouling (from
barnacles and corals) when applied to marine surfaces.



10

15

20

25

30

The present invention is directed to a conposition
and nethod of producing the |ightweight, high
strength conposition for use in the coating of
woabisnesvessel s and structures, ships, small aiciagaisozo s
and oil rigs for exanple, that 25 are subjected to
corrosi on and barnacl e build-up when i mersed in sea
water for a period of time. The |ightweight, high
strength epoxy conposition produces an
el eRefarinmdodhe ¢ijure dn tepoxecesire fraterahly lind figpid obrm, 20, is
rine life,onto the surface of the v
S e aravt 2203 T ieane ol At of Mors RaRrs, Pderapy
mBlefige 8, whighohi@r ptﬁﬁﬂ:nt@bﬁé%ﬂi@-%@i&%ﬁgﬂ ificethe, mixesB2t The
npos exhi bits the
oy TReia SRk be AHER! B S UPSIcEe oL IRR PERyves, golected
frcﬂﬁtéls é:gu{ol 3] a(ddﬁt%h otk r@tﬁh;esGoammwsg@é ;dl%;a;phcn matetial, an
applie O nmarjne
am&hw@&%ﬁ#wucﬁeﬁ?@%—%ﬂ% PR G ReCO A PigRSRY and

feFRS iiBn iﬁrdﬁﬁﬁé@m%é Borhbiigd ehiktQrams tB@m suBmRes tot 9 p@fanzmg
m xer to be conbi ned with one nor e. nat er

pPrpgesee PEELRDEL \n angrcond drek 26, s‘?/\ﬁtll"%ﬁhﬁrf@"ﬁ? g P?ﬁiﬁu{ﬁte is
n_g&g&éd 2 i &'b%fhri‘z@& QiR -MbYEStic3RId. Thee c8IBY pigment may

rials may selected froma group of one or nore
bexaddad t@etbszs@lc@e@l danks24 deiicathgrRAIZRD RIerss: viBsene; preferred

rg @eﬁp'ﬂi’é e ﬁbﬁg ﬁ@sn? %Bﬁlgh&s'@;% ?ﬁib@hgdﬂf‘ bi ﬂ@ﬁ:ﬂhoﬁﬁa ferrite

silica one,
irgoparticyliigreantcompdise fesrite itan paveier, paa’ielram' @ttr@ntlurnéemte
conbi ned m xture is then submtted to a polarizj % _
pr odesgcomst eﬁ@’ﬁ&ﬁ%l@ wradyucese ey bitimataly mmwﬂ@mew'th e first

ﬁt{r&'att%é gUniPE 4 Jﬂlﬁéﬁﬂ td fhe ﬁﬂfﬂg@%?ﬁe o e?%@@cgrf‘d ﬁuxture

el ectro-magnetic fie or
com;rls:es abespaotd dardanet Bﬂs The conyy hardrnaBtea by combmed with

oRSISH" FELShMRRESSy Lkl RUETErasty GTAGIIR inct Boup

ox resin conmprises epich rin
cdm;msmgpa ceraonic paaterialy ba o plmusdomed sdickesuchtas CalpO-Sil®,

wd f bl : i i.te. A .
RO 2 RS et Pl R oS RS Mapepzagt o
cieted polfiizdd) eeclb-rhidmmeatioffiell. of application to the

mari ne vessel. The second m xture 15 conprises an

ep o%mdﬂwdnebrreﬂ(bpoih eompomyom fordearine Sfplicafivrisecomprises a

r5CBROUR oML BB B Fr of BN EL g ao Bap it e
sifi@l Sudhaks Cab-GUBNER Rosicohe ekl fdrtiiecieors particalate, the ferrite fron
p%gﬁiafe maéngtized {o create a polarized, electro-magnetic field. The first
mixture is combined on sife of application with a second mixture, the second
mixture comprising an epoxy hardener, a ceramic material and an amorphous
fumed silica such as Cab-O-Sil®. In preferred epoxy compositions for marine
application, the epoxy resin comprises from about 55% to about 65% by weight
of the first mixture, the ceramic material in the first mixiure comprises from about
15% 1o about 25% by weight of the first mixture, the silicone comprises from
about 10% to about 20% by weight of the first mixture, the amorphous fumed

siiica in the first mixture comprises about 10% to about 20% by weight of the first
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a silicone, a color pignent and iron particulate, the
iron particul ate magneti zed to create a polarized,
ei ectro-magnetic field. 20 Another preferred epoxy

woebpasii on for marine applications conpri segraszesn2072s
first mxture conprising an epoxy resin, a ceranic

materi al, an anorphous funed silica such as

Cab-0O Si (r), asilicone, and ferrite iron

particulate, the ferrite iron particulate magneti zed
mtixiurey dize éer&tepwblamszw ate|cootprisesrdigme tbeutf 2% th. alftid 8% by

Wl bt oG P ES RAER B Bustha AR, pALY 2 to about

Se&obpweighhgf the iﬁpbwwﬁharai‘ehhe epaxy aesiener narnprised framdzbout

R0 BIHCRB ol WG BE e G B e i ot batetd) i the

sédsmdeﬁmuye ceaprisesoimniabest 5% ko aﬁmﬂﬁs%% wéegabeme@é%nd

first m.xtur m c_mat er
ruihatd the fnpintByp lrBts gis Ik e, dsond e adbipes Zbout
18ay tabdB225% byweveddiit odthd seohd hekture xture, the
silicone conprises from 30 about 10%to about 20% by

wei qhtamfhdrMefﬂaAtlsé embodiment. 4 ipesfamad patiouss the Mest mixture to

HRARIBAS IO i T SURBNRILB! 3 s mobip £p4hg secont

niEIfeURRED HpBREY 28 a MaXihtrstifatd és begurbd Q‘,oh’it%htzon the curing
particul ate conprises from about 2% to, about 8%

r%é‘?“@ﬁtfmé"'? healing NestomRiRaione! the BBPY epingREHe and t%e epoxy

hﬁl‘ﬂgﬁéﬂrﬁlxﬂﬁeftd afeabiorspeg % to about 5% by wei ght of
the first mxture and the epoxy hardener conprises

fronpafaming 1Ahié FRusdoshe BRYeMYD WRitBeH & pidaBcing CaN @poxy

m xture, the ceramc material in the 5 second m xture
CRPHTITLEORTieS ARKING TS, MK GOMPHSIDG BY SREKY Fsinirom tank

Al b8 %ﬁﬁomg miteraly 20, anfe tdh¢ n@é@ﬁﬂ@%ﬂ}scéﬁ"ﬁdséé tb&afrom a

In the seCond m xture conprises about 5% to abo
cogmip malgriaghan gmarpeouscbing sifise and. a ISH*C@m@t Hiean pamcuiate

< 8 Rt Pl MY B 0 bl A s
throwdli adeqden 48ftotehmixing sanknd A toube mixedl witle theeepmy regsid. The
réEuirir@y Féﬁ(Peef% %ﬁ?'td Sﬁoth& @nkB4 'aﬂs sﬁﬁﬁn 1RG50 Spcﬂaﬁ}tiﬁigrocess

e curi result rom hea
b;c @ntwamag iapreledird- hmgeptmx goit within thca epox\erasird mmﬂree:;mmat the

ner 0 S OF. eferln to
e R BeyfRosP o bl RotrerBrd poalich e Bpeiii e
within the mtxture The polarized epoxy resin mixiure is then sent io a siorage
tank 26 and then poured into drums 28 for transport to sites for marine
application.

in another preferred method for producing an epoxy resin mixture, the
epoxy resin, ceramic material, amorphous fumed silica, and silicone are mixed in
a first mixing fank 22, preferably a centrifugal mixing tank, and than added to a
second mixing tank 24, the second mixing fank comprising a color pigment and
the ferrite iron particulate, the second tank further comprises means for polarizing
the ferrite iron particulate, an electro-magnetic coil for example.
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conposition conprises mxing a first mxture

conprising an epoxy resin fromtank 15 A 20, with

dry materials 40. The dry materials 40 can be
woeeb@abed: froma ceramc material, an anor pheus/dsbnedz2o72s

silica, and a silicone. Iron particulate, such as

ferrite iron is preferably included with the dry

materials 40 and passed through a feeder 42 to a

m xing tank 22 to be mixed with the epoxy resin. The

r esuDne prpfarred mnethddsofgraduding amepbar hardemerZpmpiiges mixing,

wEHBR sl Sk 82 A BRIRER B o acCrh Bt 4 or

meee abditivésheromf arsacord itaoin S5pacdritainingtdy irmatedgine thiez edditives

st RbTs Brolh & JhfGee SolPhRR Rl nrleliel v didTbous

fiinfensiientuto a8 ShGRGH®, hagilicons, ancblbmpigrrmtmad ientte iron

t .t 1t
PR f@aﬁweo%mtgéﬁqﬁsg%rﬁ%q'ﬂ%n%w% b iy St pofized, eleciro-
nﬂ@ﬁ&i&ﬂ:m ?ﬁeeﬂfhyatéﬁas frofA ¥enir3o, a;termss@cpﬂmsug%ealf@eder 52
ceramc materil a

a8 Fath i i B 5320 Frete AR 2 <STIVRAG e Ben piped into 2
sﬂaraejeetﬁmb BY fér MY intd Y@l geNdinehRMBE. ke dAuMts L& B Q&Hjﬁ{én be

second m xi ng tank 24, the second m_xi ng
tref@ﬁasvrfpg .fm@"eaaﬁt&ﬁp@ffow@ﬁé Ot AN 9/BANE PYacesT &l,tematwely,

a@%r ke %ﬁieﬁer ffﬂaﬁq %eﬁ:@f‘ @artka% if Wikdewitk %éﬂa%ﬁé n&RSAS and
for polarizing_ 30 the ferrite iron particulate, an

ampBEYOLS-THRGHeBiiea cdich A% rCabBnDil® fram \ip seoomy tameo B0 in a

cgﬁg{ug {@2'20728 One preferred nmethod of producing
an epoxy ar dener conprises mixing, within a separate

L ankypth a@ilicRkAX Y HRUASALES & Fing VBLEHIHE dARY relh mixture

with one or nore additives froma second tan
iscenmbined wijh drgy epexehargeser midurgdHding the carebined @éoxy resin

n-fn[tl‘ti’r@r éffhggﬁao‘igotﬁqcﬁ%us H@& gﬁ Ifé%gfﬁgg ?ﬁiﬁ‘%&s Combination is
appliedCe S marmeavssaell cﬁ’m‘era@lycfbecﬁpom pahmixing i$ armagretically
pbiaﬂibci Hﬁ)ﬁt&* ¢ u'#ﬂ{e‘?n?tﬁfgg ftﬁ{, rérpto% d{a%#r%?%ixﬁh‘é ak em'fag;netically

nagne %o Crea el ectro-
pﬁluatedi Tmenequsparait ef thdg mvbntm ttha knis@ra0é ﬂpmseiadzed epoxy

réps %@%@8?@@8@@5]9{ 5 i, tgcgﬁb E&?w’itﬂtﬂ?e é@ﬁ(g'ﬂa%&éne?%‘bn} drums 38

withiaraarsia tizsaks psay ﬁysterfnl ad am@ovm m the tarta?gbe dombmeafimxture of
tr ans ort

ek e otk Ecas e gy DR e TR fan i quied droferably
whhihers by ¥@ism 60 compnsmg a heating coil, by heating to at least 150°F.
in another preferred method for producing an epoxy composition, the
method comprises mixing an epoxy resin, a ceramic materiai, an amorphous
fumed silica such as Cab-O-Sil®, and a silicone in a mixing tank 22 using a
centrifugal mixer, fransferring the resulfing mixture to a second tank, mixing the
epoxy resin mixtu‘re with fetrite iron particulate within the second tank and
continuing to mix with a centrifugal mixture. Simultaneously, an electro-magnetic
coil is activated within the second tank 24 so that the ferrite iron particulate is
magnetized to create a polarized, electro-magnetic field within the mixture. In
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an epoxy hardener froma first tank 30 is mxed wth
a ceramc material and anorphous funmed silica such
as Cab-OSil(r) froma second tank 50 in a

weRbgidkdgal m xer 32. Upon application to a {4yidsRures
of a marine vessel, the epoxy resin mxture 51s

conbi ned wth the epoxy hardener m xture, mxing the
conmbi ned epoxy resin mxture and the epoxy hardener
m xture and the resulting m xed conbination is

tha ehibdinkénta aﬁaépcﬂ@ nesientr isPhitsy alithyatdeampoXiaterial and

AR (RHA forDet Siic foR B Labr B Ie Rt S 38, T epoxy

re¥RO ABkRARhY eppR) Makde@r nh:ﬁtu%@r@%ﬂﬁéd s@fsebbﬂa% drums until
|nvent| on, the m xture of gg rggol ari zed epoxy

rqagyifar ApRlicatien ppivne GHReS YRSl WPPR atn@acaﬁon the

n@@ﬁéﬁtah@be@ﬁgéd Eb@ﬁ* r@rswfﬁsxﬁﬁe :é/\té!ﬁbiﬁeém@tﬁHHé Ieésﬂ/ hardener
spray system 60 as known in the art. The conbi ned

RSB AN s timoeqiﬂy(pemﬁwwwfm @suiing rged pembination to
thRASHRRET oMb Xhifife G8SscRe IRUSRA aspdc! ﬁlfea!%!nx of\Mh*ehé;Sb@ resin

spray system 60 conprising a heating coll, by heat
mixurgito thenepoxyserdenas midurEHe 2 br ef erred net hod f or

produci ng an epoxy conposition, the 25 method

conpPne eEfaired method BIsGRY CormBiises the lemel euringttheicambined

B HERhANRHTe aht BpthaPharsEorSyila By HRanAY Dol popiRRflon to
a e, surfages fTberapeyy remin mbdulet ami;thm Shody datdenar suxtoredcan

bé @&%b:n@hxﬂnﬂépa@ﬁed SROANAERIY s Bhikl Uigett Lh ferrite

Fron-particu secon “and

Eglgm fling to mx with a centrifugal mxture.

neously, an electro-nmagnetic 30 coil is
Ta8Titvated within the second tank 24 so that the

ol <01 7 SRR A0 B Bt of BT, SR S E o e e
fdbricat&n\id sARRS£AREE With Iﬂ@l’éﬂzﬂﬁ@@ﬂﬁﬁ:@@iﬁﬁﬁ Bvastilxied to a piling in the

SR e et O PB4 Rl et 3, 45 aleradl f2 o

1L4etOThis( lopativnt Was chobdn kg iviskan a8ea whllekndpexior subfiefged

ol st B A Dy U, B B B s on 21
Detérhbse2a03 r%v@@létiﬂﬁ: Nafae grovdnun Beiaieat RS FéhiGaly 2004
AUBAGHY MIPHHOG HB® Ry TRal R (BIoVRRE e aPReafed iy be an
aggpntglﬁﬁ gﬁ%‘tg@?&@ﬁﬁd[ﬁﬁ Photinde of ige pRtlahtMe dlidde of bamacle
growth was present. Color photographs were taken of the plate during this
inspection.

The foregoing embodiments of the invention, and variations in the
amounts, size, shape, matetials and other details will become apparent to those
skilled in the art. i is infended that all such variations and modifications which

fall within the scope or spirit of the appended claims be embraced thereby.
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the surface of a marine vessel. In one aspect, the
rati o of the epoxy resin mxture to the epoxy

hardener mi xture is 2:1. One preferred nmethod further
wePl/i288¢ the step of curing the combined %QH%&Q&%mnnm
resin mxture and epoxy hardener m xture by heatl

before application to a marine surface. The epoxy
resin m xture and the epoxy hardener m xture can be
conmbi ned, m xed, cured and applied by a spray system
ODMMBEE TEST 1 15 On 4 Decenber 2003, a plate of
carbon steel, such as used in the fabrication of

1shh@§gxp@@ﬁ§@g.ﬁuﬁ&bnﬁm;@oxy conmposition was fixed to
|I|§%E‘| n.the Bear Cut area of north Biscayne Bay

FI or?d tmgf%%p@war@%p%ﬁw elsping 2a ¢ geranuc ffééf@“al an
This Iocadm&ahw@ssflﬁﬁ&ﬁ%mcasaléincbﬁeaﬁncafrsﬁl éﬁwi;& [4BOWM2 iron
for submerg jects to beconme encruste L11

bar nacl eé)artma‘rﬁ S1agnREFRSLI0I BRAIB R Refariepd, dpciprmpgnetic field;

DecegligeomPibilgeAbSAbRM g RiH AR ﬁﬁpmmenth%%o%batn%mre
On 6 February 2004 di vers agai n i nspected the

this ti mcomsehgan srpxithardegpear ed to be an aI gal

type growt h surrounding, but not on the plate, and no
evi dence of barnacle growth was present. Color

2phie sppapempesiiontadkigim dwhareingheeroguesin duntiromprises a
cbﬁ?@ﬁﬁ{ein?.n' 25 The foregoi ng enbodi nents of the
Invefition, and variations in the anounts, size,

shape, materials and other details wll becorre

apparent to those skilled in the art. i's intended

at f\ﬁ &b{y N HRR A LIRRS P FRAL Pb@ﬁ%%%oﬂ@;rggs

hi'n“the scope or spirit o
e@lchiomhyﬁan disbhareld t her eby 7 WD 2005/ 123271
PCT/ US2005/ 020728 CLAIMS: 1. An epoxy conposition
conprising: a first mxture conprising an epoxy
resin, a ceramc material, an 5 anorphous funed
45The epoxyommosiionof clair tiwhareipdhe Ireu partioylateheomprises ferrite
"Qﬁggwggﬂate magneti zed to create a polari zed,
el ectro-magnetic field,;

5. An epoxy composition for marine applications comprising:

a first mixture comprising an epoxy resin, a ceramic material, an
amorphous fumed silica, a silicone, and iron particulate, the iron
particulate magnetized to create a polarized, electro-magnetic fieid,

the first mixture in combination with a second mixture, the second mixture

comprising an epoxy hardener, a ceramic material and an amorphous

fumed silica.

6. The epoxy composition of claim 5 wherein the epoxy resin comprises from
about 55% to about 65% by weight of the first mixture, the ceramic material in the
first mixiure comprises from about 15% fo about 25% by weight of the first
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a second m xture for conbining wth the first
m xture, the second m xture conprising an epoxy
hardener. 10 2. The epoxy conposition of claiml

wohessahir7i he epoxy resin further conprises apcg@t@dosnzors
pi gment. 3. The epoxy conposition of claim1 wherein

t he epoxy resin conprises epichlorohydrin bisphenol.
15 4. The epoxy conposition of claiml wherein the
iron particulate conprises ferrite iron powder. 5.
nMurepthmsﬂmon@ oel'ﬂp'rletEB from: abai 102 &pgivdut 20BOPBweight of the

REEPS A ool e pica s o P R e EES Sbout
104l 20% by WEfght:@nﬁe firehiktu@ thedirdr sarticliste doffprisé®ftom

2B i . SHaih T2 B e Bitio (B Brf Mbawenk 07 aiarent comprising

fr6@EDo0E] % Q8 apbii BB W@Wl ofthel s Emixtude afi @@deﬂyﬂawe%er
conprl s ng an a ceranic materi al and

SIPRRS TIOR Ao 0P IR Dy WEeio g feaaapnd miture, The

c&ﬁﬁ‘iﬂ?f%iénﬁﬂn%e @é@drm RixIhe b&hﬁnééﬁr&;@ %?SMutr 295% abo t35%
nprises from about 55%to about I ght %

bY welght pidhe spqanst @erﬁeameihénareowap@ ft&me sfh@sh@ the peennd

WoRpieSPEbRRSI 58 by e
PP ab Rt B BBt/ B ectha vty
PCT/ US2005/ 020728 m xture, the SI | i cone conprises
from about 10%to about 20% by weight of the first

7 AKX cotiR sRIBRI RRRHRInGuUMed silica in the first
m xtur)g conpri ses aboutb 10% to 20% by wei ght of the

first fifd xhithBe ddMorisiaR Hokf%ﬁheaﬁ QP Eﬁﬁ%ufafé’nihe iron

about 2% to about 8% by wel first mxt
a cdiaglicuiaig rmmneiaﬁértpsqrﬂaje@ pplgfizeth rlectio-magpetitfield and

5% o] HT
har gsﬁr?\gg g@%rﬁp%?&s@gefr%lrén&g out 4%‘%??%) t(]Eout %g/b fhe group
wei gionsigiing 1o asesyemic makarial aan amerphoos dwined redltcar aedillcone

in ta{bﬁig}ﬁgwgmﬁwre conprises from about 25%to

abo wel ght of the second mi xture, and the

anor phou§ sfelégﬁ@l n‘ﬁktmecf?:r E&nf) hﬁg%ﬁﬂ‘ﬂﬂg first mixture, the second
inixture comprising an epoxy hardener, an iron particulate, the iron
particulate magnetized to create a polarized, electro-magnetic field and
one or more additives selected from a group of additives, the group
consisiing of a ceramic material, an amorphous fumed silica, a sificone,
anhd a color pigment.

8. The epoxy composition of claim 7 wherein the epoxy resin comprises from
about 55% to about 65% by weight of the composition.

9. The epoxy composition of claim 7 wherein the epoxy resin comprises
epichlorohydrin bisphenol.

10
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m xture conprises about 15%to 25% by wei ght of the
second m xture 10 7. An epoxy conposition conpri sing:
a first mxture conprising an epoxy resin, an iron
wpabdsiigsshate, the iron particul ate nmagneti zegd 2005020728
create a polarized, electro-magnetic field and one

or nore additives selected froma group of additives,
the group 15 consisting of a ceramic material, an

anmor phous funed silica, a silicone, and a color

181 Yheeepoxyosumsition il gtaim & whareio dndiroi partisiiate t liemprises
féd.‘i{esi]:onﬁtiﬁ e, the second m xture conprising an

epoxy hardener, an iron particulate, the iron

particul ate magneti zed to create a pol ari zed,

el ectro-magnetic field and 20 one or nore additives

f . it ] .

R R PR M Clath T (5 ratblA o8 P roigg gyt
sgeendonixige &8 2ilcone, and a col or pignent. 8. The

epoxy conposition of claim7 wherein the epoxy resin
conprises from 25 about 55%to about 65% by wei ght

of _the conposition. 9. The epoxy conposition of claim
12. Tirrepraxy coRwospionf claim i vdenpin ithaeeombipiiitr oftbé fickt imixture
bi s . : 0 0,
The. hng EoRAaE o ey afRg e ARG syt rom
par t healiratke eompinatiersto dtdeast 18097 on powder. 11. The
epoxy conposition of claim7 wherein the ratio of the
first mxture to the 5 second m xture is 2:1. 12.

The epoxy conposition of claim?7 wherein the
18 ohhs ey semprositing of cleim 7 wherein éhe fistimbiwre seopmdes epoxy
i ' ' [ cur.k.na resulting
S et ot e SRR e e A lither B¢ i
padiculaise thepionypartiowalei magnetisdd ©l @eae? pdiariaid) eldero-

nfdghsfic fdixt ure conprises epoxy

14. The epoxy composition of claim 13 wherein the epoxy resin further comprises
a color pigment. '

15. The epoxy compaesition of claim 7 wherein the second mixture comprises an
epoxy hardener, a ceramic material, and an amorphous fumed silica.

16. The epoxy composition of claim 15 wherein the second mixture further
comprises a silicone, and iron particulate, the iron particulate magnetized
to create a polarized, electro-magnetic field.

17. A method for preducing an epoxy composition comprising:

11
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resin, a ceramc material, an anorphous funed silica,
a silicone, and iron particulate, the iron
particul ate magneti zed to create a pol ari zed,
wol8&er7 magnetic field. 15 14. The epoxy Ccom@shidsRirs
of claim 13 wherein the epoxy resin further conprises
a color pignent. 15. The epoxy conposition of claim?7
wherein the second mi xture conprises an 20 epoxy
hardener, a ceramc material, and an anorphous funed
asinhiking.an dpixy Thsin e oxnando madsiat, anambrpbloas furaéd silica, and a
V\,hqr ein the second m xture further conprises a
sitC@0%e, and iron particulate, the iron particul ate
bre@gidiig igmctarticulate ¢atie mixpobari zed, el ectro-magnetic

field.. 25 17. A hod faor .pr [ n X _

Co GRELING P RSSO SO DG DTS ARG from step (0 so
P@H4i ke G0k /At i@mafhafized 10RIeRO¥YpII@Sel, eBctro-magnetic
ceramc material, an anmorphous funed silica, and a
siflei%‘ﬁﬁég%lﬁ ME§YPng iron particulate to the nixture;

dC-mikink ianAdddrg haRiedlef O EtammOmetcrial £l &n Wnbidhdut Rened silica

mxture resulting fromstep (b) so 5 that the iron

ihaperaaledpeki s magnetized to create a polari zed,

el ectro-magnetic field wthin the mxture; d. mxing

an _epoxy hardener, a ceramic nmaterial and an ) i

18nomshoteihedirgfd clgimi ¢4 whereln dapARMX¥ fasi. cargmig material,
fos ai o ] ; E i ..

oIS ol o Mool s (G Bk P8 it mbing tank

agil [thaypaddert isaascerd mixiag dankedhe secenti mddindhiank mgmpdisleg a

. cﬁ{dg P{?g tgﬂﬁl ?gen%é)? g?ﬁigﬁlg{éq éﬂ% %@Jbgdttmfuﬂhgrec?ﬁ@%{i}%oweans

an or pignment and
fpaolarizingdhe jrot particgiatand t ank further conprising means

. for polarizing the iron particulate. 15

19. The method of claim 17 wherein the polarized epoxy resin mixiure resulting
from step (a) through step {(c) is combined with the epoxy hardener mixture of
step (d) and appiied fo a marine vessel.

20. The method of claim 17 wherein the mixture of the polarized epoxy resin
mixture resdlting from step (a) through step (c) is combined with the epoxy
hardener mixture of step (d} within a polarized spray system.

21. The method of claim 17 wherein the combined mixiure of the polarized epoxy
resin mixture resulting from step (a) through step (¢) and the epoxy hardener
mixture of step (d) is cured by heating to at least 150°F.

22. A method for producing an epoxy compasition comprising:

12
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19. The nmethod of claim 17 wherein the polarized
epoxy resin mxture resulting fromstep (a) through
step (c) is conbined with the epoxy hardener m xture

wBhoosabep (d) and applied to a nmarine vessel pe2Qisdfisiozems

The nethod of claim 17 wherein the m xture of the

pol ari zed epoxy resin mxture resulting fromstep

(a) through step (c) is conbined with the epoxy

har dener mi xture of step (d) within a polarized spray

syﬁ% £m dZﬂlxmﬁhfn ﬁpbkyoﬁesnf, a:ba:?ami%?namw,ehm 533'd§t€rpl_10us fumed
conbi ne xt ur e. polarized epox resin

i xtur o RGA S SiipaTk BRS Gfk BR Gt Fdhnd

th het!epox%trdmaisamrgemte n‘i’bsctct)ﬁlr:@ r?unﬁg $tbﬁ’{3%tégXa)l t8 aowc@dd Ak,
eatin o at | eas 0

an_ eboxy na'aswg&%? mIHerc%&n é’)e@h Rp P Aris e BitRw5e Fecond
PCT/ US20Q54 028 déhtingingth mmmara @mif:ygan Afiktlre; @

ceramc material, an anorg ous fumed sjlica, and a

si | i ®one SRUlANERHSY achyAEng & RIEArodBRYTtic gl Withindap second

b. transfiggy #é‘&att IH% m%bmaﬁm@sy Hdgﬂgt;ieHQH‘c%a% a(;fb)lanzed
to a second tank; C. mXxing the mxture of step (a)

With i ro@ieﬁféﬁorméﬁ‘l‘%tcé"ew Wﬁ?iﬁfh%@'%@ond 5 tank and
contd Nui gy oMl hd &t o bGRlic ThatkHEICand! amarphous

si mu taneousﬁy actlvatl ng an el ectro-magnetic col

wi t hi n t Hemedsdind withinrkthy'd tamkat the iron particul ate
i's magnetized to create a polarized,

el ectro- magnetlcfleld within the mxture; e. mxing

BhIR" t
2§ TR hodTERAR 22 s Ao 18 0 ﬁﬁbfﬁ"ﬁlﬁﬂ%@ﬂ“ﬁ
cohbiping tive rEadneticallyrooloirpt eppxygresinenistuse with theippoxy
L. |

ERRLGFARE: G e oo Er BRI A Flont R AELEBE
haidehagmidies codizppbihgdbe xgs uligl mixed xombmation id s enagipexy
1%'%ar dener m xture and applying the resulting m xed

ination to a marine vessel. 24. The nmethod of

claim22 wherein the ratio of the epoxy resin m xture
to the epoxy hardener mxture is 2:1.

24, The method of claim 22 wherein the ratio of the epoxy resin mixture to the
epoxy hardener mixture is 2:1.

25. The method of claim 22 further comprising the step of curing the combined
epoxy resin mixture and epoxy hardener mixiure by heating.

268. A method for producing an epoxy composition for marine applications

comprising:

a. mixing an epoxy resin, an iron particulate, and one or more
additives selected from a group of additives, the group consisting of
a ceramic material, an amorphous fumed silica, a silicone, and a

color pigment;

13
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20 25. The nmethod of claim22 further conprising the

step of curing the conbined epoxy resin m xture and

epoxy hardener m xture by heating. 26. A nmethod for
wRiBE4#GEHY an epoxy conposition for marine  perggaeesnzo7s

applications 25 conprising: a. mxing an epoxy

resin, an iron particulate, and one or nore

addi tives sel ected from a group of additives, the

group consisting of a ceramc material, an anorphous

fumesl si Inigiag the Fibttireaistepaialiwith aceinaifugsl gietote; 13 WO

2005/ 123271 PCT/ US2005/ 020728 b. m xing the m xture

of sé.ep (s&ﬁuﬂdrtebuaycaaﬂwainﬁglgah elextromgagretic coil wﬁhm the

si nmul t aneou c tin ectro- L C coi

o i ot e of e B 87 4R G R BRRIBRL S rnetized 1o
parti cul areat % porgnet| sleshd-magheRafisd withial th hbadre;

el ectro-magnetic field within the m xture; 5 d.

W thin a vagfraeatepdraiekiank] XhiRiggaan epoxy Hamah%ﬁefndaad iron
an iron &P?@tl ul at e etized to cr

pol ari ze £ FAARH OCrPRIg poW’??ff @,l?é;trgrmﬂ@}eélc field

addi ti vesyigeb®s bethotd andiaval ostgciell faedi atgra@;ﬁ of bélkﬂtwes the
group consisting.of a_cerami c materjal, an anorphous

fumed si 197@%P CO%'%H“BloéérF@ra'Hﬁ’d“%te%Il 8P F1ogpRas; fumeg siiica,

10 e, upqisifdapkl sad h@ﬁ!orﬁ@ﬂ%‘n?'é?ﬂ the epoxy resin
mxture with the epoxy ardener nixture, nixing the

conbi ned Lﬁ)@ﬁ@bpr@&bﬂ SBnibiHing tﬁé‘ @pb)ﬂﬁresﬁxprﬁmur@ HiHAAE epoxy
m xture and applying the resulting m xed conbination

to a mar ihpedenes gdxiuie mixing thengomRIPeR aPoXY repiniMhikpee and the
wher ei n tsg;%xgpﬂébﬁeh%' d)mt")ét Wil T SsuRlibd Nehd rl%ghlﬁﬁ?p mixed

(a) thro he epoxy hardener m xtu
of step (agyntmaéloadwﬁum@"me vegsRled and applied by a
spray system 14

27. The method of claim 26 wherein the epoxy resin mixture resulting from step
(a) through siep (d) and the epoxy hardener mixture of step (e) are combined,
mixed and applied by a spray system.
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