10

15

20

2%

30

TI TLE OF THE | NVENTI ON Met hod of Produci ng An Epoxy
Conposition FIELD OF THE | NVENTI ON The present
WO pwsnei2on i s directed to an epoxy conpositi onPEDIUS2005/020728
mari ne applications and the nethod for producing the
e C ition. Particularly, an epoxy conposition
HM@E@Mi zed iron. BACKGROUND OF THE

| NVEREthe oPRidduchROAR ERBky C8Rbb&g, f or nmarine vessel s
and structures such as boat ‘and ship bottons, decks,

hul Il s and off shore rigs are subjected to the
FlEhnosiWEN\iaqunf salt water and marine |ife, coral-
and _bar nac ﬁ rrgl ghen i mersed in sea water.,
Becau§eP&Fen g"’ﬁ@ﬂ%ﬁ‘ ity dirgpted iosan reroyy GurResitiomdor marine
amcattwswwsmbanmu@u fbe;:&smafngdh@@ﬁokyeeambsﬁoﬁf ARy,

frequent .costin of time and noney as the
an e I@"#E'“BUIGPQWQ%{TP %’?’ag'%?t\??egcf'or refurbi shing. Le

Ruyet et al., US Patent No. 4,086,098, disclose a

Lt C rising cel lul ar aggregate

BAC g Bor ”m%@ e or hardened binder in

whi Flairt redagbergedtings dosimatise abssuid bnd strugtres sb@lﬁdﬁ boat

u Pat 686. 252,

and S Blordh. dacsn PR ind B sharh i< wibiSSREEs ik porosive
efientsefi salt veateroagdremanined ik edramcam_eloblarndclepefosgemmpmd«rhen
. r | i
8 LA § 005 S s of s Ul e
vegspie owst BE@@P@Q@H%W&Wﬂ mgccmtenb frequemtwg cm‘smgme logs of

n?H‘PrLoOMSH?y 84 PR sdisrL gﬁueﬁf‘%ﬂ%tf séx‘?/ﬁ%tfopge?uﬂ@ﬁ
wWith at least one I norganic bi nder erg, |

Pat baRupet etal.1 US Batent Ner40886,098 sligsinsgt @ domposition of matter
coﬁﬁﬁ&iﬁg Wehdtat Qgglfegeﬁr‘&*afrﬁpﬁéd ﬂ'asﬁér‘aéﬁébl@ &%érgéﬁl&{ pinder in

itlion and reventing corrosi
b augragatenernsids ebeallvat Qlﬁsﬁéea%l ities of

dur pligei dtval 208 RREATRS. 4, aaslhsi | AeIdd Q%ryée%@ 18P pfeparing a
(':é)atl ng over existing. buil ? materi al' s . )
building and/or construction material, a po ymer modified aqueous dispersion,
and its use thereof for the preparation of building materials. The process
comprises admixing a stable aqueous dispersion containing a non-curing mixture

of amorphous silicon dioxide and at least one polymer, with at least one inorganic

binder.
Ginsberg, in US Patent No. 6,110,996, hereby incorporated as if

reproduced in its entirety, discloses a building composition and method of
preventing corrosion, the composition having ceramic-like qualities of durability
and thermal insulation to be used as a coating over existing building materials

using an epoxy composition.

SUMMARY OF THE INVENTION

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

SUBSTITUTE SHEET (RULE 26)
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usi ng an epoxy conposition. SUMVARY OF THE | NVENTI ON A
primary object of the present invention is to provide
wa@2@sipi2gi tion and method of producing the |i ghCTEBZS/020728
hi gh strength conposition far s in the coating of
mari ne vessels and structures, ships, smaller boats,
and oil rigs forexanple, that are subjected to
corrosi on and barnacl e buil d-up when inmersed in sea
exavapley, thiatrare subidotetl ¢ coirosion landi saraatlerhuildrupisheotimsersed
t he present inv on to provide a |ightweight, high
in 293 WA foTedBRYO 8%1&9‘8?1 ti on whi ch produces an

el egtig g-fiRAGEObECT bethd presémdnvéntioneotprolide uplightweight, high
marlﬁr%e life ontJoCtI he suérfzce of theet\?fgsell elamgﬁ ='g 9

strangtthmm)chonwsdmrqwéwémmylum anielegro- Fﬁ?@ﬁéw %@lﬂ’ fooreduce
th{)hﬁg&ﬁé & HQ{lﬁé 'nﬁf% ﬁ&gﬁaé@gﬂﬁ{é Gedddt! drhd BSikule of two

nposItion its the physical properties
unigfuecepaxys naterids strmgoetlze:w talproduce anpblarizéd, f@lgpﬁrergnagnetlc

fiokreeRiaan & e HPSLeR N oENPID i BB brbRefiRe & Goprosion-
reélﬁﬁnéé”dfﬁrélﬁllﬂyghﬁd@éﬂtl ﬁ)@hh@(\frér’ﬁaiarm ammgo@x)xzyhefreapMed to
cerami c materials and an iron particulate that is

marﬁ@rﬁm’@@ﬁétl zed, produces the ceramc-like qualities
of %Eeﬁ%gm ,méﬁf‘&????ﬂé@ ay géu‘tym Hat §ﬁ|FHri§FP1fg' F&Il&é’l’ion that

mari ne surtaces 11 ng sea
coaiing epoxy cdsin withpressmic matartalﬁ awch aoorq@rpawsulatef thlagts then

RS RO OR UG B o s STE B Perdebs: afiy
wa‘{éllp'r&ﬁfﬂ@ foPRfAre durRRedaktisllhsidpellingesdd k8. One embodiment
particul’ate magneti zed to create a polarjzed, electro.

of g rieeNs jnvPATIOTHROMRIiERR AVISE SHNSES (1AYHIGa PESPOXY resin, a
cefémﬁ%gt%?’?fiaﬁea‘\rﬁﬂghghé? d%fﬂc?%u&l‘?gg'db%do‘l!‘ﬂ@ 4 Biflcone, and

seco m xture preferabl
ancieorppasicolgtethe pmmpamntdeteemagmetlzed do eieaiei &n'ema rizetheelectro-

medt e Do iyenies RSRBRDETaResR R iture to be

coPASIREE RAth. thENfirst MARtAa! 'théllsbaénbl CRiRtue® Mrefesably esomprising an
iron in the formof a povvder
epoxy hardener.

In one embodiment, the epoxy resin further comprises a color pigment. A
preferred epoxy resin can comprise epichlorohydrin bisphenol.  The iron
particulate can comprise ferrite iron in the form of a powder.

An alternative 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 particulate magnetized to create a
polarized, electro-magnetic field, the first mixture 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% to 65% by weight of the composition as a whole.
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An alternative epoxy conposition for marine

applications conprises a first mxture conprising an
wepwig2Resi n, a ceram c nmaterial, an anor phousP¢T/IE05/020728

silica, a silicone, and iron particulate, the iron

particul ate magneti zed to create a pol ari zed,

el ectro-magnetic field, the first mxture in

conmbi nation with a second m xture, the second m xture

conpr bae ngefetregipmeyhduh falepreduciag car apoxy nanmposmbnaad epoxy

an anor phous, funmed si.l th t
re S EnTBH, Wi oRiRIe dERTeTiEh ot | BSOS, GBGL SHE9, agd 2
siliesfe. bylrcyw'pahtcuﬁtet Q@cwganeﬁriténwh &S added 96 Ghé e and an
preferred method fo produ0|ng an epoxy conpositio

eleawoepagyetrcegolh i5 gctmamawm imthe puxire resviing ﬁ%lthatafﬁ'e ferrite
lroggﬁl{rlﬁj i W%ﬂm%i’z@b ‘i? é:rr(%ﬁg aaP<r§Ig r{ic?d; rbg Jt%ﬂ{égn?hc field within
thermitturee Iﬁmj saparateetankoarmgnxy hardeger cas baahixedtveth a ceramlc
e m xt r t that t f t
mafaiah €] ZneAnSInfogRETASRIeR: o oe RefTest Tathso. 8 bpoxy
re§th e6drafidREAGTAI CambiiHbugiflifed diltd, Bhd tsilicBne lafe amxed in a first
separate tank, an epoxy hardener can be m xed wit

migiagaank ans tenapddadiiam seronghimidng {ankd the 1seeand |fﬁlxg1|9etank
cog'frPg rgdcé]gﬁr@yneﬁtrgrfHgﬁﬁrcfsrﬁobﬂlcuﬁé A sE8 Jﬁi 'tégk further

I pifous f'cone are m
cof'ripnstngmmang fonpklagizihgt theniren padidudate. sitrederably, thegolarized

the second [ t.ank | .
ensRyesih TR Rocombiveldrit i GRS HakOtk ol Biang applied to
a indfih8 §Bs§MMHeSinehdTBRING Joddrizeel @¥dx¥i regintiktureafith the epoxy

particul ate. Preferably, the Eol arized epoxy resin

hangdsaalr @ixtdrec 6aBi b@opemrmedhw't o Ry PRGFIERM IPTRY XQY§IM.  The
ﬂ'ﬂﬁn@oopr{l G bR ggifahﬂ?d LBERf Fesid h'?ﬁx W& laRg RE ég?ﬁg hardener

arlze epoxy 'n m X ure W t e epoxy ner
mwduxe wap beEacured hﬁyelnéaimgeto a/tnleastrﬂ 5 pdieforezanplypg 49 the marine
Séstem The conbined m xture of the polarized epoxy
€in nmixture and the epoxy hardener nixture can be

ﬁwmgéeast 1500F before applying to
DESCRI PTI ON OF FI GURE The
THe BiguR % Schephicaifitle ﬁfetﬁ&ﬁoﬂmbfmés@ft invetiBhesent

I nvention. DETAI LED DESCRI PTI ON

DETAILED DESCRIPTION
The present invention is direcied to a composition and method of

producing the lightweight, high strength composition for use in the coating of
marine vessels and structures, ships, smaller boats, and oil rigs for example, 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 mixture of two unique epoxy materials, 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.
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The present invention is directed to a conposition and

nmet hod of producing the |ightweight, high strength
w@osasi2ri on for use in the coating of marine REFES1085/020728

and structures, ships, smaller boats, and oil rigs for

exanpl e, that are subjected to corrosion and barnacle

bui I d-up when imersed in sea water for a period of

time. The Iightweight, high strength epoxy conposition

pr oRtefEng o ehe dtigrenaanepoxy fasir, doreferallguio diquitk form, 20, is

selesieh @2nio, PR TN G i 0F /gy MALRTAN. dprgferably dry

m%@%ﬂ?ﬁbzﬂﬁnéma@ BPeaan® P Pbericr 220and IRA info ROAMErR2. The
e results inh a conposition that exhibits t

he
dr;pmaf.teemee\as A peradleciedirass ey gRUBrOfr @8 OF ARTE, addltlves selected

fro u:%&@h&ho?néjdm fl{ﬂgl AL o ri%g{cng.R aftitd materlal an

en applie farimne s errlng

arﬁdiﬁhcﬁjsgﬂ:med asilicapsuch assCak- QaSet@eaa&siligorim d |cqlmrop|gment and
, . 1S sent

forig KoReeiouaS, P cambiiet Rixflienieed LAt & Boipgzng

pr&ié%@d kéﬂeﬁabﬁy fipedescdvl &tk bhedp itmdtothehfriexign Particlitate is
dry materla may be selected from aegéou of one or

magnesized tn me\aé% aguqlarizegd efactaragheligd giqolarggmepkemay
el GTR Setotd Bk S Urfig Hip Holdzingt roRBBE PP e preferred
ermicgliraent dhel e‘prexylream aomnpmsstemcihlatoélydﬂmd)umemlohea he ferrite
m Xt ur bgtted t ' .
ot @gpfannc%gn@rzs@aﬂﬁansm%ﬁvd%& FHF R SR e
ticul tized t | .
o o B3 Tobh il o PESIUERY ) WA Bl e RS e e
m&Ruré it she egf‘cﬁﬁ‘ldof éﬁbllc%‘ﬂloﬁ‘ Ubi A8 rhBAN®leEERZ| THe PEcROAE Smixture
In one pre erred enbodi nment, t he epoxy resin co

copypirises @ncﬁwwmr%ewm]oThe epexyt bardpner 89 6an be c%pmbmed with

ol of ol A lifbs 3R RS o o §RTRAGH Kt he group

compnéu@eal cfefdmld:l miatmlaelan amotphuutsg‘umazlhsm@esrﬂcth as Cab-0O-Sil®,
m Xt ur e a [

1. |
2 idand & i MgeBAtand To0 PaNawale; BBdial Pl NEl Aegnnted to

créfte aTﬁkﬁaﬁMBél&ﬁi’odﬁB?heﬁ@ﬂéléﬂ be combi ned with one or
more additives 50 sefected froma group of additives,

t he t
f o o SRMRAE LG MEH AR appRbaRRS RbAifises a

first mixture comprising an epoxy resin, a ceramic material, an amorphous fumed
silica such as Cab-O-Sil®, a silicone, and ferrite iron particulate, the ferrite iron
particulate magnetized to create a polarized, electro-magnetic field. The first
mixture is combined on site 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 mixture comprises from about
15% to about 25% by weight of the first mixture, the silicone comprises from
about 10% to about 20% by weight of the first mixiure, the amorphous fumed
silica 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 pol ari zed,
web@stien7magnetic field. Another preferred epoRET/US2005/020728

conposition for marine applications conprises a first

m xture conprising an epoxy resin, a ceramc material,

an anor phous funmed silica such as Cab-O-Sil(r), a

silicone, and ferrite iron particulate, the ferrite
mixtwe, e fercite oo parjoeliatez edmpdses dane akoph 23w ite eabout 8% by

wiRRE] BielPel Bhifiut, £ e Rigmah EcrmRih ffarp BbegRg ¥ 86 about
5% asondight st meﬁrsg lﬁﬂﬂf(ﬂuﬁe agd ane epoxy h??f"‘?ﬂ ?ﬁmamsee i @bout
nor p

a@Gho abapt BPfh BY wEiclr e sebon ymidui dup GeAia wterial in the

A I
A R B Ry
$i

mixtiere canch e amerehaus funred silica inrtbe seicend meixtsensompsises about

155 3&'5”3?5&:4%’1 WhiAgBrahe SRAARBLAL D0t "T00e t o
o orheter A %"&bﬁﬁﬁeﬁ'&ra brederthi Fftip b s frst migture to

thalidbnd Gfixtuve abait. TR0 doYnbIAtIMt ofothet firet Mixtatehid the second
the ferrite iron particulate conprises from abqut 2%

mixgirgpeben snpled e yipargie sHdags I‘SS? eHred gmbigatign.othe curing
re@?ﬂﬁﬁ'?ﬁogﬁﬂgaﬁr'}ﬁsm@céﬁlﬁ 269 3F tﬁ'e/%e FH iRy aﬁ@'tﬁ@tepoxy

rst xture a t he epox ardener conpri ses
hdrdenerabixtitre 40 % teashho0tF.60% by wei ght of the second
m xture, the ceramic material in the second m xture
conReferingf toarhtnab‘ogmeZert preeﬁém&ﬂ n&i%dayfommrqcﬂﬂcmg alnhepoxy
silica in

cQep TR DbnsEs B & 8 TS SambriSa il 2P SGureBy from tank

AVRD IWithOdiryt RfatsA b, M PHUER Mdle@I9t4Ecan! b&dafddta® from a
enbodl ment, a preferred ratio of the first mxture to

caramics Bedeiial raRtarmarpheus -famedsilicas @i aAiliconeof Irem darticulate,
sthféé fdFHite yér’gésap%fé&% f ﬁgma%dw% H{eedw“ﬁﬁté’rﬁmé '4%dar¥oP pdssed

ne sur s'ac conbil nation
thrcafgh\l a rfes@efrrcﬁhtmeanm(mg tahk 22cohhen etixerhwith theeep@;xy)xgsm The

resiiag bR 1< s dp R Gt AN QLB s {os ppfrEing process
by"BEMAENG Gin BleefftGhaghalidc &MOKihin the epoxy resin mixture so that the
ferrite iron particulate is magnetized to create a polarized, electro-magnetic field
within the mixture. The polarized epoxy resin mixture is then sent to a storage
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 tank 22, preferably a centrifugal mixing tank, and than added to a
second mixing tank 24, the second mixing tank 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 A 20, with dry
woradosneers 40. The dry materials 40 can be sel PCT/882005/020728

froma ceramc material, an anorphous funed 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 mixing tank 22 to be

i x édhenptelfierréxt megiboy of peaducirighan epsxy bandgnet gompeses mixing,

wili e seBaJS LAY 93¢ PhgPaK BriBiebl nicmalerads B Blipre or

mbr'éea@@iﬂ%s FOfl A Béednd earkos50 Wntélﬁﬁﬂgfmrmbférlaﬂs)rthe additives
particul ate is nmagnetized to create a polarized,

selcied framhagreun ef RAGEVES,FQMPHSIGA GAraMif wateria an amorphous
fuﬁl%ﬁaélllgaegusﬁo%y da%sbr%l@ x4 Lérllﬁ:o te\h€6] ﬁm%@t ?nd ferrite iron

storage tank and en poure into
particuiatpothte fesritei irers padicutede inmagretiped ¢@tcreate d polanizedheelectro-

GG a1y aleriscrtig: Bk 30 SRS RET0R e cter 52
alfd fddcinto @ niixer 3D Nerefdrabi aedninmgwlfmmét and >thé|§l rﬁ;%tkmto a
pr ef er abl guja centrifu tank, and t

¢ m Xin

staageqatt 34 1oL tlna lnwxstwgg%mmg@s CeS Sk iy, o7y then be

trér%? QQWEHeSé icatioR ks FHr E)dmtaﬁﬁe SBFfateE Alt&Matively,
cul at e, e second tan er conprises means

arf epomlhardemeng‘rqrhea fliestriank 30 tsnn]@m with| aitceramic material and

aripBEphE ARG hCapSish 1 CBRETl e Sty W 887 2

cantrifbgal raixeepar at e tank 32, an epoxy hardener from a
storage tank 30 with one or nore additives froma

secabrf afMication e6adutdee ¢fray mamihevieabdl, tHeep@ddidsiry Bfixture
selected froma group of additives co risi

n
is coprined with dhe BPoxy A1asdengs HBbEIre LmbdNG; hq éamgm«# SROXy resin
mix@te Qnd {h(eré ox? ﬁérhhﬁé’r”ﬁth@recé’ﬂd)fheofe%ﬁﬁ g AR df &rhbihStion is
I'ron par e ferrite iron parti Cul ate
apmlgd do iazmdring vessalt Prefqrablyrthe epoxye ream roxtoresgy ised ingagnetically
s, fromtank 50 are

Pl rec AR STy el 8Phid Nordenats EpREE° R magnetically

pdaiedel ai Yna £ iof upig! invéntin, anel nikefe f 1R pcﬂém‘ze@ epoxy
storagetankS far f||||ng|nto storage druns 38. The
reginumixturs, fross dewms 28 combinashwibh fheepy hatdener fromn druims 38

Iﬁﬁﬂ' d &&}éhﬁq f}ﬂr&?%ygfé'in BORISMMIN iR tHBEH§ heWonAsiRed mixture of

t ernat
the epoxy resin mixture and the epoxy hardener mixture can be cured, preferably

within a spray system 60 comprising 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 material, an amorphous
fumed silica such as Cab-O-Sil®, and a silicone in a mixing tank 22 using a
centrifugal mixer, transferring the resuiting mixture to a second tank, mixing the
epoxy resin mixture with ferrite 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 with a

ceram c material and anorphous funed silica such as
w@aws@Br1 (r) froma second tank 50 in a centrP€TIg8L005/020728

m xer 32. Upon application to a surface of a marine

vessel, the epoxy resin mxture is conbined with the

epoxy hardener m xture, m xing the conbi ned epoxy

resin m xture and the epoxy hardener m xture and the
thiseembbdnmntj nadepax;bihraadélmn issmamol with & oceranmie imaterial and

Pr ef bl '
aniGigioes e SR sehds e eu8 WhiTtalfi Fersr 3zndne epoxy
reSIROMIktirar S &Ipofty Xardenérsmvagirehie atdréd NR| ¥ Tpalzﬂd drufns until
one aspect of this invention, the mxture o

ready fafi %'CQWan%glwrﬁcﬁthr% Marie vrsseb Aponsapplication, the
oSS S Rl, WESRCR cdORRAiner

mxxtnm@|anddnIxedttlnmreuglﬁIytueéoremppyylmgmmresukmgrmixadd:cn’mination to

e e

mrstﬁ@ért@metépcezry Haeaémerl.ﬁmﬁe id p:1anot her preferred met hod
for producing an epoxy conposition, the nethod

CONAES Blefbiréd MtetRBd FRENSt doPSprisesahé %E%Tbﬁ cﬂﬁﬁgﬁhé\bomblned
an anor phous fumed silica such as Cab )
epoXy iregindnixtire, anthaneyy thartenss muixiung by heating |beirya|epplrcatron to
sterr t r
a [l sylfaPs TRk, BEr P 41 et ReennRige can
bqomhbload,am«em timed ariuieamﬂledmy a spriay apsteoont i nuing to
mx with a centrifugal mxture. Sinmultaneously, an
EXAMPLE- magnetic coil is activated within the second
nk 24 so that the ferrite iron particulate is
Bﬂetl zed to create a polarized, electro-magnetic
fr elcsh W tHddenid® 2004, Ué eplaierrbhro'art%me,f&erreahch 4% @REYYin the
hardener is mxed with a ceranmic material and
fabrieatiohmishipsiedated withetheapioxy sompiesitioBiwas fjxes tora piliag in the

Bl G BT S PR B PRl e it b e Bktharey 12 o
14 Miyrﬁsr loaptidri eaisi chosent as & isudi acea afellakmavwn fer submerged
vesse

pon application, the magneticall ol ari zed
ORJBRIS 0 1RESP RSP BT G0 WLk BAGTARAR. i T15t IRPeSHBRPY UETS on 21
&ﬁsr ch iveaR ARG rMArRIgidMh AdiheYplBRS 0tR @MFibridY 2004

resu t| ng m xed conbi natlon to
divers again mspected the plate, this time discovering what appeared to be an
algal type growth surrounding, but not on the plate, and no evidence of barnacle
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, materials and other details will become apparent to those
skilled in the art. It is intended 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
worRoosuer7is 2:1 . One preferred method furtherPCT/US2005/020728

conprises the step of curing the conbi ned epoxy resin

m xture and epoxy hardener m xture by heating before

application to a marine surface. The epoxy resin

m xture and the epoxy hardener m xture can be
CAlM®Sned, m xed, cured and applied by a spray system

EXAMPLE TEST 1 On 4 Decenber 2003, a plate of carbon
1. HAreepoxyssophpaesitiarsesmpnsingre f abrication of ships,

coated, with, h’lhe epoxy. conposition was fixed to a

pi | ithd TP THEIMBeSPMElEindr @8 SPORbr'EAINB; 8¢ S5iANIBafnaterial, an
Pl orida mdipABRd Hubbd MR STEGHS, drd tir%nmlg?rftiéﬁifate, the iron

This | ocation was chosen as it is an area nown
f or submpaglicylaipjrezgnetized ke cwate amolarzeddelactro-magnetic field;

pec et Buthizior BRRRThg Wi e RedR. fiel sppand mixure

On 6 Febrcoanprisiiyddn dpwey lsardgaem i nspected the plate,
this time discovering what appeared to be an al gal
type growth surrounding, but not on the plate, and no

2.SHASIG DmBRIRCOfIARPVAYES t 856R1 resfﬁoﬂuﬁther comprises a

phot ogr aphs were taken of the plate during this

quﬁfsm@@?ﬂgn. The foregoi ng enbodi nents of the
invention, and variations in the anmounts, size, shape,
materials and other details wll becone apparent to
those skilled in the art. It is intended that all such

3.Vide epaxyreenapasitrondeffdlaint 1 wheraintshepaxyl reaint ¢dompiises

S e.on.spirit of the appended cl ains be enbraced
emﬁ@?@@yﬁ@iﬁﬁﬁﬁ?“iﬁ An epoxy conposition conprising: a

first mxture conprising an epoxy resin, a ceram¢c

mat eri al, an anorphous funed silica, a silicone, and

4 T otga o S, PSRTAIRER Tren prEeate Comprises ferrte

iron powder.

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 field,

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 mixture comprises from about 15% to about 25% by weight of the first
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a second m xture for conbining with the first mxture,

the second m xture conprising an epoxy hardener. 2.
wab@sap2xy conposition of claim1 wherein the BEDK$2005/020728

resin further conprises a color pignent. 3. The epoxy

conposition of claim1l wherein the epoxy resin

conpri ses epichl orohydrin bisphenol. 4. The epoxy

conposition of claiml1l wherein the iron particul ate
mmnm@ rthe eflicbre cotrprises fropoaisart . 105 toAabet@0f6 by vighitaf dime

eapllcatlonsc a.first mxtu
fstShishie: B ABaidly PR o Bt FghEs barfbritas Sbout
1085%S @dmu@ wé@h@l ofthlel it m&ttﬁé' heqrs, parisulafePdbmprises from
parti cul ate, iron particulate magnetized to create

ab@upa%atp.mt Seér emectgh’m@mflrét mddyrg, aiaetorfigreentsorapiising
frdnf ap&ﬁ‘ibi Rah 'a‘BBuY\S%hoﬁwgfgggg%g‘f?ﬁt%&tu b I?—ﬁdstﬁ@ %@gxy hardener

fe conprising ardener, a cer
corrqdr:ses flonaabowrd Gt |abou1ls60%| oy vesighti afdhe Secd'mcémnone/ the

conposi ti.on. cla erein the ox resj 0
cesamipmateualindhe S5800d Btk CormuinEs IR P olE 2 h togbout 5%
bnyé@ht o thé eeBond RExtO RS, AMdeh&BdrRbipRAbus furh8e sflich 34 the second

ure conprises from bout 15% t o about 25% by

mixkirg §eMPrise$ @bpu# ‘sﬁ%tsthé eby wrighd of m,eoﬁfﬁém@drfﬁwtﬁés
fromabout 10%to about 20% by wei ght of the first
m xture, the anorphous funed silica in the first
m xture conprises about 10%to 20% by wei ght of the
7.fAnr epoxyicomyprasitiarheomprigingsar t i cul at e conpri ses from
about 2% to about 8% by weight of the first mxture, a

col @ fipst gnixtirecoomppiising carf epnxyahxesjn 8% ron glaoticulaieg liye iron

e S S e b B G ARG s o

second Bt thoiee adtififes &eddbiéd TRIGrd rou dfhﬁdélﬂﬁémdthe group
m xture conprises from about 25%to about 35% hy

wei gansisting 19 as sei@mic imatelnle anaamomh@uanfﬁﬂmoalbca udnsilicone,

sili nd m xture conprises about 15%to
25%8@9 dvvg?'%ﬂﬁlgo? g’he second m xture

a second mixture for combining with the first mixture, the second
mixture 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
consisting of a ceramic material, an amorphous fumed silica, a silicone,
and 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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7. An epoxy conposition conprising: a first mxture
conprising an epoxy resin, an iron particulate, the

W0 e@s/1pRrt i cul ate nagnetized to create a pol arP@BUS2005/020728
el ectro-magnetic field and one or nore additives
selected froma group of additives, the group
consisting of a ceramc material, an anorphous funed
silica, a silicone, and a col or plgnent a second

10d TheaueROXYcroMRAHIOTI ofclaim B whieeein ithes iromrpattioutgte t heomprises

fe?r%%ﬂbﬁﬂv@é#e conpri sing an epoxy hardener, an iron
particula ' ' i

e, the iron particul ate rmgnetlzed to create
a pol arized, electro-magnetic field and one or nore
additives selected froma group of additives t he

TR SRR T T T

sepadnirMPes2tion of claim7 wherein the epoxy resin
conprises from about 55%to about 65% by wei ght of the

conposition. 9. The epoxy conposition of claim?7
wherein the epoxy resin conprises epichlorohydrin

1Di cohtpdditiohhsr cﬂélﬁ?('ymﬁlgfﬁ?ﬁﬁié ESRbRGtiGh %'f me first mixture

wherein he iton particulate conprises ferrit
powdRsld the Becynd misioixg iscd aedi combinationg ke nulr‘mg/\twuﬁnng from

t he t he second m xture
i's é{e%ttlhﬁilgé %@"@6‘8§§° g%%ggﬁq gn of claim7 wherein
the conmbination of the first m xture and the second
m xture is a cured conbination, the curing resulting

14 RS BRI PRl e S sredits spor

reBinX b WekarGiRRalcsias aﬁﬂﬂﬁdrph@ﬁé fuméd SRERN SiliEBHE dndl irorn
anor phous funed silica, a silicone, and Iron

p%ﬂtl@f@um iEon pagiculagmmagnetizad tetaseategneelarizet iededireat e
ngrﬁ’é’clcE\‘TéI&.ed el ectro

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

15. The epoxy composition 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 producing an epoxy composition comprising:

11
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magnetic field. 14. The epoxy conposition of claim13
wherein the epoxy resin further conprises a color
werk@sapi271 15. The epoxy conposition of clai m 7P@iTesm05020728
the second m xture conprises an epoxy hardener, a
ceram c material, and an anorphous funed silica. 16.
The epoxy conposition of claim15 wherein the second
m xture further conprises a silicone, and iron
a.paiXing ahapoxytrasini amergraictmaigriat, @nnayaehore dumed ilisat end a
a_pol arized, electro-magnetic field. 17. A nethod for
pF' ﬁ‘mﬁ’ng an epoxy conposition conprising: 1la. mxing
b.aBd&RGwnresliculate teen@migurmt eri al, an anor phous furred
silica, and a silicone; ron partlcu}ate

.t Refivating @nesleetro-magnelie Pﬁ&wgﬂmethgéﬁwr%wfm& re@igtep (b) so
WA e HrBE U8 6 Fdlricifgd td erbatd %ppdlé’ﬁzeﬂo eidtio- hQSnetlc

iron particulate is magnetized to create a polarized,
efieldtwithimthpebitaref i el d within the mixture; d. mxing

o RREEN 5Tt SSEPINE AR AL s

m@@p@réﬁ tahler ei n the epoxy resin, ceramc material,
anor phous fumed silica, and silicone of step (a) are
mxed in a first mxing tank and than added to a

1@e¢ﬁ§dnmt%&%ﬁ 2Hm t1hemﬁ@$aﬁdtﬁa oSty t Ad¥fn,C BRI Prﬂaterlal

a co ment and the iron particul ate the second
amamphofig rfumed stlinap andisiligone o stap () ik nixed g atﬁrrét mixipg tank

t I C facl 7
e S 1o, 2, 5ol PRI R, 1 BrcBimpis fulc bifiageing =
cdldw lﬂy@bn’ééﬁ@ tNe:)ron activuHtecitiewecbnd Itemleinmbhysr bemﬂealeg means
m xture Q p@s_td(é%nd applied to a mari ne vessel .
fop golatigigg ?I’fBB IY'}Pm 17 wherein the mixture of the
pol ari zed epoxy resin
19. The method of claim 17 wherein the polarized epoxy resin mixture resulting

from step (a) through step (c¢) is combined with the epoxy hardener mixture of
step (d) and applied to a marine vessel.

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

22. A method for producing an epoxy composition comprising:

12
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m xture resulting fromstep (a) through step (c) is
conbi ned wth the epoxy hardener m xture of step (d)

waowdoksites2al pol ari zed spray system 2 1. The nethOTUS$005/020728

claim 17 wherein the conbined m xture of the polarized
epoxy resin mxture resulting fromstep (a) through

step (c) and the epoxy hardener m xture of step (d) is
cured by heating to at |east 1500F. 22. A nethod for

pr oduci ngniximgepn>8poXPIPSIN; i oeraudcmmaterialg -anlaeorphiotisniymed

ST Foa S, Bop B <RR TSR boinRia OTIf0GH GRS
centtf It f ugﬁ}nsmmﬁ? thebmmumfsantmg rm@m bt@pr(a)(twa eecond tank;
resu in om ste

t he Gri xt 'é'r“@f §t@§t"§f%)°f t{a?}"’& 'E?é‘rl?ﬁ@ﬁll"aieewkkh“{‘ Hﬁ% second
the SeCOlenIE ané céﬂfﬁuﬁ@@i  f wf\}lh ta%éﬁtﬁ?u&éltrhlxﬁ:re

centrlfuga m xt ur e; . t aneousl actlvatlng an
el eat.r o- ramuéamepusdyl actinating antelkiﬁt@emalaem@ml withinlibe second

po ar | zedatkpRIHRGhE toh AP 6 reoRefit ST hEoass g potarized

e. m xi nglestreepgyetiafield vithin thecmidures nateri al and
am) hous funed silica w é(ihlnathircltank._lais The
d ofMXINg gN2oPeX) hREYENEENBr FETAMYCt Matesiag Ansk | amorphous

upon appliat Diva WitHIRathir@ tdrfke megnetical ly pol ari zed
epoxy resin mxture wth the epoxy hardener m xture,

m xi ng the conbi ned epoxy resin mxture and the epoxy
har dener m xture and applying the resulting m xed
2% dittei methodroftalaien 2&furiher vempesing e stepeofrapddpplication,

clg.imz[é wher ei..n @hhe Irat of the. e o>t<a/ re m xture

oqi B o Bp 0gE Pl B afkae eimn S TR et fhe SabinG

harbefémniktiute, Mixihg e combined igpoxy rw@hﬁﬂucé afdithe@pdrye
conbi ned epoxy resin m xture and epoxy hardener

hafrigRer mixgyrer Rkt aRRIYing dhe resvitingghixed copThiRatian g amarine

véReKy conposition for marine applications

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 mixture by heating.

26. 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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conprising: a. mXxing an epoxy resin, an iron
particul ate, and one or nore additives selected froma

w@e@an2x2f1 addi ti ves, the group consisting of aPCERUSI08020728

mat eri al, an anorphous funed silica, a silicone, and a
color pignent; 13b. mxing the mxture of step (a)

wth a centrifugal m xture; c. sinultaneously

activating an electro-magnetic coil within the m xture

of $tep (aixingdhe haixturdref steprfa)puaith acentifegalsmintugerct i zed

to create a polarized, electro-magnetic field within

t he ari xt sireyltaheowslyhiactivatigp aamt elet:tmknagneticn@odn within the

epoxy hardene n_{ran cul ate net.i

creat e amglias i exied deb B! bRRihh dtart pARER s fhastged to
nore addickéate [FthAlde @ldctramag istRuiel® vitARdihkindikturet he
group consisting of a ceramc material, an anorphous
funmgd si Mithth 2 sBphiat®N8nk, aﬁ\%ﬂﬁg e @poRy HEBERer@BAd an iron
upon application, conbining the epoxy resin mxture

with the p@ﬁmwatﬁan@meénzemtmcma;e aPipfiged riectondiagagtic field
epoxy Te€ lﬁ] gﬁé(topﬁw?org%a{lt% ér%e@?fogr?geéroﬂg)gflﬁo%lt%g, the
appl yi ng e resulting ] 0 mari ne
vessel . @‘ouﬂ'bensmtirigoof wberﬂnacmmalérlahenanmmheuemmgd silica,
resin mxture resulti n from 8%81% (a) through step (d)

and the @p%ﬁﬁpnﬁ’aﬁagﬁ %B@UPB dstep (e) are

conmbi ned, m xed and applied b

14
e. 'upon application, combmlng ¥heaeps>g>€ya|ye3|sr¥ rsntlx?t.rjrr]e with the epoxy
hardener mixture, mixing the combined epoxy resin mixture and the
epoxy hardener mixture and applying the resulting mixed

combination to a marine vessel.

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