10

15

20

25

30

ORGANI C PONDER FI LLER USEFUL AS THE REPLACEMENT OF
M NERAL FILLER I N COMPOSI TES. The present invention is

w0 noosiososkd el d of gel coats, nore particul arly, POPEP2OAD11055
conpositions with an organicipowder filler materi al
and articles coated with such gel coats. Cel coated
conposite articles are commonly used in a wide variety

orEAfEdoRRef B 1l A AR RERL ARG’ OF Witmrar

FILL@%@W@M@@%HESQ , countertops and bat hroom fi xtures,
the conposite article preferably sinulates the

appbaruesset afiventivurial inntheefi¢ld| of gelcoass @oemnpeagicularly, gel coat
marbl e ar, other s er. met hods__ar own

compep G RE-aE A are G e A B ATl es oDl il S et coats

S, Bftedat&i site@ftidesSdradbmh R lyridedriala aide |v‘§h@ty of apphcatlons
conprises a discrete suspended plastic material and

Gel ecoms iprvodess improy ad pY catheriog mhmfapscnsmarpl awrface amﬁ@mn%ﬂ In some
thether Iastlc

sppifiplotondl < FRARE TG Bk U R¥manig ailp preferably

simulAe tHeNgpprERAte off Matupalt iaiterials Saclprae draleite, ana[i‘BIeh@dot(hfer stone. A
reparing a sinulated nmineral article which entails

numbgred angthefsaare kpeive ta produssthe simwated sope gRPSREAS Rt 1 i x
a”%s%%?éh%%ﬁ%ﬁ @&cﬁbéﬁ ngﬂg‘ﬁl héjal LARIEIBm EE@S a discrete
pl ast material 1's osed of a thernpset plasti

suspéfmidd pldstigniasdial anbiamnnmmmrslthﬁmo@tasac nchtiixarifiendadtic material and
havi ng thermpl astjc act erl i¢cs. US ent

the Bepplass TR rareow%lfbs&s t?o’é?mr?@d& ﬂi?é@f‘fi@aﬂl contains

ooy, T S XD A A SN

whicﬁmdibtprelaidrl)g qohemdlthgmqptﬂstlc Thecrzoas iangatoamudshen @uspendmg a

has coa a V\,hl ch inclu .
PlastiBpEH| HEtE THRP G THSER f parbpset o6 ABHEIReg: Plgsi made from
resm%llncﬁ e&hpASH aﬁra@fﬂ'@cﬁﬁpo@ﬂéﬁt Havibathbameplastie rcaatat @BkEcsf r om

each other, substantially inmmscible and substantially

i sUPymateng 5;4ﬁ6f$§ﬁsiqsyr.lbe$wesmemhb% codtg, cathpesittaniahag useful for

form\{%gt ry si%uqéat{e&i %pa%lté sanXcebﬁeav%Pgr l%%ﬁ-(’ilmpact strength, superior hardness and an

(L

aesthetically-pleasing look. The coating composition has a gel coat and granules which
include thermoplastic and thermoset plastic components. The gel coat and granules are
visually differentiable from each other, substantially immiscible and substantially
isopycnic in density. The composition, when combined with a hardener, may be sprayed
into a mold and backed with fiber glass, plastic or other suitable resin to form a panel or
similar structure, or may be directly applied to a surface to provide a simulated-granite
appearance.

JP 02-102156 described a hot press molding resin composition to improve
transparency and gloss by hot-pressing a molding composition containing an unsaturated
polyester resin, curing agent, cured product powder of an unsaturated polyester resin,
specific inorganic filler and mold releasing agent.

JP 06-25539 described colored resin particles for decorated moldings. The colored
resin particles were obtained by dissolving the thermoplastic resin, in uncured
thermosetting resin. Filler and pigment were then added into the resin solution and the

resin solution was cured and crushed into small pieces.



10

15

20

25

30

into a nold and backed with fiber glass, plastic or
other suitable resin to forma panel or simlar

W@ 200808055@, or may be directly applied to a suPCEHER20T011055
provi de a sinul at ed- granitejappearance. JP 02-102156
descri bed a hot press nolding resin conposition to
i mprove transparency and gl oss by hot-pressing a
nDIdlng coqE03|t|on contain

i ng an .u d
polry/ & BROeHRIER! ﬂammvr%@ﬂoag@rﬁngor&mleg’i% a??ef%ﬁ\ﬁdswas?mem of

: t;yr 0 I j i : I
il IS804 SpRPLIE SR 6517 cogEL S

compprisirgg ﬁrdmrmmﬂpw 1Q0cwEs, Yased de tor tatad svenglit @lf thgsfilleFhef an organic

S T8 S B R S Sl
resins, e\ﬁisﬁ‘turdt_'éd ﬂg(ﬁ&eﬁ%o@j’&%ﬂﬁe Nrfd IteBlﬁQ éi‘géielﬂﬂdameoacbhﬁzs melamine,

resin solution and the resin solution was cured and

or (W rthereplastic podyra¢rs thatewreeitherosrduldatiodnereswellabiein ethylenically
{u e(gtlon |s an organic filler useful as the

unsagEBPO BB ™Sof mineral fillers in gel coats and ot her

tYBleaﬁkfth&O&ﬂBédlh@ﬁt ek Ghvedtion it he gor G@dﬂldbnipdsitﬁih comprising an
rising from about 50 to 100 wt% based on

orgamegllerv@bﬁ @rganist fiflprecamprising from ghoud é@éﬂ.léo r’r‘éfto/erhaé‘l‘?d on the total
welghpgf the HIRE | 5t%h &?aﬁx%qﬁ%er(m%h;ﬂfco rp@i%s LR & &R O r{%) the reaction
ucts O’f unsat-ur at e Fesi ns, unsatur teg

prod@cﬁé bﬁﬁh@ﬂr@@ﬂmlﬁa&i&ﬁlﬁ&slﬁw bﬁSadJrated Ipl@iayester/psgrufatlud(ﬂﬁiybrid resins,
acrylics, melan ne, (b)n% t her nopl a yners tha
’|°ﬁ F

crossakahls hiCS O 3B Be R RBPRTRSTS @taﬁwe&ﬁlt@s}i jqjuble in,
nor SWETALI AL &gylglgi@glgf ﬁgsoagdrgte@ b RherS TORALTB b tal ENEr weight should

Invention | osition conprising an
prefemzﬂgyllmm: exdeked &0, weilght %f@léirhjectotbl ktledoat oompposiiony TFhreomvention does

out 50 to 100 % ba he t ot al i, ght of
also Fe4iF dp TheoteSuing egh e SANEF FAICIS TRAPTLUM P et eak copbader uses
are a%epeﬁ“f of tHePhvERfor, §RChbhebs RueK We barfd J#Nkal 64s 8F in composites
pol yester resins, unsaturated pol yester/pol yurethane

moldmygnomipcrsegma iBMWSMsC comkedics) andrysuliseg antigleani ne, or

i( g"}he venton fa rshy relgtels ¥ongc§v§detr%?§an?cr fi llgreﬁ1£tglelzrlls?grg%)lceﬁller) useful
as the replacement of mineral fillers, such as aluminum trihydrate, barium sulfate, calcium
carbonate, talc, clay, etc., in gel coats, and other type of composite materials. The mineral
filler can be entirely or partially replaced by the powder material in the application. The
powder materials are made from organic materials. The amount of organic filler material to
inorganic filler material in the gel coat composition is from 50/50 to 100/0 by weight, the
total of the filler (organic filler + inorganic filler) not exceeding 50% of the total gel coat
composition. The maximum particle size of the powder organic filler materials is less than
60 um. More preferably, the particle size of the organic filler has a typical range of 0.1 to
45 um, and is visually non-differentiable when incorporated into the gel coats or
composites.

The organic materials used to make the organic filler powders are a) the reaction
products of unsaturated polyester resins, unsaturated polyester/polyurethane hybrid resins,
cross-linkable acrylics, and melamine, or b) thermoplastic polymers that do neither
dissolve in (not soluble in) nor swell in (not swellable in) ethylenically unsaturated

monomers. The organic filler materials have glass transition temperature above 50°C,
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nor swellable in ethylenically unsaturated nononers.

The said total filler weight should preferably not
we@sm80550 wei ght % of the total gel coat conpPGI/EPZINT/011055

The invention does also relate to the resulting ge

coat and the article conprising such a gel coat. O her

uses are al so part of the invention, in coatings such

as barrier ki n coat it
e S a Cho B RaER, Bl RSP BR S31FBLBResions aove
O%a[é gfe?étﬁ? fallag A9AVERY a8t prolibdts h&eAk&SthhR 10 Tolatile content,

ani c materials (organic filler) useful as
meﬁtﬂﬂyhspﬂuméﬁénbmohcmmﬁ@tal fillers, such as al um num
L S A DAL T AP GRS Sy am
prefel&y] ra'n ? é?eofnarp @LE)@Et glehlcﬁfly Qﬁ@atﬁleate%naicﬁl@ox%lﬁ’é acid compound

par repl aced e powder materi al
obtaiapgd by am cmdenérdm@npemﬂmn afene ror ahaye af @ sa&uieted rda)m)r polycarboxylic
nmount. of, organi c, fi

. t |
scid R RBRCB® B0 7 JPHREECK T RO P RPOAR S i gBride i @ shveo

or aCHSIPRRIHC QRohS!, fTH%”hx%ytlﬁQteH opéllQ&It& R¥invehwMliso bBeprepared from
total” of the fil qﬁﬁanlc fil + i norganic

nsafaiba). ompolsarbertlisGaesiin o amh)@rlﬁeﬁshlw@egl)’%’étand/or polyhydric

alco}&?gggﬁl ; Ipﬁj:sl %f]-,r slr]lﬁlg rﬁagu é?e«{i) E-t(ggplso c%gt?]oexé/ c acnﬁl\/ﬁgiwee {sophthallc

orthdphfa®it afékébhtﬁa'ﬁ@ Bapicl shRir¢, zRkb&ic hbig Mdganiterek ioff twd or more of
has a typi cal raggs of 0.1 to 45 mm and is visually
thesenopmplpirids rwith iisdphéhalinersid hevepretried. ilapisat Hesajepted carboxylic

a01dsr(f[§€tr§}y§rldes 1 u%l trﬁ&lF T'ﬂ‘lad V\%‘:ﬁ% %cﬁakffl;ab(?ilhé a?ﬁieghfo%malelc acid,

gani ¢ eact
allyl @ﬁ&ﬂﬂl@ta&ld?ﬁtabmﬁahtiﬁafrﬁghcﬁﬁicyae&i, glieir extiydsides) msdimixtatesf two or

est er/ pol yur et hane hybri.d resin ss Ilnkab
moreaé@ll smpounds Wihdnplgis, ahydrige tbﬁlélvgnfglﬁuﬁg fred se E‘%amples of

o P AP . B e 520
glyceip dasnteylene ibeok;rtgaﬂmybnélglmﬂ mpskenaléymwpgdmé@e glycol, 1,4-
o e b R R S 2L e Lo PRt 05, 1.6
s LGB ey T gk e abh. S Ghmponn. T
prodoctitnesit such resins is well-known to those skilled in the art and, additionally, many
suitable resins are commercially available from resin manufacturers, such as Cook
Composites & Polymers Company.

The unsaturated polyester resin solution also contains ethylenically unsaturated
monomer. The ethylenically unsaturated monomer can be any ethylenically unsaturated
monomer capable of crosslinking the unsaturated polyester resin via vinyl addition
polymerization.

Examples of useful ethylenically unsaturated monomers are styrene, o-, m-, p-
methyl styrene, methyl acrylate, methyl methacrylate, t-butylstyrene, divinyl benzene,
diallyl phthalate, triallyl cyanurate and mixtures of two or more unsaturated monomers.
The preferred monomer is styrene because it provides an economical monomer solution.

The reaction products are made through the typical curing processes of

thermosetting resins. The typical curing process of thermosetting resin comprises adding

initiators and promoters to a resin or resin solution and by (i) curing at ambient
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preferably | ess than 5% vol atile content. The
unsaturated pol yester resin has at |east one
wale@ankisiy| i c al kene noiety and is preferably BOI/EP2007/011055
ol i goner of an a, b-ethyl eni-@al |l y unsat ur at ed
di carboxylic acid conpound obtai ned by the
condensation reaction of one or nore of a saturated
ycar.boxylic ac e and

‘empﬁ'f?%‘ﬁ?u?lp Buifeaing e erepiL ey e e or (i
curmg' oﬂhg%g reSih t& [P@Ihgﬁ‘ty of 1i¢) é‘ilrﬁl%ehtgl expbSifig SREM 8 nfidrowave

ol'ye ter resin can al so be prepar fron1unsaturated
and sdlbmlmmgpkm gwed pmdylbi to aasnijl(egylctmn rraesss rfq)rdd(t@)nng Et particle size of

I /
ss Gt flsvn” She Sina QuAlERE s B PoambSten T R Gefiy go further
increh SO BEdrb€ of A& QRAt RAIOVEL of el RBIakBd infaterll. PTHe cured organic
succi nic, sebacic acid and m xtures of two or nore of

matetiplsstBert ovepb taughna tsizei aptionaprioeess dp PN fbe jfinak pow e, product
with p% Ieﬁ g{ge ﬁ%rfg:elt tl;[ug grsgltﬁ)ﬁglbs?%(é, Jedﬁctﬁ) '}9’80%% élgcgﬁcli/egrﬁggﬁﬁlﬂ, cryogenic

gnmﬁﬁ@@h@ﬂﬁh%Mﬂ_ﬁﬁhdu1ﬁnbmmﬂ§u&£|nlc acid, itaconic acid,
nmesaconi ¢ acid, their anhydrides and m xtures of .two

or Thwxétla;;ar@ws%hﬁbmﬁdgcm herpurgd wsia compaitions osg}lﬁgwentlon are
vinyf RS RIefth 81dre e fI00k Son B U EdesO heRiRR dﬁérsoﬁ{egoggcérbonates,

are use nventi o I NC neopent
and @ky C@impoahly I(ﬁnmyglqthml suldilbm leylabyse agbytdel of catalyzing the vinyl

t t hyl | | | |
polylggzllyga&o% %[1 iheg B%fygﬁsﬁ I%rBBPY E&éghéfegMergngygﬁésa%&ated monomer.
Illusl?étg\%e rdH .2 MRRNI stugil cg-talajsfgr %P@nﬁéiiz%b Restiasr Ysbot Ql:rtlarybutyl

hexanedi ol , 3-butyl ene glycol and m xtures

perot yenpater¢(F BPBY, ZSKJﬁm-bmmpdlmIiSnltﬁ}@edmﬁMPﬁmldﬁ laelmdiperomde

resins i, L. 1 -kno hose skil | t he ar
-5 STBHAFT G1soRiy! St B Pt an €l BB ety hexanoate.
Pron®¥éh kabhRo bk Q@éd BSddmBTRAMSNAGHK L BIyS po@%ﬁz{ﬁorpﬁ’&&lde catalysts to
Conposites & Pol yners Conpany. The unsat ur at ed

contiob thyeste pf figsiradisd| initiabian af seonuoen Aerroybphspxids pramoger is N,N-
diethips turat ed nononer. The ethylenically unsaturated

H& can be any ethylenically unsaturated
Gel coat compositions can be formulated with the organic filler powder of this

invention in the usual method. Gel coat compositions include pigment, promoters,
catalysts, stabilizers, extenders, and the like as practiced in the art. The amount of organic
filler powder material in gel coat composition is of at least about 2 wt%, preferably from
about 2 wt% to about 50 wt%, more preferably from about 10 wt% to about 50 wt% of
total gel coat formula, with HAP value of less than about 37%. Preferably, the total filler
weight does not exceed 50% of the total weight of the gel coat composition. The gel coat
materials with the organic powder have uniform color appearance and have improved color
stability when exposed to moisture.

The following examples illustrate the preparation of organic fillers and gel coats

with the organic filler.

Example 1

1.5 wt% initiators (TBPB) were added into an unsaturated polyester resin

containing 60 wt% PG/NPG/IPA/MA (propylene glycol/neopentyl glycol/isophthalic
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nmononer capabl e of crosslinking the unsaturated

pol yester resin via vinyl addition polynerization.
WE2@a08180 of useful ethylenically unsaturated PORBRNT011055

are styrene, o-, m, pnethyls-styrene, nethyl acryl ate,

nmet hyl nethacrylate, t-butylstyrene, divinyl benzene,

diallyl phthalate, triallyl cyanurate and m xtures of

. two.or nore unsatur.ated, no rs. .Ihe preferr .
scid e e | (PR DO AT T VB Po B TSoBEb g e used was
a bad¥DRGAEH COP WINPOL taghd £ oh@NTRE Askite 6ludbR wiBGRdured into metal
t hrough the typical curing processes of thernosetting

moldr a§gliSAEC amdh euned g Aminutes. Adiepuerskrssingyas ther higken tiptagmall pieces

o B3 ERREL 5% N 0,0 B SO sy it

size 6f 45 QWK @hdvhher 8fill(11) heating the material to
el evated tenperature to cure the resin, or (iii)

curing by exposing the resin to W light, or (iv)
ribng by exposing the resin to m crowave and
E—xa—ngéli'&l%tting the cured product to a size reduction
pr 0.¢8%soff 6% cobtlabnd NG Wty anitinwremsilye etifyl Kessetgeaoxidd (MEKP)

mm The cured nmaterials can be post-cured I
was pddlegeinier 4t BYRriGH oBresteR é?séréS%ntFlﬁglgdéé; M éa%@ﬁ‘éﬁﬁ\f@’gﬂ% type
resinrs%pﬁ\éﬂh 400w ?ty}’éﬁle%dt)rt??%élifgﬂl%rshﬁi!esresiﬂ— € uSdH RELYALN§. The resin

materi al s then went a size reduction process
solutfam i poured heo f inmath] podde ambiend terperatute grdopeed &irA@ hours. The

ange. The traditional_.size, reducti rocess includes
cured SRR g hen oSty B G Bl A PO ARG, TR SR (g P plEEs sbout 1
squafehbifds. Thé biec&d Wereltien bRhdddBoPowdep Vit the MaXiRECHdRcle size of
the cured resin conpositions of this invention are
45 pwiwiyh a peingree miillat i on cat al ysts such as peroxi des,
persul fi des, perborates, percarbonates, and azo
conmpounds or any ot her suitable catal yst capabl e of

Exarggib 3! Yzi ng the vinyl polynerization of the polyester
pol'yol and/or the ethylenically unsaturated nononer.

| | Awgst eeat compodition fsehemprepared b bjandingthe feliayyigg ingredients :
peroxi de (BPO), tertiarybutyl

Table 1
Component Weight Percent
Unsaturated Polyester Resin 53.6
(same resin as Example 1)
Organic Fillers from Ex. 1 25.0
Fumed Silica 1.5
Monomer 19.0
Air Release 0.5
12% Cobealt 0.2
Ethylene Glycol 0.2

Example 4
A gel coat composition is then prepared by blending the following ingredients :



per oxybenzoate (TBPB), 2,2'-azo-bis-isobutyronitrile,

di benzoyl peroxide, |auryl peroxide, di-t-butyl
WQerdnsws) dii sopropyl peroxide carbonate and PEDEP3NNT/011055
per oxy- 2- et hyl hexanoate. Pr-@noters can al so be used in
conbi nation with vinyl polynerization peroxide
catalysts to control the rate of free radical

initiation. A common benz L eroxi de pronoter is
N, Ndi et hyl ani | i ne. Cel co%@&mosi tions can be

formir @ adoRédd’ (he organic TiTTer powder Wkigh®Percent
invention-in the usual nethod CGel icoat conpositions
i ncl udéngatwatedPolysstenBesins, catal ysts, stabilidelds,

extend@amerandasﬁgarhpleel)as pr acticed in the art The

aOMmMmNiitNntT._ Nt A r Nt ~ T 111 Ay ~"ooaanioy
uIIUUIIIL

LILLI PUVVUCI Ilal I I al T 11 Ual
corrpos@fgaﬁﬁ geraf& Ef‘e%\st about 2 mt % prefgﬁﬂ)
from afgerdd Sieh % to about 50 Wt % npre preferalpj5y from
about 10 wi%+to about 50 wi%of totlal gel coat
f or mulMonweh HAP val ue of |ess thap about 37990
Preferaht e total—frtterwerghtidoes ot exceed
50% of&irwe’l?als% wei ght of the gel [coat cormosp't%i on.
The gelz%Qa»balmateri als with the organic povvderOﬂave
||n|fnrm calor annaaranca and haue i“ |C‘v'eu ue+ or
st abi IE@VI%@y@posed t o noi sture. ?he foll owpr?'g
exanples 1TTustrate the preparation of organic fillers
and gel coats with the organic filler. Exanple 1 1.5
ExaniiXosi nitiators (TBPB) were added into an unsaturated
Jé%le‘/yest er resin containing 60 wt% PG NPG | PA/ VA
(pAOW &RC gel ot wempesitiph is then prepared by blending the following
col /i sopht hal i caci d/ mal ei ¢ anhydride) type resin
> mgreng%/ % and 40 wt % styrene nononer. The resin used was a
base resin in CCP STYPOL brand gel coats. The resin
solution was poured into netal nold at 150C and cured
for 3 mnutes. The cured Leéi_d_was then broken into

oHD

t 'r;glnl g¢i’ﬁ§§ﬁel{ SUEB\AEJ”\V{ h 1t HEIIFTZX| rlr{jrn E:a Fleht Kergens
of 45 wikaMrhted RoRREWEResTh! | . 53.6
(same resin as Example 1)
Mineral Fillers 25.0
Fumed Silica 1.5
Monomer 19.0
Air Release 0.5
12% Cobalt 0.2
Ethylene Glycol 0.2

The gel coat from Example 3 was very stable in that it did not gel after three

10  months storage. The gel coat of Example 4 was not stable in that it gelled within one week.

Examples 6 and 7

Pigmented gel coat compositions were prepared by adding 7.5 wt% black pigment
paste into the gel coat composition shown in Examples 3 and 5 :

15
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Exanple 2 0.15% of 6% cobalt and 1.5 wt% initiators
nmet hyl et hyl Ketone peroxi de (MEKP) was added into an
WQeansnsat ed pol yester resin containing 60 wt %CT/EP2007/011055

PG NPGE | PA/ VA type resin salji-d and 40 wt % styrene

nmononer (the same resin as used in Exanple 1). The

resin solution was poured into a netal nold at anbi ent
tenperature and cured for hours. The cured resin

was then post-cured at 65 424 hours and broken

into snall Plaasie 62boUT I square i nches. EREmpIETES
were then grinded to powder wifth the maxi rrumm%artlcle

Si 3l ocﬁatdﬁ)rmrﬁxav'nple 3 PWadirmto m | | GelExeat‘pTcen Exﬂmg@lS c®ap wt%

r‘nm1n0| t I faYal I [«d DI"\ V'\LDV‘\’JV‘ Df‘l L an

n0r cHIRRIET TGRS 1 Bhanpl o fs A ol MAGRENEOS 11 o

s then prepared Dy bifending the 1of 1 ow ng
i ngredi entsTable 2 Exanple 5 A | ow VOC gel coat

conposition is then prepared by bl ending the foll ow ng

i nfherkselting gel detd kad3a Brevkdield deatsity 06 %@@n@@@%cmas 4 rpm at

. t.abl hat t f h i
77°Cos a ukotpa dafciens D0l i Rty TistoRe Res Rt VIEKC) is
usedttg%hré fhegp%ll lcgst. Whi RentigREs WRsihd IBXARIt@SaR] ane tﬁne is around 60

nente coat COHDOSItIOﬂS were pre ar ed
nnmm;d Twg gel SOM&@/éamm@tRS petpriseparghby epraying the, @atglerzecbg@tcoat onto a

mold” & ?e%tlrtll e ge coat cureEXtageI S‘tnentatempera‘tur%bflog aﬁout one hour. The
laminate was then put on the gel coat to about 3.5 mm in thickness. The color of cured gel
coat was measured by a spectrophotometer. Part of the gel coated surface was sanded and
buffed (known as “buff back™), and the color difference before and after buff back was also
compared with the spectrophotometer. Table 5 shows the color difference of cured gel coat
from Examples 6 and 7. The results indicated the color difference before and after buff

back were much smaller for the gel coat sample from Example 6.

Table 5
Color Difference Example 6 Example 7
DE 0.93 4.09
DL 0.91 3.90
Da -0.16 -0.07
Db 0.08 -1.24

Example 8 - Comparison of 100 Hours Water Boil of Laminates

The gel-coated laminates were prepared with the gel coat samples from Examples 6
and 7. The laminates had the cured gel coat thickness around 15 mils. The panels were
immersed in boiling de-ionized water for 100 hours, and the color difference before and
after boil test was measured by a spectrophotometer. The results indicated the gel coat
sample from Example 6 has much less color change compared to the gel coat sample from

Example 7.
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The resulting gel coats had a Brookfield viscosity of
18000 - 20000 cps at 4 rpmat 77C and a thixotropic

WO pa8x8w@ko 5. 0- 7. 0. 1. 8% net hyl ethyl ketone pePOREB®07/011055
(MEKP) is used to cure the gel coat. The gel time is
around 15 mnutes and cure tine is around 60 m nutes.
Two gel coated | am nates were prepared by spraying the
catal yzed gel coat onto a_np and letting the gel

coat cure at the anbient t&R ﬁature for about one

hou ] feREdare was the mlpgthe 081 COgixanthle 7
ab ogo Oit!ﬁé rrmml:n t hi ckness. @:Txﬁe color of cured qxeltnﬁ::oat
was nmeasDiEed by a spectrophot bigter. Part| of thel2gé)l

coated-surface was sanded-and-buffed—{knagv VS T

arroae o A\ | \ INTTY il
back"), Bhd the colof differendd before 4nd afté?ﬁﬁuff
back Was S0 conpared W th tjg7SPeECT T Opijot ONEt €f 33
Tabl e 5 shows the color dlfference of curled gel coat
from Exampl es 6 and 7. The re®udd s indicgted t he0ddl or
i  after buff back-—were rmuch

smal l er for the gel coat sanple from Exanple 6. Table
5 Exanmpl e 8 - Conparison of 100 Hours Water Boil of
Examplgs 949 bk - Preparpéion b gele@at yﬁhﬁwé@%%%ﬁ BsHY ed with
th
P
| o 5 YO R e, AL BT RAERRIAD el viscllty rqund 500 ¢
(500mhP&s) akvpanalisinveyrend, Iwmrlﬂaedi td Ipré;mrd ihegzetl eoatamanmpdat. Gel coat
wat er for 100 hour and the col or difference. bef
samplesgWithtrdHersat ]evp]ggf ﬁ%grsw&@agqugagw I encﬁng the 1ngre<gents listed in
Tﬂﬂggectrophotoneter The results indicated the gel coat
sanpl e from Exanple 6 has much | ess col or change
conpared to the gel coat sanple from Exanple 7. Table 6
Exanples 9 to 11 - Preparat| n7of gel coat with | ow
VOC gel coat resin A low pe unsat ur at ed

polryester resin nayi Nop{fRpielesCog1 T Ve airp¥ed 0500 CPExample 11

(500 nPa.s) at 70% NVM in Btyrend, was used to |prepare
LowtW@C g&dl CoatResmanpl ¢s. CGell2.80at 70.0 67.8
Organic Filler from Ex. 1 4.5 6.8 9.0
Fumed Silica 2.0 2.0 2.0
Monomer 10.3 10.3 10.3
Air Release 0.5 0.5 0.5
12% Cobalt 0.2 0.2 0.2
Ethylene Glycol 0.2 0.2 0.2
Pigment Paste 10.0 10.0 10.0

The resulting gel coat samples had a Brookfield viscosity of 8000 — 14000 cP
(mPa.s) at 4 rpm at 77°C and a thixotropic index of 4.0-6.5. The gel coats were then
initiated with 1.8% methyl ethyl ketone peroxide (MEKP) and sprayed onto glass mold
with various thicknesses. The gel coats had gel time around 15 minutes and cure time
around 60 minutes. The cured gel coat films were then checked for the porosity. Cured gel
coat films of Examples 9 to 11 showed porosity at the gel coat thickness around 15, 27,
and 40 mils (0.38, 0.69 and 1.02 mm).
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sanples with different |evel of filler were prepared

by blending the ingredients listed in Table 7. Table 7
wab@sngssd ti ng gel coat sanpl es had a Brookfi ePdI/EP2007/011055

viscosity of 8000 - 14000 cB.(nPa.s) at 4 rpmat 770C

and a thixotropic index of 4.0-6.5. The gel coats were

then initiated with 1.8% net hyl ethyl ketone peroxide

(MEKP) and sprayed onto ld with various
i ERIMSGe! 1

t hi cknesses. The gel coa gel time around 15

m nutes and cure time around 60 m nutes. The cured gel
coat filnms were then checked for the porosity. Cured

gel coat filns of Exanples 9 to 11 showed porosity at

1.t hgn%éarﬁ@ﬁ'ilelt @ée?\!ﬂ%stﬁe ?ép@éé@gleﬁg’of %Ynerﬁrfﬂlég)lr{%él%oats and other
(0 0.69 and 1.02 nm. anic friller

type u:efsfoumoartest meteria}s, almanﬂanlcoﬁllq:n mmSlmg oat gbout Yero 100 wt%,

vuse B3 B T oL BRI B PP Bt st one o
() bgﬁed eictioRe tpRbdlctaei @ht @kathheed | | pyestedf  aesify, ganhsaturated
material that conprises at |east one of : (a) the

poly¢sé%rmqlmetbamjubyb,mbf resitsat GrassdakpRlpy aasraicsy egieknine, or  (b)
therrg? glgst f_ilzlr I%tﬂﬁlg}) t¥1gts t é/IPeltlhglu rs%iu'%‘rflgl hyrﬁ)“ gwél?a%'l@ in ethylenically

e acry ICS

unsatuhgedaidnagietsc pol ymers that are nel t her sol ubl e in,
nor svvel | able in ethylenically unsat urat ed nononers.

The organjic filler of claim1l, erei n. the organi .
2. i Thepresis Rl SRt oV bR eSS TIRG 5ol hls (ot particles

havn?%a% f'rla‘ilrﬁ%rﬁ (?%ﬁ1cllce§1§e maﬁ‘QQ t 6@8.11Hm 3. The organic

er o ereint rticle size is in the
range of about 0.1 to about 45 mm 4. The organic
3. flll“heorgafucdll‘earwﬁ cleir 2, Whenshretheipartichesipaistin dhernge ef about 0.1 to

about 4§ual 'y nondifferentiable

4. The organic filler of claims 1 or 2, wherein the particles are visually non-

differentiable from a composite matrix when the particles are incorporated into composites.

5. The organic filler of one of claims 1 to 4, wherein the organic material has a glass

transition temperature above about 50°C.

6. The organic filler of claim 5, wherein the organic material has a glass transition

temperature above about 60°C.

7. The organic filler of one of claims 1 to 6, wherein the said reaction products a)

have a degree of cure above about 70%.

8. The organic filler of claim 7, wherein the reaction products have a degree of cure

above about 80%.

9. The organic filler of one of claims 1 to 8, wherein the said reaction products a)

have less than about 10 wt% volatile content.

10. The organic filler of claim 9, wherein the said reaction products a) have less than

about 5% volatile content.



10

15

20

25

froma conposite matri x when the particles are
i ncorporated into conposites. 5. The organic filler of
Wor@8080560 ai s 1 to 4, wherein the organi c mat RCT/BP200AB11055
a glass transition tenperatuse above about 50C. 6. The
organic filler of claim5, wherein the organic
material has a glass transition tenperature above
ut 60C. nic filler of .one of,clains 1

1. 5 805 s S E0PaNN L U RS S S o e

mad®@by GdifgaRAMEra RAY trrdB¥terSio thRGurRaMIRREE pblykdteF redins, unsaturated
claim7,” wherein the reaction products Rave a degree

polyester(potyairetbanee haboditregdss c®ss-Tihkatde ganylissf ior | melagfingrie form a

f clains ta 8,, wherein the said reaction.products .
curafy i Hed rpd RGPS T ire B0 5 e B Bl g ure, or i
heatih e BdiieGo kidvhRl t@hp&htdNoiii)¥rpbah thdaidaedo UV light, or iv)

reaction products a) have | ess than about 5% vol atile )
exposiogt hat mixture Tioe miergwviave ahi| them sgbmattiag othe ctuggcthpraducy to a size

10, wh [ he said ti 1 de b
e i R S B B B B o T ™
pol yester resins, unsaturated polyester/pol yurethane

12. hyPré drgaBsd NRer 6f OmSn! 11NKARk&n 3RE ¥hidCEactivn PRIASE NG @ further
forma curable mxture, and curing the curable m xture

post-gyred )at ¢lavaied temperanire fr inceape the dagsee of cyre yang gampigy the volatile

the m xture tao, elevat ﬂterrperature, or iii) exposing
com}?%éldﬂ%{trﬁ&rué:etv8la%\lleslCl%aﬁe D or iv) exposing the mixture
to mcrowave and then submtting the cured product to

13. a A&i g@lcbedcmhﬂ)@fitimf oarapissihg an abvgaiinifitigr as defidat awdording to any
particle size of less_than 6 C12. T organic .
one gfjql3igys 1gp 12} Hieamopnt gf ereanis ft(fwgp@ag g‘% g@ @ WP et ¢t Qased on
the t&Al \ggigh{wthgﬁgelpﬁzgtﬂ ggf,m_ed at elevated tenperature to
[ e degree o

ncredse t cure and renove the volatile
compounds (or reduce volatiles content).
14.  The gel coat composition of claim 13, wherein the organic filler is present in an

amount from about 10 to about 50 wt% of total gel coat composition weight, the total
weight of the filler in the gel coat, not exceeding 50% by weight of the total gel coat

composition.

15.  The gel coat composition of claims 13 or 14, wherein the organic filler is in particle

form and the particles are visually non-differentiable from the gel coat.

16. The gel coat composition of claims 13 or 14, further comprising reactive

ethylenically unsaturated monomers.

17. The gel coat composition of claim 13, wherein the organic filler is present in an
amount of at least about 2 wt%, preferably from 2 to 50 wt% of the total gel coat
composition weight and wherein the gel coat composition has a HAP value less than about

37 wt%.
18. A gel coat obtained by curing the gel coat composition of one of claims 13 to 17.

19. An article comprising the gel coat of claim 18.



13. A gel coat conposition conprising an organic
filler as defined according to any one of clains 1 to
wa2q08kss@nount of organic filler being from 5PCT/8P00011055

wei ght % based on the total 1weight of the filler in
gel coat. 14. The gel coat conposition of claim13,
wherein the organic filler is present in an anount
fromapout 10 tgQ about 50 wt % of total I at .

20. ¢ gHibeT 11 Srganisi FIFF CTaEInESD 4RY QRS BEIaBRS | o7 Y fillpr inggel coats

bamw[%agsekklﬁ%ats opeémsaﬁ@%ﬂéla&g%mp%xltmght of the total
gel cbat conposition. . e gel coat conposition of
claims 13 or 14, mhereln the organic filler is in
particle formand the particles are visually
non-di fferentiable fromthe gel coat. 16. The gel coat
conposition of clains 13 or 14, further conprising
reactive ethylenically unsaturated nononmers. 17. The
gel coat conposition of claim13, wherein the organic
filler is present in an anmount of at |east about 2
w% preferably from2 to 50 wt% of the total gel coat
conmposi tion wei ght and wherein the gel coat
conposition has a HAP val ue | ess than about 37 wt %
18. A gel coat obtained by curing the gel coat
conposition of one of clains 13 to 17. 19. An article
conprising the gel coat of claim 18.20. Use of an
organic filler according to any one of clains 1 to 12
as filler in gel coats, barrier coats, skin coats or
conposi te nol ding conpositions.



