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‘saturated monomer and (B) a silane coupling agent-coated aluminium hydroxide component, in a specifically defined propor-
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improved hot water-resistance, which can be cast to give marble-
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Hitherto, the manufacture of marbla~liks articles by

casiing or hobt-comoression molding has been known. 1“
A whlsh a polyvmerizable composibtion is employved whieh is

crepared by adding a glass filler or zlumi=ium hvadrzseids

O an unsaturated polyester resin %o form a resin masrix,

An  example of the former composition s found in

JP=CCE211L, whilst an examoles o0f the latien can be faunsd
3 in JP-52246Q61.

However, these known compositions often only give
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has been so far generally used
articles, such as bath tubs, kitchen work surfaces, wash
0 hand basins or washstands, which are required to have a
resistance Lo hot water. However, thes machinability of
marble-like articles, including cutting, drillingv or
polishing, depends greatly upon the hardness of the filler
used. Aluminium hydroxide has a Mohs' scale of hardness

‘\ g L <
of 32, whilst a glass filler is harder than the former,

5}

aaving a Mohs' scale of hardness of &, Therefore, where a

ro ) 3 \ \ >
g-ass {lller 1s used in manufactured marhle-like articles
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tools are necessary for working ang machining them.
Additionally, in kneading a glass filler~containing
polymerizabls compound, the metal parts of the Kneader are
abraded by the glass filler angd the resultant metal powder

WGl

1s Iintroduced into the polymerizable compound thereby
blackening the mardle-like article fornmed therefrom. 1In
order to avoid this problem, it is necessary to apply a
coating of titanium or glass onto the parts of the kneader
which are to be brought into contact with a glass filler.

On the other hand, it i3 also exXtremely difficult to form
artificial marble-like bath tubs and the like, which are
required to have excellent reslistance to hot water, using
aluminium hydroxide as g filler for the resin compound

The reasons are twofold; (1) firstly there is the problem
With the unsaturated polyester resin which is one of the
essential materials for arcvificial mardble andg (2)
secondly, there is the problem with the aluminium
hydroxide. Regarding the forner problem (1), where the
water-proofness of the unsaturated polyester resin
itself, for example, the water-absorption and the
hydrolysis-resistance thereof, 1s 1insufficient when
aluminium hydroxide is used as a filler, the resin itsel®
tends to whiten when it 1S brought intoc contact with hot
water. As for the latter problem (2), (a) interfacial
peeling tends to occur between the unsaturateqd polyester
resin and the aluminium hydroxide filler because of the
poor adhesion between them caused by soluble soda
lmpurities existing on the surface of the aluminium
hydroxide and because of penetration of water into the
interface therebetween, and (b) the soluble soda

components wnich exist mainly on the surface of aluminium

hydroxide as an lmpurity (such "soluyble soda components"
do not refer to the total soda content in the aluminium

hydroxide) dissolve into water whereby either the
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unsaturated polyester having 4 numdber-average molecular
welght of 2,000 or more and a double bond concentration of

2.00 x 10'3,mol/g Or more and from 30 to 60% by weight of 2
polymerizable unsaturated monomer: ang

)

S (B) the glbbsite-type zluminium hydroxide has a B®BTT
specific surface area of 2.5 m2/g or less as measured by
nitrogen gas adsorption and has a soluble soda content of
0.01% by weight or less as Nazo, the soluble soda content
being mainly present on the surface as an impurity.

1C

The unsaturated polvester resin (4) with excellent
resistance to hot water, which is enployed in the present
invention, comprises from 40 to 70% by weight of an
alpha,beta-ethylenically unsaturated polyester, which is
15 obtained by polycondensation of a saturated dibasic acid
or an anhydride thereof, or an alpha,beta~unsaturated
dibasic acid or an anhydride thereof, and a polvhydric
alcohol and which has a number-average molecular welght of
2,000 or more and a double bond concentration of 2.00 x
20 107~ mol/g or more, and from 30 to 60% by weight of a
polymerisable unsaturated monomer, the total of the two
being 100% by weight. The aluminium hyvdroxide (B) which
has been specifically surface-treated and which is also
enploved in the present invention, is a gibbsite-type

S
)

aluminium hydroxide obtained by a conventional Bayer
method. This has a BEIT specific surface ares of 2.5 m2/g

by weight or less (as NaBO) existing on the surface as an
30 impurity. Additionally, this has been surface~treated
with preferably 0.2% by weight or more, and more
preferably from 0.5 to 2% by weight, of a silane coupling
agent having an ethylenic double bond in the molecule.

35 In accordance with the present invention the resin
composition for casting artificial marble with excellent
translucency and with excellent resistance Lo hot water
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consists essentially of 100 parts by weight of the
unsaturated polyester (A) and from 50 to 350 parts bv
weight of the aluminium hydroxide (3).

The alpha,beta-ethylenically unsaturated polyester in thre
unsaturated pol?ester resin (A) is of the type obtained by
& conventional method, for example, by polycondensing an
alpha,beta-unsaturated dibasic acid or saturated dibvasic
acld or an anhvdride thereo® and z polvhvdric aloohol in
an inert gas stream atmosphere at a temperature o from
150 to ESOOC, and having an acid value falling within the
range ol from 5 to 50 and a number-average molecular
welght falling within the range of from 800 to 10,000.
When the unsaturated polyester resin is used in the
present 1nvention it should have g numnber-average
molecular weight of 2,000 or more vwhen measured as
polystyrene by liquid chromatography and a double bond
concentration of 2.00 x 10'3 mol/g or more. (In this
invention, number-average molecular welight 1is expressed
as an equlvalent value of polystyrene as determined by
liquid chromatography, and also the double bond
concentration 1is of the tvpe found in an alpha,beta-~
etaylenically unsaturated polyester.) If the resin has a
numdber-average molecular weight of less than 2,000 it
tends to liberate low molecular welght components of the
alpha,beta-ethylenically unsaturated polyester from the
hardened article (which may be called a "resin matrix")
which is produced therefrom when the article 1S brought
intc contact with hot water. On the other hand, a resin
having a double bond concentration less than 2.00 x 10"3
mol/g tends to produce a hardened article which is easily
penetrated by water, resulting in the dissolhtion of low
molecular weight components of the alpha,beta-~
ethylenically unsaturated polyvester, non-reacted
polymerizable unsaturated monomers and various additives.
As a result, it is difficult to maintain sufficient hot

water-resistance of the unsaturated polyester resin
l1tself,
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In general, most artificigl marble formed bv castine

coated with a clear gel coat (clear resin layer) on the
surfaces thereof in order tna glve them an attra'ctive
apbearance. If desired, the use of such a Clear gal o

may also be utilised in tha present inventicn., In this
case,. the resin to be used in the cleanr gel ¢
desirably an unsaturated peclyester resin of &
as that used in the resin matrisx substrate. Pre

resin having a lowenr water-absorption and a bet:er hotb
water-resistance than that used 1In the resin mabtr»iy
sudbstrate 1s selected. In such a prelerred case, marhle-

like artlcles having a better resistance to hot wabter ma
be obtained, with imcroved resistance ne
discoloration such as waltening but also to blisterin ng due
to the penetration of water into the interface between the
gel coat layer and the resin matrix substrate.

Examples of alpha,beta-unsaturated dibasic acids and
annydrides thereof which can be emploved for prenaring the
alpha-beta-ethylenicalls unsaturated polvester ol th
present invention include maleic acid, halogenated maleijo
aclds, fumaric acid an? malein anhydride. ExXamples o°f
dibasic acids and anhydrides thereco?® which can also be
emploved for preparing the polvesters include phthal
acid, phthzalino anhiydride, isoghthal ‘
acid, tetrazhvdrorhthalin anhvdride, het acid, succinio
acld, adipilc acid and sebzaic acid. Among the
especiallyv preferred are lscphthalic aci and
terephthalic acid.

The polyhviric alcshols whnich can be used to obtain the
alpha,beta-~athvlen callvy unsaturated polyesters include,

for exanple, thylene g-ycol, 1,2-propylene glycol, 1,3-
O

e
prooylene glvcol, diethvlene glycol, dipropvlene glycol,
i,3=-butanediol, necpent !l glycel, adducts of bisphenol A
with elther propylene oxlide or ethylene oxide,

hvdrogenated thisphenol 4 ans glycerin. Above all,

PCT/GBY0/01108
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especlally preferred are neopentyl glvecol, adducts of

bisphenol A with prooylene oxide or ethylene oxide and
hydrogenated bisphenol A.
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monomers whieh
can be enm ' ‘ )
ployed in the present invention, there can be

mentioned styrene, vinyltoluene, paramethylstyrene,
methacrylic acid, methyl methacrylate, ethyl
methacrylate, butyl methacrylate, 2-athylhey?

methacrylate, lauryl methagrylate, givelidyl mevhacrylate,
acryvlie acid, 2=ethyvlhexyl acrvlate, lauryl agrylate,
trimethylolpropane dimethacrylate, allvl methacr&late;
diallyl phthalate andg allyl diglyecel) carbonate. Above
all, especlally preferred is Sty¥rene. These monomers mav
be used either singly or as a mixture -of two or rnor';
polymerizable unsaturated monomers. The proportion of the
polymerizable unsaturated monomer tc the alpha,beta-
ethylenically unsaturated polyester is fron 30 to 60% by
weight. 1If the proportion is less than 30% by weight, the
20 hot water‘-fr*esistance of the unsaturated polvester resin
Will decrease. On the other hand, if it is more than 60¢
by weight, the shrinkage of the hardensdg article would be

SO large that the resin composition would not be suitable
for casting.

The specifically surface-treztad aiuminium hydroxide (B)
to be emploved in the present invention is g gibbsite-type
aluminium hydroxide obtained by Bayer method, which has‘a
BET specific surface area of 2.5 me/g or less as measured
by the nitrogen gzas adsorption method and has a scluble
soda content of 0.01% by weight or 1less as Na,0, the
soluble soda content being on the surface as an iiburity.

The aluminium hydroxide (B) is surface-treated with a
sllane coupling agent having an ethylenic double bond in

5

the molecule, such as gamma-methacryloxv-propyl-
trimethoxy-silane or vinyltriethoxy-silane, in an amount

£ £ :
O2 Pprelerapbly at least 0.2%, and more preferably from 0.5
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to 2.0%, by weight, with respect to the aluminium
hydroxide. The surface-treatment can be effected simply

by kneading the two components together.

The reason for restricting the soluble sodza conten:t on tha
surface of the aluminium hydroxide to 0.01% by weight or
less is for the purpose of promoting the bond between the
hydroxyl group of the aluminium hydroxide and the silane
coupling agent. If the aluminium hvdroxide to be surface-
treated has a soluble soda content of more than 0.01% bv
welght, the excess soluble soda content would dissolve in
hot water when brought into contact therewith and, as a
result, an adequate bond between the aluminium hvdroxide
and the silane coupling agent would not be obhtaines.

Thus, the silane coupling agent would not display a
sufficient effect.

Since the silane coupling agent is of the type having an
ethylenic double bond functional group, the functional
group 1s capable of being bonded to the unsaturated
polyester resin (A) via the polymerizable unsaturated
monomer, thereby to form a firm three-dimensiona?
structure with the aluminium hydroxide (B) and the
unsaturated polyester resin (4). The firm three-
dimensionzal structural bong functlions to prevent
interfacial peeling between the unsaturated polyester
resin (A) and the aluminium hydroxide (B), and accordingly
the hot water-resistance of the hardened article formed
from the resin composition is further improved. Where the
amount of the silane coupling agent to be used for
surface-treatment of the aluminium hydroxide (A) is less
than 0.1% by weight, the effect attainable by the agent
may be insufficient. However, an addition of the agent in
an amount of more than 2% by weight 1is economically
unfavourable, since no more effect would be achieved and
the cost would be unnecessarily elevated.

WO 91701333 Al 041 49 PCT/GB90/01108

.

. ra *
v 2. F ..
s 0 ."

.

e

|
{'t" "'
-, .
L 4 l.‘o
:\ ~ 'Y
VT F o

“-



Jﬁt-
» - _' '

\ J1

10

15

20

30

()
W

PR
s .
a
v,
o~ Nl ’
-, '
. LAV Y
s v -
. -":.'
.
e N
' .
g -
> -

) '
. \\O 91/01353 2 0 SIS PCT/GBY0/01108

-9-

The aluminium hydrox1de (B) is one having a BET specific
surface area of 2.5 m" /g or less as measured by nitrogen
gas adsorpcion, and preferably has a mean grain size of
from 2 to 80 microns. If 1t had a BET specific surfane
area o more than 2.5 g/mg, the contact area between the
aluminium hdyroxide and the hot water would be too large
when hot water penetrates into the artificial marble-like
article macde from the resin composition. As a result, not
only would the hot water-resistance o° the article be
lower but also the fluidity of the resin composition would
be lower during casting so tha* the processablility of the
resin composition would get worse. Additionally, much
labour would be necessary in order to remove the soluble
soda components from the surface of the aluminiurx
hydroxide and a larger amount of the silane coupling agent
would also be necessary for the purpose of achieving the
desired hot water-resistance. Such are disadvantageous in

view of the cost of manufacturing the intended marble-like
articles.

In accordance with the present invention, the aluminium
hydroxide (B) is dispersed into the unsaturated polyester
(A), such that the prOportion of the aluminium hydroxide
(B) is within the range of from 50 to 350 parts by weight,
¢o 100 parts by weight of the unsaturated polyester resin
(A). If the proportion is less than 50 parts by weight,
the shrinkage of the resin composition during casting and
the hardening thereof would be too great and, as a result,
the resultant products would be deformed or cracked or
would be uneven with respect to the colour. If, on the
other hand, the proportion is greater than 350 parts by
welight, the translucency of the resultant products would
be lost and the hot water-resistance thereof would be
reduced. For dispersing the surface-treated ~aluminium
hvdroxide (3) into the resin, a low speed kneader or a
high speed stirrer, or a pigment-dispersing machine or
kneading roll of the type used in the manufacture of
paints mav be emplovyed.
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In addition to the aluminium hydroxide (B) and the

unsaturated polyester resin (A), various additives such as
fillers, polymerization inhibitors, fibrous reinforcing
agents, thermoplastic resins as low shrinkage agents,
colourants and the like mav cetionally be added hy anvy
Known means up to a level below that which would inhibit

the effect of the presen: invention, during, before or
alter the dispersing step.

As a filler which mav be usable along with the aluminium
hydroxide (B) there are mentioned, for example, calaium
carbonate, tale, clay, silica, alumina, quartz, calciunm
silicate and glass fillers. In view of the translucency
and the hot water-resistance of the products, a glass
filler which has been surface-treated with an
ethylenically unsaturated silane coupling agent 1is
preferably employed. As a polymerization inhibitor usable
iln the invention, there are mentioned, for example,
hydroquinone, benzoguinone, t-butylhydroquinone,
methogquinone and t-butvl catechol. As 1 fidre-reinforcing
agent, there are mentioned, for example, glass fibre,
milled fibre and vinylon fibre. As = thermoplastic resin
to be used as a low shrinkage agent there are mentioned,

for example, polystyrene polymers and styrene-vinyl
acetate copolymers.

When the artificial marble-casting resin composition of
the present invention is hardened, from 0.3 to 3.0 parts
by weight of a hardening agent is added by a conventional
method to the composition per 100 parts by weight of the
unsaturated polyester resin in the composition. Where
hardening of the composition is to be effected at a
temperature ranging from roomn temperature to about 80°C,.a
hardening agent which is generally employed in casting,
for example, an organic peroxide hardening agent such as
methyl ethyl ketone peroxide, benzoyl peroxide, cumene
hydroperoxide, t-butyl peroxybenzoate or bis-(U4-
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butylcyclohexyl)peroxy dicarbonate, or an aszo compound

hardening agent mav be employed, optionally in combination
Octenate, or an amine such as N,N-dimethylaniline or N,N-
diethylaniline, or an organic metal compound sueh as
ferrocene, in accordance with the use of such products.
In order to avowd any undesirable colour change in the
resultant article as time goes on, 1% 1is desirable to
harden the resin compound of the invention with ej ther
bis~(unbutylcyolohexyl)peroxv dicarbonate or

comdination of this compound and another harie ning agent

wh & \ad V,

at a hardening temperature of from 40 to 80°¢.

&

The present invention Wwill be descrided in more detail by
way of the following examples: ‘

EXAMPLES 1 to 6

m

Artificial marble-like thick plates each having a size of
140 mm x 140 mm and a thickness of 8§ mm and having a 0.3-mm

gel coat layer as a coating on one surface thereof were

formed from an unsaturategd polyester (A) defined below, an
aluminium hydroxide (B8) as indicated in the Table

(Examples 1 to 6) and a hardening agent.

For Examples 1 and 2 the aluminium hydroxide (B) used was
one having a mean grain size of 50 microns, a BET specifioc
surface area of 0.3 mz/g aS measured by nitrogen gas
adsorption, a total soda content (as Na,0) of 0.21¢ by
weignt and a whiteness of 90%. For Examples 3 to 6 the
corresponding values were § microns, 2.3 mz/g, 0.07% by
welght and 999, respectively. These aluminium hydroxides
were surface-treated before use with gamma -

methacryloxypr‘opyl-tr*imethoxysilane in the amounts
recited in the Table.

For forming the resin matrix substrate 100 parts by weight
of a terephthalic acid-based unsaturated polyester resin

PCT/GB90/01108
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sold by Nippon Upica Co. under the trade name "oL424m and
having a weight change of 0.72% when dipped into 100°C-
boiling water for 300 hours, a number-average molecular
welight of 2,500 and a double bond concentration of 2.38 x

10 - mol/g, 200 parts by welght of the defined aluminiun-
hydroxide (B) and 1.0 parts by weight of a hardeningz agent

sold under the trade name "Perkerdox-18mT™ by Kayaku Akzo

Co. were kneaded, degassed, cast into a casting mould anc

hardened at 60°C for 10 minutes and then at 80%°C for L7
minutes.

For forming the gel coat layer, 10C parts by weight of an
isophthalic acid-based unsaturated polyester resin sold
under the trade name "UG 514" by Nlppon Upica Co. and
having a weight change of 0.57% when dipped into 100°C-
boiling water for 300 hours, a number-average molecular
weight of 2,800 and a double bond concentration of 2.89 x
‘lO"'3 mol/g and 1.0 parts by weight of the hardening agens
sold under the trade name "“Perkerdox-16" by Kayaku Akzo
Co. were blended and coated over the resin matrix laver
and then hardened at 60°C for 40 minutes.

Each of the thus prepared marble-like thick plate samples
was fixed in a batch-type one-surface dipping apparatus

mm was Kept 1in contact with hot water. Under this

condition, a continuous hot water-dipping test was
effected at a temperature of 94 ¥ 1°¢. After 120 hours

and 300 hours, the tested sample was taken out from the
apparatus and was checked with respect to colour change,
such as whitening or yellowing.

The results obtained are shown in the Table. Tt can be
seen that no colour change was observed in all of the
examples of the invention Nos. 1 to 6. This shows that

these samples were stable to hot water for a long period
of time.
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COMPARATIVE EXAMPLE 7

An artificial marble-like thick plate having the same
dimensions as that of Examples 1 to 5 and having a 0.3 mn
gel coat layer as a coating on one surface therecd was
formed from an unsaturated polyester resin as defined

below, an aluminium hydroxide (B) as indicated in the
Table and a hardening agent.

The aluminium hydroxide (B) used was one having a mean
graln size of 50 microns, a BET specific surface area of
0.3 mg/g a3 measured by nitrogen gas adsorption, a total
soda content (as NaEO) of 0.21% by weight and a whiteness
of 98%, and this was surface-treated before use with the

same silane coupling agent as that used in Examples 1 to
6.

For forming the resin matrix substrate, 100 parts by
welght of an isophthalic acid-based unsaturated polyester
resin having a weight change of U4.50% when dippved into
100°C-boiling water for 300 hours, a number-average
molecular weight of 1,800 and a double bond concentration
of 2.60 x 10"'3 mol/g, 200 parts by weight of the defined
aluminium hydroxide (B) and 1.0 parts by weight of the
nardening agent sold under the trade name "Perkerdox-16"

by Kayaku Akzo Co. were treated uynder the same conditions
as in Examples 1 to 6.

For forming the gel coat layer, the same unsaturated
polyester resin as that used in Examples 1 to 6 was
utilized under the same condition as in Examples 1 to 6.

The results obtained are shown in the Table. It can be
seen that the complete surface of the sample as dipped in

PCT/GB90/01108
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hot water noticeably whitened after 120 hours and that it
lost its original attractive appearance.

COMPARATIVE EXAMPLES 8 to 13 and EXAMPLE 14
—————— s 22 1D a0l BRAANILE 14

10 below, an aluminium hydroxide (3) as indicated in the

For Examples 8 to 10 the aluminium hydroxide (B) used was
one having a mean grain size of § microns, a BET specific

15 surface area of 2.3 m2/g aS measured by nitrogen gas
adsorption, a total soda content (as Na 0) of 0.07% by
weight and a whiteness of 99%. For anmples 11 to 14 the
corresponding values were 50 microns, 0.3 mz/g, 0.21% by
weight and 98%, respectively. These aluminium hydroxides

20 were all surface-treated before use with the same silane
coupling agent as that used in Examples 1 to 6.

For forming the resin matrix substrate, 100 parts of the
Same unsaturated polyester resin (A) as that used 1in
25 Examples 1 to 6, 200 parts by weight of the defined
aluminium hydroxide (B) and 1.0 parts by weight of a
hardening agent sold under the trade name "Perkerdox-16"

by Kayaku Akzo Co. were used under the same condition as
in Examples 1 to 6.

30
For forming the gel coat layer, the same unsaturated
polyester resin as that in Examples 1 to 6 was used and
treated under the same condition as iln Examples 1 to 6.
35 Bach of the thus prepared plate samples was treated and

evaluated under the same condition as that in Examples 1
to 6.
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It can be
seen that the complete surface of the Samples of Examples
: S - . Al e

8 « o “ - . » »
to 13 as dipped in hot water Significantly whitened
arter 300 hours. Thus, all of thoss Samples lost their

\J)

original attractive appearance af:ian the hot water-
dippring test.

In Example 14 in which only a very small amoun: of the
sllane coupling agent was used some whltening occurred bu*

10 only after 3C0 hours. For some applications this degree
of hot water stadbility is sutfioient.
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good translucency and a high hot water-resistance.
Additionally, the resin-based compositions of the
Invention were found to have a betten processibility as
compared with conventional resin-based compositcions

containing a glass filler. Therefore, the former are
superior to the latter with respect to cost.

Since the resin-based compositions of the invention
contain aluminium hydroxide, they may absord heat
corresponding to the decomposition heat in an elevated
temperature atmosphere such as a fire. That is, the resin
matrix substrate that is formed from the resin-based
composition of the invention may be made fire-proof

because of the incorporation of aluminium hydroxide
thereinto,

Accordingly, the marble-like articles to be made from the
resin-based compositions of the present invention may be
widely utilized in various fields, such as house interiors
for bath tubs, kitchen work surfaces, wash hand basins or
washstand, as well as other buillding parts and car parts,
llke any conventional FRP material. Accordingly, the
present invention has good industrial utility.

PCT/GBY/01108
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CLAIMS

1. A resin-based composition for casting artificial
marble with excellent resistance to hot water, which
consists essentially of 100 parts by weight of an
unsaturated polyester resin and from 50 to 350 parts by
weight of a gibbsite-type aluminium hydroxide which has
been surface-treated with a silane coupling a'gent having
an ethylenic ‘double bond in the molecule and which is
characterized in that:

(A) the unsaturated polyester resin is composed of
from 40 to 70% by weight of an alpha,beta-ethylenically
unsaturated polyester having a number-average molecular
weight of 2,000 or more and a double bond concentration of
2.00 x 10"3 mol/g or more and from 30 to 60% by weight of a
polymerizable unsaturated monomer: and

(B) the gibbsite-type aluminium hydroxide has a BET

2/3 or less as measured by

specific surface area of 2.5 m
nitrogen gas adsorption and has a soluble soda content of
N0.01% by weight or less as Na,0, the soluble soda content

being present mainly on the surface as an impurity.

2. A resin-based composition as claimed in c¢laim 1,
wherein the alpha,beta-ethylenically unsaturated
polyester is one obtained by the polycondensation of a
saturated dibasic acid or an anhvdride thereof, or an

alpha,beta-unsaturated dibasic acid or an anhydride
thereof, and a polyhydric alcchol. |

3. A resin-based composition as claimed in claim 2,
wherein the dibasic acid is 1isophthalic acid or
terephthalic acid, and the polvhydric alcohol is neopentyl
alcohol, an adduct of hisphenol A with propylene oxide or
ethylene oxide, or hydrogenated bisphenol A.

Y. A resin-based composition as claimed in any one of
claims 1 to 3, wherein the silane coupling agent is gamma-

drbtebitemiagsy oo ’ 1o o apin s o A e AL VI I DI IO Attt b g 23 v T SR el e O §
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methacryloxy-propyl-trimethoxysilane or vinyl-

trimethoxysilane.

5. A resin-based composition as claimed in any one of
claims 1 to 4, wherein the aluminium hydroxide has been
treated with 0.2% by weight or more of the silane

coupling agent.

6. A resin-based composition as claimed in claim 9,
wherein the aluminium hydroxide has been treated with from
0.5 to 2% by weight of the silane coupling agent.

1. A resin-based composition as claimed in any one of

claims 1 to 6, wherein the aluminium hydroxide has a

mean grain size of from 3 to 80 microns.

8. A resin-based composition as claimed in any one of
claims 1 to 7, wherein the polymerisable unsaturated

monomer 1s styrene.

9. An article when formed by casting and curing a resin-

based composition as claimed in any one of claims 1
Co 8.

10. An article as claimed in claim 9, including a clear
coating layer made from either the same or a different
unsaturated polyester resin as is used to make the body of
the article.
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