ORGANI C PONDER FI LLER USEFUL AS THE REPLACEMENT OF M NERAL FILLER I'N
COWOSI TES. The present invention is in the field of gel coats, nore
particularly, gel coat conpositions with an organic powder filler material
and articles coated with such gel coats. 5 CGel coated conposite articles
are comonly used in a wide variety of _applications. Gel coats provide

i nproved weat hering characteristics and surface appearance. |In sone
applications, e.g., countertops and bat hroom fixtures, the conposite
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t he si nul afedFRt BheOoMposaTBRCce. 10 US patent 5,504, 126 described a

sinmulated mnergl article conprises a_di.screte suspended. stic materi al
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contains a COITZI&I ng agent. The gatent al so provides a nethod of preparing
a sinul®ated ni rfeql &pated eorpnasite gicien agreamonlypsed it  Widev ey RIAPPIREIPRDI ast i ¢
to serve t b Y%id@ Moo DEN we HRARIZUHAR cRridResPAn@ St 6 fiafide. t1SEBE N. The
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conpri ses applicatiods, coprp opwniertdpa\and chattveemolpiterss.i de ciompasitce pitisle; preferably pat ent

> 476, 895 SGRGLL RS a@;e§ﬁ£€%§f)h§?ﬁp%ﬁﬁgls%glﬁ?s iﬁge{ngrg, hidle bSotselithe. fOT

form ng a sinulated grani surface havi ng act strength, superior
har dness anaitenof metbbduairé kredvn/ioprainst thg sinmdited Fhee qppearammg. conposition has a
gel coat and gr.anul e i 20 include ther | ast ] n S astic
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density. The co sition, when c i ned.w har dener , be sprayed
into a nolt eg}‘?ﬂnn%gﬁsﬁ‘édﬂwuf Arer Y i 931552%'{15@25’?‘1“&5 CI?’ %Efﬁe"ﬂlgg%ﬂ ‘éodll?eénsr sin to
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to provide a sinulated-granite 25 appearance. JP 02-10 1@6 descrj bed a hot
press nol drigh peRisPrERAniss < liqugh thepngnissti e sery s %%H&an%’é FRSYPEELER,
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resin, curing agent, cured product powder of an unsaturated pol yester

resin, spespmhichicampgsasian agif cpmpongathayiedheraioplisticighagagisgistics.
US patent 5,476,895 describes a sprayable coating composition that is useful for

forming a simulated granite surface having high-impact strength, superior hardness and an
aesthetically-pleasing look. The coating composition has a gel coat and granules which
20 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
25  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.

30 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.



30 JP 06- 25539 described colored resin particles for decorated nol di ngs.
The colored resin particles were obtained by dissolving the thernoplastic
resin, in uncured thernosetting resin. Filler and pignment were then added
into the resin solution and the resin solution was cured and crushed into
smal | pieces. -2 In one enbodinent, the invention is an organic filler
useful as the replacenent of mneral fillers in gel coats and other type of
conposites materials, the organic filler conprising from about 50 to 100

wt % based on the total weight of the filler mat er | t hat
corr(;)r i ses at | éH80C RBOGMeRt, {hy ynyeRHon @af’é‘tqr%?ﬂmp? IJ g‘li g‘? Rﬁﬁ%%l?"if’?]ﬁ?t ?ajtl
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an organic I'er e organi c conprising fromabout 50 to 100 wt %
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The said total aF‘i’tB?r TR I1 vengioa ! ge/r a%ﬁlycoﬁo Oggleg %&ﬁgmﬂg% % of
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al um num tn'bi‘ By EBleCin lédiéﬂll?lﬂngﬁﬁﬁted(}ﬁéﬂb&ﬂém 120 <Al BAN&lIes wkighCshoglday,
etc., in gel coats, an hefr t of conposite materials. The m neral

filler carpretferablmqot gxaged 50 pesight Pifthﬁégtplag;f‘é&owommmﬁeww REEPR 4PCS 0 t he
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anount “of organic fi eri al I norgani c ler material in the gel
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(organic f 'clnlJizgé comﬁ&sﬂfoﬂ?EﬁISIC/gMb%Bx)anﬁtteS)%ﬁ?&qitirﬁg anf¥fesof the total gel coat

The invention firstly relates to powder organic filler materials (organic filler) useful

as the replacement of mineral fillers, such as aluminum trihydrate, barium sulfate, calcium

20 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 SO/SQ to 100/0 by weight, the

total of the filler (organic filler + inorganic filler) not exceeding 50% of the total gel coat

25  composition. The maximum particle size of the powder organic filler materials is less than

60 pm. More preferably, the particle size of the organic filler has a typical range of 0.1 to

45 pm, 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

30  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,



25 conposition. The maxi mum particle size of the powder organic filler
materials is less than 60 m Mre preferably, the particle size of the
organic filler has a typical range of 0.1 to 45 pm and is visually

non-di fferenti abl e when incorporated into the gel coats or conposites. The
organic materials used to nake the organic filler powders are a) the
reaction 30 products of unsaturated pol yester resins, unsaturated

pol yest er/ pol yur et hane hybrid resins, cross-Ilinkable acrylics, and

mel am ne, or_b) thermppl astic palymers that da neither i ssolve in (not
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butanediol, polyethylene glycols, glycerol, mannitol, 1,2-propanediol, pentaerythritol, 1,6-

hexanediol, 1,3-butylene glycol and mixtures of two or more of such compounds. The

20  production of 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. _ 7

The unsaturated polyester resin solution also contains ethylenically unsaturated
monomer. The ethylenically unsaturated monomer can be any ethylenically unsaturated

25 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.

30  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



20 production of such resins is well-known to those skilled in the art and,
additionally, many suitable resins are comrercially available fromresin
manuf acturers, such as Cook Conposites & Pol yners Conpany. The unsaturated
pol yester resin solution also contains ethylenically unsaturated nononer.
The et hyl eni call y unsaturated nononer gan be any ethylenically unsaturated
25 nmononer capabl e of crosslinking the unsaturated polyester resin via
vinyl addition polynerization. Exanples of useful ethylenically

unsat urated nononers are styrene, O- , p-. methyl styrene, nethyl..
acryl ate, "ABPHEITEnRE ﬂﬁéﬁeﬁtf the matgsal i gi%ngntgf"pﬁﬁaéirﬁfﬂ Xlﬁgﬁkeerﬁél,n’ O%‘I!llgl |yl
pht hal at e 1cu¥‘iﬁ%_@§f EdosifY HeUbat & BVdight, st v Rsuriak bl eRpdingThE RsinG afictowined
nononers. 30 The preferred nmononmer is styrene because jt provi(ﬁes an
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process of thernosetting resin conprises ad g initiators and pronoters
to a rési ringease dbé degod of icore antirasovel pf cher velgtilat magetilenthe gured ORgFBICat ur e,
or (1) _heah g haF IRt flbith 4 QaEtRUAMALAEIDR BB nt GratbSyddBrdadd N, Of
(iii) curing by exposing eresinto Ight, or |v5nc ring by exposing
t he resin with properamavangealitk saditdrat $ingretihasioo preavdsspndddestbatlonidl, eyogenic
reduction process for aht.ajni ticle size of |ess than 60 nun. The
cured nat égﬁngﬁngﬁyﬂﬁn%@lgdgmgg%é?r%?ﬁ’g ‘evated tenperature to further 5

i ncrease the dqye agtiabrsassfel iamptbdueing vied cuedd redie coroparitidne offtiisinveition afthe
cured organi? rat erials then vveﬂt t hrough a Si1§§ red ct'{on rocess to
obt ai n'% he™ i PRIYIFEGREM W%@fef“c vﬁstﬂ?r%?‘%ﬁepe@f St BRI ™t it Tonal

si ze reduGhi OfkoPERRRRAS RE| dngesthbalshitabld katatty ogRbleC of Ghialdinggthe heimpier
mll, jet mll, roller mll, etc. The ifipit'atglrf useful i n produci ng the
cured resiPRbEwsHEHEn e BYYestr PR énfionine clylepigally Apsatyated JEPTORET on
catal ysts AGRGAS JTCa0XEHeSuchP &afitists des, bdd8sR0hBloRRle FBPORI hanaikayl and
azo conpounds or any other suitable catalyst capable of  ,catal yzing the

vinyl  polpgreayberaedto i BRB) he-werbjeiselityrgpityls) dibgnapymeraridce Pl @FOELFY v
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2, 2" - azo- Firemétewsisan glsohe vseadlin combivatinnoyith piey@qssd@eﬁaaﬁm DIroide eaaliss to
control the rate of free radical initiation. A common benzoyl peroxide promoter is N,N-
diethylaniline.
Gel coat compositions can be formulated with the organic filler powder of this
20 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 wi%, preferably from
about 2 wt% to about 50 wt%, more preferably from about 10 wt% to about 50 wi% of
total gel coat formula, with HAP value of less than about 37%. Preferably, the total filler
25  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.

30

Example 1
1.5 wt% initiators (TBPB) were added into an unsaturated polyester resin

containing 60 wi% PG/NPG/IPA/MA (propylene glycol/neopentyl glycol/isophthalic



15 di-t-butyl peroxide, diisopropyl peroxide carbonate and t-butyl
peroxy- 2- et hyl hexanoate. Pronoters can also be used in conbination with
vi nyl pol ynerization peroxide catalysts to control the rate of free
radical initiation. A common benzoyl peroxide pronoter is N N

di ethylaniline. Gel coat conpositions can be fornmulated with the organic
filler powder of this 20 invention in the usual nethod. Gel coat
conpositions include pi gnent , pronDters catal ysts, stabilizers

ext enders, e e as ractl i The nt c
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the organic pomder have uni m col or appearance and have i nproved col or
st abi | isty sieerd 48xpowdliahiemmei willire. The fol | owing exanples illustrate the
preparation of organic fillers and gel coats wth the organic filler. 30
Example 1 1.5 % initiators (TBPB) were added into an unsaturated

pol yest er Exagipfe 2 cont ai ni ng 60 wt % PG NPG | PA/ MA ( propyl ene

gl ycol / neopent /i I.Go,~Dr: ACI i drSl8de HPEPY €Si N
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150C and cured f putes. The cured res Ry i |1

pi eces! aﬂgﬂ?STugﬂﬁéﬁ”vaﬂﬁgﬁ R R 5@?“%&%%9 %ﬁg%?Fn éﬁgl%Tﬁg g?amnth
the maxi MuguyBdh tiag beuredintd 2 el nbdd praniidin t@ﬁeamrelandmhrbd chxlamobs Phed. 15%
of 6% cobalt and 1.5 W% initiataors nethyl eth Ket on oxi de KP)
was added SR “@ﬁgﬁmpﬁtw%%&EEF%EWH&H}“S? 5‘9‘ PE9% bl
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resin as used in Exanp I) The resin
45 pm w1thaharnmer mill

15

Example 3
A gel coat composition is then prepared by blending the following ingredients :

Table1
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% Cobalt 0.2
Ethylene Glycol 0.2

20

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



solution was poured into a netal nold at ambient tenperature and cured for
12 hours. The <cured resin was then post-cured at 65C for 24 hours and

broken into small pieces about | square inches. The pieces were then
grinded to powder with the maxi num particle size of 45 mwth a hanmer
mll. 15 Exanple 3 A gel coat conpositig@n is then prepared by bl ending the

followng ingredients : Table 1 Conponent Wi ght Percent Unsaturated

Pol yester Resin 53.6 (sanme resin as Exanple 1) Oganic Fillers fromEx. 1
25.0 Funed Silica 1.5 Mnoner 19.0 jr. Rel ease 0.5 12% Cobalt 0.2

Et hyl ene dycol 0.2 20 Exanple 4 A €oat conposition is then prepared

by bl endi ng [the TObbﬂ%b@gnlngredlentS . -6 Tgble 2 weighePerdent/\éi ght
Percent Unslaturated Polyester Resin 53.6 (s '
Organic Filllers frYnsaawatedPolgester Regifed Silica|l.5 Mnom*®19.0 Air
Rel ease 0.5 (same resin as Example 1)

Organic Fillers from Ex. 2 25.0

Fumed Silica 1.5

Monomer 19.0

Air Release 0.5

12% Cabalt 0.2

Ethylene Glycol 0.2

Example 5

A low VOC gel coat composition is then prepared by blending the following

5  ingredients :

Table 3
Compeonent Weight Percent
Unsaturated Polyester Resin 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 :

13



12% Cobalt 0.2 Ethylene Gycol 0.2 Exanple A [ow VOC gel coat conposition
I's then prepared by blending the followng 5 ingredients : Table 3
Conmponent Wi ght Percent Unsaturated Pol yester Resin 53.6 (sanme resin as
Exanple 1) Mneral Fillers 25.0 Funed Silica 1.5 Mnoner 19.0 Air

Rel ease 0.5 12% Cobalt 0.2 Ethylene G.ycol 0.2 The gel coat from Exanple
3 was very stable in that it did not gel after three 10 nonths storage.
The gel coat of Exanple 4 was not stable in that it gelled within one week.
Exanples 6 and 7 Pignented gel coat ositions were prepared by adding
7.5 W % bl ack pignent paste into th 3 coat conposition shown in

Exampl es 3 gnd 5 IS5 - 7-gxhafji€6 4 Exarrpl e G Exanpl e 7 Es@amptoat from Exapple 3

: 92.5 Wt % CGel_coat from Exanple 5 - 92 wt % Bl ack pign .17 50
Bl ack pi gnent padieat:frop Ezgmple 3k 83.9Mt¥ng geﬁcb@&f ﬁowﬁaalpﬁr%ﬁﬁ (K]

viscosity of—t&@W 7084, C 1 ndex of
5.0-7.0. 1.8% net hyIIac y nt etghe'sp(éroxi e (I\/E P?Eglﬁnénp]basgg% fo cure the

gel coat. The gel time is around 15 mnutes and cure time is around 60

The resulting gel coats had a Brookfield viscosity of 18000 - 20000 cps at 4 rpm at

77°C and a thixotropic index of 5.0-7.0. 1.8% methyl ethyl ketone peroxide (MEKP) is

5 used to cure the gel coat. The gel time is around 15 minutes and cure time is around 60
minutes. Two gel coated laminates were prepared by spraying the catalyzed gel coat onto a
mold and letting the gel coat cure at the ambient temperature for about one hour. The
laminate was then put on the get 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

10 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.

15 Table 5
Color Difference Example 6 Example 7
DE 0.93 4.09
DL 091 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
20 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.



m nutes. Two gel coated |am nates were prepared by spraying the catalyzed
gel coat onto a nold and letting the gel coat cure at the anbient
tenperature for about one hour. The |am nate was then put on the gel coat
to about 3.5 mmin thickness. The color of cured gel coat was neasured by
a spectrophotonmeter. Part of the gel cgated surface was sanded and 1o

buf fed (known as "buff back"), and the color difference before and after
buff back was al so conpared with the spectrophotoneter. Table 5 shows the
color difference of cured gel coat higggfxanples 6 and 7. The results

i ndi cated the color difference befor after buff back were nuch

smal | er forf THe (gl mifakns&anpl € [from Ipxamphes 6. 15 [Tabl Edanfpé ®r Di f ference
Exanple 6 Exanple 7 DF 093 4 .09 DI 0.91 3 90 Dal-0.16 -0.07 Dl 0.08

-1.24 Exanple 8 - Cbkparison of| 100 Houtdlwater Boj| of LddPnates [The

gel - coat ed frammatespere preparjed w th §@g gel—coar sanpligggf Tom Exanpl es
6 and 7. The IaninaF%s had the |cured gel coat thickness around 15 i ls.
The panel s {were 20 IMWersed in boiling &67ionized wat er f-882100 hoprs, and
t he col or d¢iHerence-bhefore—andrafter IJUIOI t-est—wastneastutred in a
spect r ophotjonet er. PE’ results i|ndi cated tﬂﬁe gel coat sanpl’é from Exanple
6 has much Tess col or change conpared to the gel coat sanple from Exanple
7. -8 Table 6 Color Difference Exanple 6 Exanple 7 DE 5.11 12.19 DL 5.09
12.18 Da KxaRiples0.t321 - DlepartighBof g3l obt whi &VpVEXC Leltoattdsin  Preparation of gel

coat with Tow Vmug VOCC?y%E: urnge?turated polyester resin having the viscosity around 500 cP

5 (500 mPa.s) at 70% NVM in styrene, was used to prepare the gel coat samples. Gel coat

samples with different level of filler were prepared by blending the ingredients listed in

Table 7.
Table 7
Example 9 Example 10 Example 11

Low VOC Gel Coat Resin 72.3 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

10

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
15 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 13, 27,

and 40 mils (0.38, 0.69 and 1.02 mm).



A |l ow VOC type unsaturated polyester resin having the viscosity around 500
cP 5 (500 nPa.s) at 70% NVMin styrene, was used to prepare the gel coat
sanples. Gel coat sanples with different level of filler were prepared by
blending the ingredients listed in Table 7. Table 7 Exanple 9 Exanple 10
Example 11 Low VOC CGel Coat Resin 72.3 70.0 67.8 Organic Filler from Ex.
14.56.89.0 Funed Silica 2.0 2.0 2.0y Mononer 10.3 10.3 10.3 Air

Rel ease 0.5 0.5 0.5 12% Cobalt 0.2 0.2°0.2 Ethylene Gycol 0.2 0.2 0.2
Pigment Paste 10.0 10.0 10.0 10 The resulting gel coat sanples had a
Brookfield viscosity of 8000 - 14000 ﬁP a.s) at 4 rpmat 77C and a

t hi xotropic index of 4.0-6.5. The gel were then initiated with 1.8%
nmet hyl ethyl ketone peroxide (MEKP) and sprayed onto glass nold wth
various thicknesses. The gel coats had gel tinme around 15 mnutes and cure
time 15 around 60 m nutes. The cured gel coat filnms were then checked for
the porosity. Caneg@el filles Gatthd ichhmeneht Exainpiab§ilgs ineel soasadethepiest ty at
the gel coat thickness arpund 15..27  and } 02
. *Co. Cenmpesiea Bl G FIFSpp Ry fampbb o 100 vDr et he
fillers g ngel wegmt st Bodillet, heTant orpaichaeaaphst ¢ongprives arleedt one phe (@rihani c

filler conprising fromapout 50 to 100 wt%. base t L ght of
the fill er YeastiommresugEne pagried P"?"f?ﬁ‘?f &5 ri?@%"%&dl E@!?sg}eé}ﬁg 0 etﬁéﬁ(’ a) the
reaction prhg,gltil&tmgi@,j crBSRBRL ReIRE)| Melahize, o) thermophistiapelymers that are

D e st aghible Tt ratelstin i exipgricay sacto MR TushoRfeks thehia FuAEN N

filler being in the form of particles having a maximum particle size less than about 60 pm.

e 2. The organic filler of claim 1, wherein the particle size is in the range of about 0.1 to
about 45 pum.
3. The organic filler of claims 1 or 2, wherein the particles are visually non-

differentiable from 2 composite matrix when the particles are incorporated into composites.

4. The organic filler of one of claims 1 to 3, wherein the organic material has a glass

15  transition temperature above about 50°C.

5. The organic filler of claim 4, wherein the organic material has a glass transition

temperature above about 60°C.

6. The organic filler of one of claims 1 to 5, wherein the said reaction products a}

have a degree of cure above abou’g 70%.

20 7. The organic filler of claim 6, wherein the reaction products have a degree of cure
above about 80%.
8. The organic filler of one of claims 1 to 7, wherein the said reaction products )

have less than about 10 wt% volatile content.

9. The organic filler of claim 8, wherein the said reaction products a) have less than

25  about 5% volatile content.



neither soluble in, nor swellable in ethylenically unsaturated nononers,
the said organic filler being in the formof particles having a nmaxi num
particle size |l ess than about 60 gm 10 2. The organic filler of claiml,
wherein the particle size is in the range of about 0.1 to about 45 m 3.
The organic filler of clains 1 or 2, wherein the particles are visually
non- differentiable froma conposite matjy.x when the particles are
incorporated into conposites. 4. The organic filler of one of clains 1 to
3, wherein the organic material has a glass 15 transition tenperature
above about 50C. 5. The organic filler of claim4, wherein the organic

material hagja glrrﬁl% ﬁ‘gra%l? 'i’izliext 6% fE tglgﬂxg Pl GRRAY ﬁlg b !I'%acﬁ&ppro.ﬁucts-r Dere

organic filler o al s , Whérein t sai d reaction products
a) have a degeég adfiinglinitiataizoad mimooters70 %he 2@safuratdqth polyestagmesinsi phyagyrated

claim 6, wheregi he reacti Aro t d out
5096 5. The PobgarRe TR TRay DS B e EMRE, B ridining 380Ky 20
reacti on pr @aablesniajure, had eurirgsthe tirahie atiiute byG) virdmg\ad lambichietemperatug, or §) The
organic filler,. of claim wherein the sai.d, reacti t | ess
Chan 55 5abJR BT R drpporiis ) Sghs L ARGy Bhuedey | O
clains | toefpositaethei mixtdre 16 anidromess hhdnhgr adadttiag aic zned pradet by aaside ng
initiators and pronoters to the unszitur t ed 01' éestgf rﬁSiébs’ unsat ur at ed
pol yester/ pé?d}l&‘i“é‘tl?ﬁ%és%ﬁ?t?’d‘mrgé’ﬁDW er ¥y & BaPpiGRIZE PLICE P 4™ or nel ani ne
to forma curable mxture, and curing the curable m xture by i) curing at

anbi ent t enper at Whe organici filler of RRdh i 10g whireinnib tsaiderchdioe | ppadatcda) tazenfiethat ur e,
or iii) exposing the mxture to UV, |ight r.iv XPOSi the i xture to
i crowave aﬁﬂ“‘t"ﬂ@ﬂ %Gglﬁ?tf’ ferpetafiEe &Wgﬁagﬁrtg%l l‘}?ﬁrgfﬁ %fe %‘?% f“%d;gmroérﬁ s ‘fogér#lle

process {Hor cekpainds (@ ralupOvélailesdohtend. particle size of less than 60 m 11.
The organic filler of claim 10, wherein the said reaction products a) are

further post-cured,at el evat.ed tenperatuyre i cure
and renove ﬁ?re Vo 1 P co%’o%lg%?)%m sSIagor ?@%ﬁgeﬁh\%ﬁﬁﬁ %ﬂtég%é%ﬁ%ﬁ? %y
one of claims 1 to 11, the amount of organic filler being from 50 to 100 weight % based on

the total weight of the filler in gel coat.

13.  The gel coat composition of claim 12, wherein the organic filler is present in an
15 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.

14.  The gel coat composition of claims 12 or 13, wherein the organic filler is in particle

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

20 15. The gel coat composition of claims 12 or 13, fisther comprising reactive

ethylenically unsaturated monomers.

16.  The gel coat composition of claim 12, wherein the organic filler is present in an
amount of at least about 2 wi%, preferably from 2 to 50 wi% of the iotal gel coat
composition weight and wherein the gel coat composition has a HAP value less than about

25 37 witb%.

17.. A gel coat obtained by curing the gel coat composition of one of claims 12 to 16.

18.  An article comprising the gel coat of claim 17.



12. A gel coat conposition conprising an organic filler as defined
according to any one of clains 1 to 11, the amount of organic filler being
from50 to 100 wei ght % based on the total weight of the filler in gel
coat. 13. The gel coat conposition of claim12, wherein the organic filler
is present in an 15 anount from about 10 to about 50 wt % of total gel coat
conposition weight, the total weight o? y1the filler in the gel coat, not
exceedi ng 50% by wei ght of the total gel coat conposition. 14. The gel

coat conposition of clainms 12 or 13, wherein the organic filler is in

particle form articles are visuall f fo t he
el coat. 2015 Ueped el REisAeE B Bt oro o g 115 TLA AR Fel kel
conpri si ng E@@é‘rtdoh’t@,skﬁid&ﬁﬂs@ﬂt&ﬁ}iohiyeMﬂlﬂ&tglﬂo&tpeﬁinmnoners 16. The gel coat
conposition of claim 12, wherein the organic filler is present in an

anount of at |east about 2 w% preferably from2 to 50 wt % of the total

gel coat conposition weight and wherein the gel coat conposition has a HAP
val ue | ess than about 25 37 wt% 17. A gel coat obtained by curing the gel
coat conmposition of one of clains 12 to 16. 18. An article conprising the
gel coat of claim17. -11- 19. Use of an organic filler according to any
one of clains 1 to 11 as filler in gel coats, barrier coats, skin coats or
conposite nol ding conmpositions.



