SPECIFICATION
ACRYLIC RESIN COMPOSITION, ACRYLIC PREMIX, PROCESS FOR

PRODUCING ACRYLIC ARTIFICIAL MARBLE AND THICKENING AGENT

TECHNICAL FIELD
The present invention relates to an acrylic resin
composition useful as a raw material for an acrylic premix
which has stable qualities, manifests high productivity and
is excellent in handling property and molding-
processability, a method for éroducing an acrylic
artificial iuarble which manifests high productivity and is

excellent in appearance, and a thickening agent.

BACKGROUND ART

Acrylic artificial marbles obtained by blending an
'acryiic resin with inorganic fillers such as aluminium
hydrexide and the like have various prominent functions and
characteristics sueh'as an excellent appearance, soft
feeling, weatherability and the like, and are widely used
forcounterssuchasaakitchencounterandthelike,lavatory
dressing tables, waterproof pans and other building uses.
These artificial marbles are genefally'produced.by filling.
a mold with what is called slurry obtained by dispersing
inorganic fillers in acrylic syrup, and by curing and
polymerizing the filled slurry at relatively low

temperature. However, since this acrylic syrup has a low



boiling temperature, there is né'other selection than
loweriﬁg the curing temperature; and qonsequently a long
time is required for molding leading to low productivity.
Further, since there is a problem regarding the filling
ability of the slurry into a mold, the configuration of the
resulting molded article is limited.

To improve these defects, there have been
conventionally made investigations to produce an acrylic
artificial marble by heat and.pressure-molding'of a premix
obtained by thickening resin syrup with a thickening agent.

For example, Japanese Patent Application Laid-Open
(JP-A) No. 5(1993)-32720 discloses an acrylic premix for
an artificiéi marble, excellent in handling property and
molding propérty, prepared by blénding acrylic syrup with
a crosslinked resin powder having a specific degree of
swelling obtained by suspension polymerization. Further, .
Japanese Patent Application Laid-Open (JP-A) No.
6(1994)-298883 discloses an acrylic premix fér an
artificial marble, excellent in low shrinking property in
heat-curing, prepared by blending écrylic syrup with a
thermoplastic acrylic resin powder which is poor-soluble
in the syrup. Further, Japanese Patent Application
Laid-Open (JP-A) No. 6(1994)-313019 discloses an acrylic
premix for an artificial marble which prevents cracking in
molding and provides improved appéarance and thickening

stability of the resulting molded article by blending



acrylic syrup with a resin ppwder prepared by the spray
drying-treatment of a crosslinked polymer obtained by
emulsion polymerization.

However, when the resin powders disclosed in
Japanese Patent Application Laid-Open (JP-A) Nos.
5(1993)-32720 and 6(1994)-298883 are used, there are
prbblemsthatproductioncostincreasessinceealargeamount
of resin powder is required for thickening acrylic syrup
and, further, productivity lowers since a long time is
required for thickening.

f‘urther, wheﬁ the resin powder disclosed in Japanese
Patent Application Laid-Open (JP-A) No. 6(1994)-313019 is
used, there is a problem that aging of the premix for a long
time (approximately 24 hours) is necessary for thickening

up to such level that enables heat and pressure-molding.

DISCLOSURE OF INVENTION

The object of the present invention is to provide
an acrylic resin composition which thickening in a short
time, an acrylic premix which manifests high productivity,
is suitable for molding at higﬁ temperature and is excellent
in molding-processability, a method for producing an
acrylic artificial marblewhichmanifests high productivity
and is excellent in appearance, and a thickening agent
suitable for such uses.

The present inventors have intensively studied to



accomplish the aboveidescribed object, and consequently
have found that excéilent effects can be-obtained by
blending acrylic syrup with a specific polymer powder as
athickeningagentandhévecompletedthepresentinvention.

Namely, the present invention relates to an acrylic
resin composition comprising a non-crosslinked polymer
powder having a bulk density within the range from 0.1 to
0.7 g/ml, an oil absorption“based.on_linseed.oil.within.the
range from 60 to 200 ml1/100 g and a degree of swelling by
metﬁyl methacrylate of 16-fold or more, and acrylic syrup
consisting essentially of methyl methacrylate or a
(meth)acrylic monomer mixture (a).-and polymethyl
methacrylate or an acrylic copolymer (b); an acrylic premix
comprising this acrylic resin composition and an inorganic
filler; an acrylic premix obtained by kneading uniformly
constituent components of this acrylic resin composition
and an inorganic filler and simultaneously thickening and
extruding the mixture to continuously form the mixture into
a desirea form; amethod for producing an acrylic artificial
marble in which these acrylic premixes are subjected to heat
and pressure-curing; and a thickening agent consisting
éssentially of a non-crosslinked polymer powder having a
bulk density within the range from 0.1 to 0.7 g/ml, an oil
absorption based on lihseed 0oil within the range from 60
to 200 ml1/100 g and a degree of swelling by methyl

methacrylate of 16-fold or more.



BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schemétic view showing one example of
the continuoﬁs production method for the premix of the
present invention. Fig.2 is a schematic view showing one

example of the premix formed into a sheet form.

BEST MODE FOR CARRYING OUT THE INVENTION

The polymer powder used in the acrylic resin
composition of the present invention is one which is used
as a thickening agent, and should be a-non-crosslinked
polymer powder having a bulk density within the range from
0.1t00.7g/ml, anoil absorptionbasedon linseedoil within
the range from 60 to 200 m1/100 g and a degree of swelling
by methyl methacrylate of 16-fold or more.

The reason for this is that when the bulk density
of the polymer'powder is equal to or more than 0.1 g/ml,
the polymér powder is not eaéily scattered, consequently,
the yield in the production is excelllent, and fuming caused
in adding and mixing of the,polymer powder into acrylic syrup
decreases, cons.equent-ly workability is excellent, and when
the bulk density of the polymer powder is equal to or less
than 0.7 g/ml, it is possible to obtain sufficient
thickening effect ﬁrith a small amount of the polymer powder
and thickening is accomplished in a short time, therefore,
there are obtained increased productivity and an advantage

in cost. This bulk density is preferably within the range



from 0.15j;o 0.65 g/ml, more preferably within the range
from 0.2 fo 0.6 g/ml.

Further reason is that when the oil absorption based
on linseed oil of the polymer powder is equal to or more
than.60 ml/100 g, it is possible fo obtain sufficient
thickening effect with a small amount of the polymer powdér
and thickening is accomplished in a short time, therefore,
there are obtained increased productivi'ﬁy and an advantage
in cost, and when the oil absorptioh based on linseed oil
of the polymer powder is equal to or less than 200 ml/100
g, the dispersibility of the polﬁer powder in acrylic syrup
is excellent,'and consequently, kneading property is
' excellent in producing an acrylic premix from an acrylic
resin composition comprising the polymer powder and acrylic
syrup. This oil absorption is preferably within the range
from 70 to 180 m1/100 g, more preferably within the range
from 80 to 140 ml/100 g.

Still further reason is that when the degree of
swelling by methyl methacrylate of the polymer powder is
equal to or more than 16-fold, effect for thickening acrylic
syrup is sufficient. This degreé of swelling is more
preferably equal to or more than 20-fold.

Further, reason is that since the polymer powder is
a non-crosslinked polymer, sufficient thickening effect is
obtained in a short time, and when an acrylic resin

composition comprising this polymer powder is used in the



productiq;l of a granite-like artificial marble, clarity of
-grain pati:ern tends to be enhanced, and further, unevenness
in grain pattern tends to disappear. It is hypothesized
that such.tendeﬁcy occurs since a non-crosslinked polymer
powder is swollen in acrylic syrup and then a part or all
of the swollen product ié'immediately dissolved. 1In
consideration of the balance between thickening effect and
thickening time, it is preferable that the weight-average
molecular weight of the polymer powder consisting of a
non-crosslinked polymer is equal to or more than 100000.
This weight-average molecular weight is more preferably
within the rangé from 100000 to 3500000, further preferably
within the range from 300000 to 3000000, and particularly
preferably within the range from 500000 to 2000000. In the
present invention, the term “non-crosslinked polymer
powder” means a polymer powder at least-the surface portion
thereof is composed of a non-crosslinked polYmer.

The specific surface area of the polymer powder used
in the present invention is not particularly restricted,
however, preferably within the range from 1 to 100 m2/g.
The reason for this is that if the specific surface area
of the polymer powder is equal to or more than 1 mz/g,
sufficient thickening effect is obtained with a small amount
of the polymer powder and thickening is possible in a short
time to improve productivity, and further when an acrylic

resin composition comprising this polymer powder is used




for the production of a granite-like artificial marblé,
clarity of grain pattern tends to increase and une'venness
of grain pattern tends to disappear, and if the specific
surface area of the polymer powder is eqﬁal to or less than
100 mZ/g,_ handling property in thickening is excellent since
dispersibility of the polymer powder in acrylic syrup is
excellent, and when an acrylic premix is produced from an
acrylic resin composition comprising the polymer powder and
aérylic syrup, kneading property tends to be improved. This
specific surface area is more preferably within the range
from 3 to 100 mz/g, and particularly preferably within the
range from 5 to 100 n?/g. -

The average particle diameter of the polymer powder
is not particularly restricted, however, preferably within
the range from 1 to 250 £ m. The reason for this ié that
when the average particle diameter is equal to or more than
1 um, fumi.ng of the powder tends to decrease and handling
property of the polymer powder tends to be improved, and
when the average parﬁicle size is equal to or less than 250
# m, the appearance of the resulting molding material,
particularly gloss and surface smoothness tend to be
improved. This average particle diameter is more
preferably within the range from 5 to 150 u m, and
particularly preferably within the range from 10 to 70 n
m.

The polymer powder used in the present invention is



preferably a secbndary flocculat__ﬁ?é obtained by flocculation
bé_tween primary particles. The reason for this is that when
the polymer powder is the form of a secondary flocculate,
the absorption speed of acrylic syrup compdnents is fast
and consequently thickening property tends to be extremely
improved.

Further, in this case, the average .particle diameter
of the primary particle of the polymer powder is preferably
within the range from 0.03 to 1 4 m. The reason for this
is that when the average particle diameter of the primary
particle' is equal to or more than 0.03 z m, the yield in
producing the polymer powder as a secondary flocculate tend
to be improved, and when the average particle diameter of
the primary particle is equal to or less than 1 u m,
suffic ien{: thickening effect is obtainedwith a small amount
of the polymer powder and thickening is possible in a short
time, therefore, productivity increases, and further when
an acrylic resin composition comprising this polymer powder
is used in the production of a granite-like artificial
marble, clarity of grain pattern tends to be enhanced and
unevenness ingrainpattern tends todisappear. The average
particle diameter of this primary particle is more
preferably within the range from 0.07 to 0.7 u m.

As polymers gonstituting the polymer powder, various
compounds can be appropriately selected és fhe-occasion

demands, and they are not particularly restricted. If the



appearance and the like of the resulting acrylic artificial‘f '
marble are took into consideration, an acrylic polymer is
preferred.

Examples of constituent components (monomers used
for polymerization, and the like) of the polymer powder
include alkyl (meth)acrylates carrying an alkyl group
having 1 to 20 carbon atoms, cyclohexyl (meth)acrylate,
glycidyl (meth)acrylate, hydroxyalkyl (meth)acrylates,
(meth)acrylic acid, metal salts of (meth)acrylic acid,
fumaric acid, fumaiates, maleic acid, maleates, aromatic
vinyls, vinyl acetate, (meth)acrylic amide, |
(meth)acrylonitrile, vinyl chloride, maleic anhydride and
the like. These may be optionally‘polymerized alone or
copolymerized in combination of two or more. In
consideration of affinity with monomer components
constituting acrylic syrup, (meth)acrylic monomers are
preferable. 1In the present specification, the term

“(meth)acrylic” means “acrylic and/or methacrylic” .

Further, the polymer powder used in the present
invention can be a polymer powder having what is called
core/shell structure constituted of a core phase and a shell
phase respectively cémposed of a polymer having different
chemical composition, structure, moleqular weight and the
like each other. 1In this case, the core phase may be either
a non-crosslinked polymer or a crosslinked polymer, however,

the shell phasé is required to be a non-crosslinked polymer.
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Asqonstituentcomébnentsoftheéorephaseandshell
phase of the polymer powder, there are lisﬁed, for example,
variousICOmponents listed'as examples of the constituent
components of the polymer powder, and the like. These nay
be also optionally polymerized alone or copolymerized in
combination of two or more. It is preferable to ﬁse methyi
methacrylate as a main component of the shell phase since
affinity withmonomer components constitutingacrylic syrup
is enhanced.

For crosslinking the core phase, thére may be used
as the constituent components polyfunctional monomers such
as ethylene glycol di(meth)acrylate, propylene glycol
di(meth)acrylate, 1,3-butylene glycol di(meth)acrylate,
l,4-butylene glycol di(meth)acrylate, 1,6-hexanediol
di(meth)acrylate, dimethylolethane di(meth)acrylate,
l,1-dimethylolpropane di(meth)acrylate, 2,2- .
dimethylolpropane di(meth)acrYlate, trimethylolethane
tri(meth)acrylate, trimethylolpropane tri(meth)acrylate,
tetramethylolmethane tri(meth)acrylate,
tetramethylolmethane di(meth)acrylate, neopentyl glycol
di(meth)acrylate, polyhydric esters of (meth)acrylic acid
and polyhydic alcohols [polyethylene glycol, polypropylene
glycol, pentaerythritol, dipentaerythritol and the 1like] ,
divinylbgﬁzene,triallylisocyanurate,allylmethacrylate
and the like. These can be used alone or in combination

of two or more.
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Further, the polymer powder may contain an Jijtnorganic
filler, however, for further increase of the thickening
effect, it is preferable for the polymer powder to contain
no inorganic filler.

The production method for the polymer powder is not
particularly restricted, and, for example, public-known
methods such as bulk polymerization, solution
polymerization, suspension polymerization, emulsion
polymerization, dispersion polymerization and the like are
listed. Among other, a method inwhich an emulsion obtained
by'emulsion.polymerizgtion is subjected to treatments such
as spray drying, freeze drying, salt/acid coagulation and
the like to give a'polymer powder has excellent production
efficiency and is preferred.

The acrylic syrup used in the acrylic resin
composition of the present invention consists essentially
of methyl methacrylate or a (meth)acrylic monomer mixture
(a)andpolymethylmethacrylatecn:anacryliccopolymer(b).

Methyl methacrylate or a (meth)acrylic monomer
mixture (a) is preferably a unsaturated monomer or
uns atﬁrgted monomer mixture containing methyl methacrylate
in an amount within the range from 50 to 100% by weight;
The content of the component (a) in the acrylic syru§ is
not particularly restricted, however, in consideration of
wofkability when the acfylic resin composition of the

present invention is used as an acrylic premix and physical
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properties sucﬁtas mechanical strength and the like when
this acrylic prémik is used as a raw material for an acrylic
artificial marble, the content is preferably within the
| range from 30 to 90% by weight. The reason for this is that
when the content of the component (a) is equal to or more
than30%byweight,thesjruphaslowviscosityandtherefore
handlingpropeftythereofisexcellent,andwhenthecontent
of the component (a) is equal to or less than 90% by weight,
shrinkiqg rate in curing tends to lowef. This content is
more.preferably'within the range from 40 to 85% by weight,
particularly preferably within the range from 50 to 80% by
weight.

Examples of the monomer used in the component (a)
other than methyl methacrylate include monofunctional
monomers such as alkyl (meth)acrylates carrying an alkyl
group having 1 to 20 carbon atoms, cyclohexyl (meth)acrylate,
glycidyl (meth)acrylate, hydroxyalkyl (meth)acrylates,
(meth)acrylic acid, metal salts of (meth)acrylic acid,
fumaric acid, fumaratés, maleic acid, maleates, aromatic
vinyls, vinyl acetate, (meth)acrylic amide,
(meth)acrylonitrile; vinyl chloride, maleic anhydride and
the like; and polyfunctional monomers such as ethylene
glycol di(meth)acrylate} p?opylene glycol
di(meth)acrylate, 1,3-butylene glycol di(meth)gcrylate,
1,4-butylene glycol ai(meth)acrylate, 1,6-hexanediol |

di (meth)acrylate, dimethylolethane di(meth)acrylate,
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1,1-dimethylolpropane di(meth)acrylat;, 2,2-
diméthylolpropane di(meth)acrylate, trimethylolethane
tri(meth)acrylate, trimethylolpropane tri(meth)acrylate,
tetramethylolmethane tri(meth)acrylate,
tetramethflolmethane di(meth)acrylate;.neopentyl glycol
di (meth)acrylate, pdlyhydric esters of (meth)acrylic acid
and polyhydic alcohols [polyethylene glycol, polypropylene
glycol, pentaerythritol, dipentaerjthritol.anduthe like] ,
divinylbenzene,triallylisocyanurate,allylmethacrylate
and the like. These may be uéed alone or in combination
of two or more as the occasion demands. |

To impart strength, solvent resistance, diﬁension
stability and the like to a molded article obtained by us ing
the acrylic resin.composition.of the present inventidn, iﬁ
is preferable that the component (a) comprises a |
polyfunctional monomer such as a polyfunctional
(meth)acrylic monomer or the like. 1In this cése, the amount
used of the polyfunctional monomer is.not particularly
restricted, howevei, the polyfunctional monomer is
preferably'used in an amount within the range from 3 to 50%
by weight in the component (a) to obtain the above-described
effect more efficiently.

In particular, it is preferable to use neopentyl
glycol dimethacrylate as a monomer other than methyl
methacrylate to be used in the component (a), sincé a molded

article having remarkably excellent surface gloss is
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obtaiged. In this case, neopentyl glycol dimethacrylate
andothérpolyfunctionalmonomersmaybeusedtogether. The
amount to be blended of neopentyl glycol dimethacrylate is
not particularlylrestricted, however, it is preferable that
the amount is equal to or more than 50% by weight based on
the total amount of monomers other than methyl methacrylate
in the component (a).

Polymethyl methacrylate or an acrylic copolymer (b)
constituting the acrylic syrup used in the acrylic resin
composition 6f the present invention is preferably an
acrylic polymer containing a fepeating unit of a methyl
methacrylate structure in an amount within the range from
50 to 100% by mol. The content of the component (b) in the
acrylic syrup is not particularly restricted, however, in
consideration of workability when the acrylic resin
composition of the present invention is used as an acrylic
premix and physical properties such as mecﬁanical strength
and the like when this-acrylic premix is used as a raw
material for an acfylic artificial marble, the content is
preferably within the range from 10 to 70% by weight, more
pfeferablyfromlSix:GO%byweight,particularlypreferably
from 20 to 50% by weight.

The component (b) may bé either a crosslinked polymer
or a non-crosslinked polymer, and can be appropriately
selected as the occasion demands. When flowability of the

resulting resin composition and mechanical strength of a

15



molding material are took intozéonsideration, the
weight-average molecular weighﬁ is preferably within the
range from 15000 to 300000, more preferably within the range
from 25000 to 250000.

As the cohstituent components other than methyl
methacrylate used in the component (b), there are listed,
for example, various components previously listed as
examples of the constituent components of the component (a),
and the like. These can be also used in combination of two
or more, and can be‘optionally cdpolymerized with a
polyfunctional monomer. The component (b) can be produced
by publié-known polymerization methods such as solution
polymerization, bulk polymerization, emulsion
polymerization, suspension polymerization and the like.

The acrylic syrup used in the acrylic resin
composition of the present invention may be a syrup obtained
by dissolving the component (b) in the component (a), asyrup
obtained by partial polymerization of the component (a) to
produce the component (b) which is the polymer thereof in
the component (a), or a syrup obtained by further adding
the component (a) to this partial.polymerized nmixture or
by further adding the component (b) to this partial
polymerized mixture.

The contents of the polymer powder and acrylic syrup
in the acrylic resin composition of the present invention

are not particularly restricted, however, it is desirable
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téat the content of the polymér powder is within the range
ffom 0.1 to 100 parts by wéight based on 100 parts by weight
of the acrylic_syrup. The reason for this is that when the
amount used of the polymer powder is equal to or more than
0.1 part by weight, high thickening effect tends to be
manifested, and when the amount used is equal to or less
than 100 parts by weight, there is an inclination that
dispersibility of the polymer powder is excellent and
advantage in cost is obtained. This content of the polymer
powder is more preferabiy within the range from 1 to 80 parts
by weight.

The acrylic resin composition 6f the present
invention becomes an acrylic premix particularly useful as
a raw material of an acrylic artificial marble by further
blending an inorganic filler, and optionally other
" additives and the like.- The acrylic premix of the present
invention has features that it has no stickiness and has
excellent handling property and measurement and the like
are easy.

In the acrylic premix of the present invention, the
content of the inorganic filler is preferably within the
range from 50 to 400 parts by weight based on 100 parts by
weight of thg acrylic resin composition. The reason for
this is that when the content of the inorganic filler is
equal to or more than 50 parts by weight, feeling, heat

resistance and the like of the resultingmolded article tend
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to be improved, and when tée content is equal to or less
than 400 parts by weight, there is a tendency that a molded
article having high strength can be obtained.

As this inorganic filler, there ca_lﬁ be appropriately
us.ed inorganic fillers such as aluminium hydroxide, silica,
amorphous silica, calcium carbonate, barium sulfate,
titanium oxide, calcium phosphate, talc, -clay, glass powder
and the like as the occasion demands. Particularly when
the acrylic premix of the present invention is used as a
molding material for an artificial marble, aluminium
hydroxide, silica, amorphous silica and glass powder are
preferred as the inorganic filler.

To the acrylic premix of the present invention, can.
beoptionallyaddedvafioﬁsadditivessuchascuringagents,
for example, organic peroxideé, azo compounds and the like
such as benzoyl peroxide, lauroyl peroxide, t-butyl.
hydroperoxide, cyclohexanone peroxide, methylethyl
peroxide, t-butyl peroxyoctoate, t-butyl peroxybenzoate,
dicumyl peroxide, 1,1-bis(t-butyl peroxy)3,3,5-
trimethylcyclohexane, azobisisobutyronitrile and the
like; reinforcing mateiials such as a glass fiber, carbon
fiber and the like; coloring agents; low profile agents,
and the like. In particular, by the addition of zinc
stearate, a molded article having further excellent gloss
can be obtained. The amount blended of zinc stearate is

not particularly restricted, however, it is preferable that
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the amount is within the range from 0.05 to 4.0 parts by
weight base on 100 parts by wéight the acrylic premix. This
amount blended is more preferably within the range from 0.1
to 2.0 parts by weight.

Further, a granite-like artificial marble having
clear grain pattern and excellent in design can be obtained
by further blending an inorganic filler-containing resin
particle to the acrylic premix of the present invention and
by molding the resulting mixture. It is hypothesized that
the reason for this is that the acrylic premix of the present
invention needs no aging period and thickens in a short time
after completion of kneading,.therefore; indefinitenegs in
the inteiface between grains and matrix due to swelling of
the inorganic filler-containing resin particle is
inhibited.

The amount-blended of the inofganic filler-
containing resin particle is not particularly restricted,
however, it is preferable that the amount blended is within
the range from 1 to 200 parts by Weight based on 100 parts
by weight of the acrylic premix. The reason for this is
that when the amount blended of the inorganic filler-
containing resin particle is equal to or more than 1 part
by weight, grain pattern having excellent desién tends to
be obtained, and when the amount blended is equal to or less
than 200 parts by weight, kneading property in producing

the acrylic premix tends to be improved. This amount
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blended is more preferq%ly'within_the range from 10 to 100
parts by weight.

As the resin constituting the inorganic filler-
containing resin particle, any resin is permissible
provided it is not dissolved in methyl methacrylate, and,
for example, crosslinked écrylic resins, crosslinked
polyester resins, crosslinked styrene resins and the like
may be 1listed. The crosslinked acrylic resin is preferable
since it has high affinity with the acrylic resin
composition of the present invention and can provide a
molded article having beautiful appearance. This
crosslinked acrylic resin may also be one comprising
polymethyl methacrylate or an acrylic copolymer obtained
from a monomer mixture containing as a main component methyl
methacrylate.

The inorganic filler constituting the inorganic
filler-containing resin particle is preferably used in an
amount within the range from 50 to 400 parts by weight based
on 100 parts by weight of the resin. The reason for this
is that when the content of the inorganic filler is equal
to or more than 50 parts by weight, feeling and heat
resistance of the resulting molded article tend to be
improved, and when the content is equal to or less than 400
parts by weight, there is a tendency that a molded article
having high strength can be obtained.

As this inorganic filler, there can be appropriately
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used inorganic fillers such as aluminium hydroxide, silica,
amorphous silica, calcium carbonate, barium sulfate,
titaniumoxide, calcium phdsphate, tglc, clay, glass powder
and the like as the occasion demands. Particularly when
a granite—like artificial marble is produced, aluminium
hydroxide, silica, amorphous silica and glass powder are
preferred as the inorganic filler.

The production method for the inorganic filler-
containing resin particle is.not particularly‘restrictéd,
there is listed, for example, amethod inwhich a resinmolded
article containing an inorganic filler obtained by
polymerization and curing using a heat press method, casting
method and the like is ground and classified through a sieve.
For example, a method in which the acrylic artificial marble
molded as described above is ground and classified is
preferable.

As the inorganic filler-containing resin particle,
a particle of which particle diameter is equal to or less
than the thickness of the molded article can be used, and
such particle can be used alone or in combination of two
or more particles eacn having different color or particle
diameter.

There is no specific restriction regarding the
kneading method_for the constituent components to obtain
the acrylic resin composition of the present invention and

the acrylic premix using the composition, if it is a method
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capable of kneading a material having high viscosity
'efficiently.

In particular, since the acrylic resin composition
of the present invention thickens in a short time, an acrylic
premix cdn be produced continuously by kneading uniformly
the constituent components of the acrylic resin composition
and an inorganic filler and simultaneously thickening and
extruding the resulting mixture to form the mixture into
a desired form. For this extrusion, public-known various
methods can be used, and among other, a kneading extruder
is suitably used. |

The kneading extruder may not be limited if it has
kneading function and extrﬁding function in the machine,
and a machine equipped with a screw can be listed as a
no-limiting example. This screw preferably has a shape
whichlowers heat generation in kneading as much as possible,
and it is more preferable to enable cooling water to flow
through the insidé of the screw. Regarding cooling, it is
preferable to cool not only the screw itself but also parts
around the screw, and public-known methods can be adopted.
The diameter, length, depth of groove, number of revolution,
temperature and the like of the screw may be suitably
selected depending on treating amount, physical properties
and the like required for a mixed product. Further, the
screw may be monoaxial, biaxial or triaxial, and there is

no limitation.
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Next, one example of the continuous production
method of the acrylic premix of the present invention.will
be described below using figures.

A liquid component among the _constituent components
ofthepremixwasintroducedintoatﬁnkl,ﬁsinganapparatus
shown in Fig. 1. Regarding the liquid component used here,
various combinations of the above-described various
constituent components are possible provided they can pass
through a liquid transport conduit (a) 2, liquid transport
pump 3 and liquid transport conduit (b) 4. For example,
a combination of syrup and additives such as a curing agent,
internal releasing agent and the like is listed. When a
liquid component obtained by fnixing the various components
is used, it is preferable to previously measure the various
components and mix them sufficiently before being
introduced into the tank 1.

It is preferable to select materials which are not
chemically corroded where they are in contact with the
liguid component, to make the tank 1, liquid transport
conduit (a) 2, liquid transport pump 3 and liquid transpoft
conduit (b) 4. The liquid transport pump 3 is not restricted
provided it has quantitative supplying function as
repfesented by a gear pump and snake pump, and it is
preferable to select it considering physical properties
such as viscosity and the like of the liquid component.

On the other hand, the powdery component among the
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- constituent components of the acrylic premix is introduced
into a tank 5. Regarding the powdery component used here,
various combinations of the above-described various
constituent components are possible provided they can pa.ss
through a quantitative feeder 6 and conduit 7. A
combination of other vessel 5, quantitative feeder 6 and
conduit 7 may further be added according to the number of
the kind of the -constituent cémponents. When a powdery
component obtained by mixing the various components is used,
it is preferablé to previously measure the various
components and mi# them sufficiently before being
introduced into the vessel 5.

When a powdery component obtained by mixing
components each having different particle diameter and:
specific gravity is introduced into the vessel 5, since
there is a possibility that it is classified in the vessel
5, it is preferable that the vessel 5 has a mechanism cépable
ofblehdingsuchasaiagitatingbladeandﬁhelike. Further,
it is preferable to u.se a material on which no chemical and
physical influence is exerted by powdery components, to make
the vessel 5.

The quantitative feeder 6 ié one such as, for example,
a screw feeder, and is not restricted provided it has such
powder transport ability. The ratio (ratio by weight) of
the supply of the quantitative feeder 6 and the supply of

the liquid transport pump 3 is preferably as constant as
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possible. Therefore, it is preferable that introducing
amountsofthe]iquidcomponentsandpowderycomponentsinto
a hopper 8 are controlled with constantly being weighed.
As the controlling method, for example, a method which
weighs the tank 1 and vessel 5 and other public-known methods
can be used.

A conduit 7 is used for introducing the powdery
components into the hopper 8. The ligquid components and
. powdery components supplied to the hopper 8 are supplied
to a kneading extruder 9. The liquid components and powdery
compénents_supplied are kneaded by the kneading extruder
9 and at the same time, the mixed product thickens in the
kneading extruder to become a premix.

An extruding die 10 is mounted at the leading end
of the kneading extruder 9, and regulates the cross
sectional shape of the continuously extruded premix. The
thickened premix is formed into a premix having a desired
form by being extruded from the die 10. This formed premix
is cut into given length by a cutter 11. The cutter 11 is
one such as, for example, a guillotine cutter, and is not
limited to this provided it has the equivalent function.

Fig. 2 schematically shows one example of a premix
formed into a sheet form. In-Fig. 2, a mark P indicates
length, a mark Q indicatles thickness and a mark R indicates
width, and dimensions of the marks P, Q and R may be suitably

controlled to desired sizes respectively. This formed
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premix needs no aging, and can be transported to a mold
directly after forming to be molded.

Further, since this formed premix has draping
p:operty, it is preferable to transport the premix by a
conveyor 12 and the like after being discharged from the
die 10 as shown in Fig. 1. When a long time is required
for the transportation before molding, it is preferable to
cover the formed premix from over and below the premix with
covering films 13 and 14 to ﬁaintain natures and conditions.
of the premix. It is preferable that these covering films
13 and 14 have barrier ability against monomers and the like
contained in the formed premix. Further; when-the formed
premix is transported, the premix is preferably stored in
a vessel and the like to maintain the formed shape.

The acrylic .artificial marble of the present
invention can be obtained by filling the acrylic premix of
the present invention into a mold and by subjecting the
filled premix to heat and pressure-curing. Specific
examples of this heat and pressure-curing method include,
but not specifically limited to, a compression molding
method, injection molding method, extrusion molding method
and the like.

The following examples further specifically
illustrate the present invention. In the following
descriptions, all “parts” and “%” are by weight.

The measurements of physical properties were
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conducted as follows.
.-Physical properties of a polymer powder
Average particle diameter: It was measured using a laser
scattefing particle size distribution analyzer (LA-910,
manufactured by HORIBA LTD.).

Bulk density: It was measured based on JISR 6126-1970.

0il absorptioné It was measured based on JIS K 5101-
1991, and the moment directly before a putty-like lump
becomes soft suddenly with the addition of the last one drop
of linseed o0il was defined as completion point.

Weight-average molecular weight: It was measured by GPC
method (expressed in terms of polystyrene).

Degree of swelling: A polymer powder was introduced into
a 100 ml measuring cylinder, this cylinder was tapped
lightly several times to preés the content to be a volume
of 5 ml, then to this was introduced methyl methacrylate
cooled to a temperature equal to or less than 10C to make
total amount to be 100 m1 and the mixture was quickly stirred
to obtain total uniformity, then, the measuring cylinder
was maintained in a constanf temperature bath for 1 hour
at 25C, the volume of the polymer powder layer after
swelling was measured, and the degree of swelling was shown
as the ratio of the frolume after swelling (5ml) to the volume
before swelling.

Specific surface area: It was measured by the nitrogen

adsorption method using a surface area analyzer SA-6201
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(manufactured by HORIBA LTD.).
Physical property of acrylic syrup
Weight-average molecular weight: It is a measured value
by GPC method.
(1) Production Example of polymer powder (P-1~P-3)

Into a reaction'apparatus equipped with a
condensation tube, thermometer, stirrer, dropping
apparatus and nitrogen introducing tube were charged 925
parts of distilled water, 5 parts of sodium alkyldiphenyl
ether disulfonate (trade name: Pellex SS-H, manufactured
by Kao Corp.) and 1 part of potassium persulfate, and the
resulted mixture was heated at 70°C with stirring under
nitrogen atmosphere. To this was added dropwise a mixture
consisting of 500 parts of methyl methacrylate and 5 parts
of sodium dialkylsulfosuccinate (trade name: Pelex OT-P,
manufactured'by Kao Corp.) over 3 hours before the resulting
mixture was kept at that temperature for-l hour, then the

mixture was further heated up to 80°C and kept at this

temperature for 1 hour for completion of emulsion
polymerization to obtain an emulsion in which the average
parficle diameter of the primary particle of the polymer
was 0.08 14 m.

The rgsulted emulsion was subjected to spray drying
treatment using a Pulvis GB-22 type spray drier manufactured
by YAMATO SCIENTIFIC CO., LTD. at an inlet

temperature/outiet temperature of 150°C/90C to obtain a
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non-crosslinked polymer powder (P-1) in which the average?
particle diameter of the secondary flocculate particle was.
8 um. |

An emulsion obtained in the same manner as described
above was subjected to spray drying treatment using a L-8
type spray drier manufactured by OHKAWARA KAKOHKI CO., LTD.
at an inlet temperature/outlet temperature of 150°C/90C to
obtain a non-crosslinked polymer powder (P-2) in which the
average particle size of the secondary flocculate particle
was 30 ¢ m.

An emulsion obtained in the same manner as described
above was. subjected to spray drying treatment using a No.
62 tfpe spray drier-manufactured by ADV ANHYDRO CO.; LTD.
at an inlet temperature/outiet temperature of 150°C/90C to
obtain a non-crosslinked polymer powder (P-3) in which the
average particle diameter of the secondary flocculate
particle was 100 g m.

Each non-crosslinked polymer powder obtained (P-1
~P=-~3) could bedissolved in méf.hyl methacrylate completely,
andeachdegreeofswellingwasequaltoormorethan20-f01d.
The other physical properties are shown in Table 1.

(2) Production Example of polymer powder (P-4)

An emulsion in which the average particle diameter

of the primary particleof apolymerwas 0.11 £ m was obtained

in the same manner as in the Production Examples of the

polymer powders (P-1~P-3) except that the solution to be
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charged previously consisted of 625 parts of distilled
water, 3 parts of sodium alkyldiphenyl ether disulfonate
and 0.5 parts of potassium persulfate.

A non-crosslinked polymer powder (P-4) in which the
average particle diameter of the secondary flocculate
particle was 50 ¢ m was obtained in the same manner as in
the Production Example of the polymer'powder (P-2) using
the above-described emulsion obtained. The powder
obtained (P-4) could be dissolved in methyl methacrylate
completely, and the degree of swelling was equal to or more
than 20-fold. The other physical properties are shown in
Table 1.

(3) Production E#ample of polymer powder (P-5)

An emulsion in which the average particle diameter
of the primary particle of a polymerwas 0.20 4 mwas obtained
in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the solution to be
charged previously consisted of 925 parts of disstilled
water, 5 parts of sodium alkyldiphenyl ether disulfonate
and 0.5 parts of potassium persulfate and the monomer to
be added dropwise was a mixture consisting of 480 parts of
methyl methacrylate, 20 parts of ethyl acrylate and 5 parts
of sodium dialkylsulfosuccinate. '

| A non-crosslinked polymer powder (P-5) in which the

average particle diameter of the secondary flocculate

particle was 20 ¢ m was obtained in the same manner as in
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the Production Example of the polymer powder (P-Z)f(except
that the inlet temperature/outlet temperature wés 120C
/60C) using the above-described emulsion obtained. The
 powder obtained (P-5) could be dissolved in methyl |
methacrylate completely, and the degree of swelling was
equal to of more than 20-fold. The other physical
properties are shown in Table 1.

(4) Production Example of polymer powder (P-6)

An.emulsion in which the average particle diameter
of the primary particle of a polymerwas 0.10 z mwas obtained
in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the solution to be
charged previously consisted of 925 parts of distilled
water, 5 parts of sodium aikyldiphenyl ether disulfonate
and 0.25 parts of potassium persulfate.

A non-crosslinked polymer powder (P-6) in which the
average particle diaﬁeter of the secqndary flocculate -
particle was 20 u m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) using
the above-described emuision obtained. The powder
obtained (P-6) could be dissolved in methyl methacrylate
completely, and the degree of swelling was equal to or more
than 20-fold. The other physical properties are shown in
‘Table 1.

(5) Production Example of polymer powder (P-7)

Into a reaction apparatus equipped with a
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‘condensation tube, thermometer, stirrer, dropping
apparatus and nitrogen introducing tube were charged 925
parts of distilled water, 5 parfs of sodium alkyldiphenyl
ether disulfonate and 0.25 parts of potassium persulfate,
and the resulted mixture was heated at 70°C with stirring
under nitrogen atmosphere. To this was added dropwise a
mixture consisting of 1489. 85 parts of methyl methacrylate,
0.15 parts of 1,3-butylene glycol dimethacrylate and 5 parts
of sodium dialkylsulfosuccinate over 1.5 hours before the
resulting mixture was kept at that temperature for 1 hour,
consequently 350 parts of methyl methacrylate was added
dropwise over 3.5 hours before the resulting ﬁixture was
kept at that temperature for 1 hour, then the mixture was
further heated up to 80°C and kept at this temperature for
1 hour for completion of emulsion.polymeriéation to obtain
an emulsion in which the average.particle diameter of the
primary particle of the polymer was 0.10 L m.

The resulted emulsion was subjectéd to spray drying
treatment using a L-8 type spray drier manufactured by
OﬁKAWARA KAKOHKI CO., LTD. at an inlet temperature/outlet
temperature of 150C/90°C to obtain a polymer poﬁder (P-
7) having a core/shell structure comprising a core phase
composed of a crosslinked polymer and a s_hel.l phase composed
of a non-crosslinked polymer, in which the'average particle

diameter of the secondary flocculate particle was 20 u

m. The degree of swelling of the polymer powder having a
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core/shell structure obtained was equéi to or more than
20-fold. -The other physical properfies are shown in Table
1.

(6) Production Example of polymer powder (P-8)

An emulsion in which the average particle diameter
of the primary particle of a polymer was 0.6 ¢ m was obtained
in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the solution to be
charged previously consisted of 925 parts of distilled
watér, 5 parts of sodium polycarboxylate (trade name: Poise
530, manufactured by Kao Corp.) and 2 parts of potassium
pérsul fate and ;he monomer to be added dropwise was a mixture
consisting of 500 parts of methyl methacrylate and 3 parts
of sodium dialkylsulfosuccinate.

A non-crosslinked polymer powder (P-8) in which the
average particle diameter éf-the secondary flocculate
parficle was 25 y m was obtained in the same manner as ih
the Production Example of the.polymer powder (P-Z) using
the above-described emulsion obtained. The poﬁder
obtained (P-S) could be dissolved in methyl methacrylate
completely, and the degree 6f swelling was equal to or more
than 20-fold. The other physical properties are shown in
Table 1. |
(7) Production Example of polymer powder (P-9)

An emulsion in which the average particle diameter

of the primary particleof a polymerwas 0.10 z mwas obtained
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in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the solution to be
charged previously consisted of 925 parts of distilled
water, 5 parts of polyoxyethyiene nonyl phenyl ether (trade
name: Emulgen 930, manufactured by Kao Corp.) and 1.5 parts
of potassium persulfafe and the monomer to be added dropwise
was amixture consisting of 500 parts of methyl methacrylate
and 10 parts of sodium dialkylsulfosuccinate.

A.non-crosslinkéd:polymer'powder (P¥9) in which the
average particie'diameter of the secondary flocculate
particle was 20 y m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) using
the above—deécribed emulsion obtained. The powder
obtained (P-9) could be dissolved in methyl methacrylate
completely, and the degree of swelling was equal to or more
than 20-fold. The other physical properties are shown in
Table 1.

(8) Production Example of polymer powder (P-10)

An emulsion in which the average particle diameter
of the primary particleof a polymér was 0.15 y mwas obtained
in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the solution to be
charged previously consisted of 925 parts of distilled
water, 5 parts of sodium alkyldiphenyl ether disulfonate
and 0.15 parts of potassium persulfate.

A non-crosslinked polymer powder (P-10) in which the
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average particle diameter of tﬁe secondary flocculate
particle was 20 u m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) using
the above-described emulsion obtained. The powder
obtained (P-10) could be dissolved'in.methyl methacrylate
completely, and the degree of swelling was equal to or more
than 20-fold. The other physical properties are shown in
Table 1.

(9) Production'Example of polymer powder (P-11)

An emulsion in which the average particle diameter
of the primary particleofa polymerwas 0.18 1 mwas obtained
in the same manner as in the Production Examples of the
polymer powders (P—lﬂvP-3) except that the solution to be
charged previously consisted of 925 parts of distilled
water, 5 parts of sodium alkyldiphenyl ether disulfonate
and 0.05 parts of potassium persulfate. -

A non-crosslinked polymer powder (P~11) in which the
average particle diameter of the secondary flocculate
particle was 20 ¢ m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) using
the above-described emulsion obtained. The powder
obtained (P-11) could be dissolved in methyl methacrylate
completely, and the degree of swelling was equal to or more
than 20;fold. The other physical properties are shown in

Table 1.

(10) Production Example of polymer powder (P-12)
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Into a reaction apparatus equipped with a
condensation tube, thefmometer, stirrer, dropping
appératus and nitrogen introducing tube were charged 925
parts of distilled water, 5 parts of sodium_alkyldiphenyl
ether disulfonate and 2.5 parts of potassium persulfate,
and the resulted mixture was heated at 80°C with stirring
under nitrogen atmosphere. To this was added dropwise a
mixture consisting of 500 parts of methyl methacrylate, 3
parts of n-dodecy mercaptan and 5 parts of sodium
dialkylsulfosuccinate over 3 hours before the resulting
mixture was kept at that temperatﬁre for 2 hour for
completion of emulsion polymerization to obtain an emulsion
in which the average particle diameter of the primary
particle of the pqumer was 0.10 g m.

A non-crosslinked polymer powder (P-12) in which the
average particle diameter of the secondary flocculate .
particle was 20 z m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) using
the above-described emulsion obtained. The powder
obtained (P-12) could be dissolved in methyl methacrylate
completely, and the degree of swelling was equal.to or more
than 20-fold. The other physical properties are shoﬁn in
Table 1.

(11) Production Example of polymer powder (P-13)

An emulsion in which the average particle diameter

of the primary particle of a polymer was 0.18 ;1 mwas obtained
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inthesamemannerasiniheProductionExampleofthepolymer
powder (P-6) except that the monomer to be added dropwise
was'a'mixturé éonsisting of 497.5 parts of methyl
methacrylate; 2.5 parts of 1,3-butylene glycol
dimethacrylate and 5 parts <:;f sodiumdialkylsulfosuccinate.

A crosslinked polymer powder (P-13) in which the
average particle diameter of the secondary flocculate
particle was 18 u m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) using
thé abbve-describgd emulsion obtained. The degree of
swelling théreof was equal to or more than 20-fold. The
other physical properties are shown in Table 1.

(12) Production Ekample of polymer powder (P-14)

An emulsion in.which the average particle diameter
of the primary particle of a polymer was 0.15 z mwas obtained
in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the monomer to be
added dropwise was a mixture consisting of 350 parts of
methyl methacrylate, 150 parts of n-butyl acrylate and 5
parts of sodium dialkylsulfosuccinate.

A non-crosslinked polymer powder (P-14) in which the
average particle diameter of the secondary flocculate
particle was 30 ¢ m was obtained in the same manner as in
the Production Example of the polymer powder (P-2) (except
that the inlet temperature/outlet temperature was 120°C

/50C) using the above-described emulsion obtained. The
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powder obtained (P-14) had a degree of swéaling of 1.2-
fold. The other physical propertiés are shown in Table 1.
(13) Production Examble of polymer powder (P-15)

Into a reaction apparatus equipped with a
condensation tube, thermometer, stirrer and nitrogen
introducing tube were dissolved 800 parts of distilled
water and 1 part of polyvinyl alcohol (degree of
saponification : 88%, degree of polymerization : 1000), then
a monomér solution obtained by dissolving 400 parts of
methylmethacryléteando.spartsofazobisisobutyronitrile
was introduced, and the resulted mixture was heated up to
80°C with stirring at 400 rpm under nitrogen atmosphere over
1 hour and heated for 2 hours at the same temperature. Next,
the mixture was heated up to 90C and heated for 2 hours
at the same temperature, then it was further heated at 120C .
for completion of suspension polymerization to-distill off
the remaining monomers together with water to obtain_a
slurry. The resulted slurry was filtrated and washed, then \
dried by a hot-air drying machine at 50C to obtain a
non-crosslinked polymer powder (P-15) having an average
particle diameter of 88 4 m. The powder obtained (P-15) had
a degree of swelling of 1.2-fold. The other physical
properties are shown in Table 1.

(14) Production Example of polymer powder (P-16)

A non-crosslinked polymer powder (P-16) having an

average particle diameter of 350 p m was obtained in the
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same manner ?except that the stirring ﬁpeed was 300 rpm)
as in the Production Example of the polymer powder (P-15).
The powder obtained (P-16) had a degree of swelling of
1.2-fold. The other physical properties are shown in Table
1.

(15) Production Example of polymer powder (P-17)

A crdsslinked polymer powder (P-17) was obtained
having an average particle diemeter of 30 u m in the éame
manner (except that the stirring spéed was 500 rph) as in
the Produdtion Example of the polymer powder (P-iS) except
that the monomer solution to be introduced was composed of
400 parts of methyl methacrylate, 2parts of neopentyl glycol
dimethacrylate, 0.4 parts of n-dodecyl mercaptan and 1.2
parts of ézobisisobutyronitrileu The powder obtained
(P-17) had a degree of swelling of 5.6-fold. The other
physical properties are shown in Table 1.
(16)-Production Example of polymethyl methacrylate (B-1)
in acrylic_syrup

Into a reaétion apparatus equipped with a
condensation tube, the;mometer, stirrer and nitrogen
introducing tube were dissolved 800 barts of distilled
water and 1 part of polyvinyl élcohol (degree of
saponification : 88%, degree of polymerization : 1000), then
a monomer solution obtained by dissolving 400 parts of
methyi methacrylate, 2 parts of n-dodecyl mercaptan and 2

parts of azobisisobutyronitrile was introduced, and the
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resulted mixture was heated up to 80°C j_}vith stirring at 400

rpm under nitrogen atmosphere over 1 hour and heated for

2 hours at the same temperature. Next, the mixture was

heated up to 90°C and heated for 2 hours at the same
temperature, then it was further heated at 120C for
completion of suspension polymerization to distill off the
remaining monomers together with water to obtain a slurry.
The resulted slurfy was filtrated and washed, then dried

by a hot-air drying machine at 50C to obtain polymethyl
methacrylate (B-1) having an average particle diameter of
93 4 m. The polymethyl methacrylate obtained (B-1) had a
weight-average molecular weight of 40000. The physical
properties thereof are shown in Table 2.
(17) Production Example of acrylic copolymer (B-2) in
acrylic syrup

An acrylic copolymer (B-2) was obtained in the same
manner as in the Production Example (14) except that the
monomer solution to be introduced was composed 376 parts
of methyl methacrylate, 24 parts of methyl écrylate, 1.2
parts of n-dodecyl mercaptan and 2 parts of
azobisisobutyronitrile. The polymer obtained (B-2) had an
average particle diameter of 350 £ m, and a weight-average
molecular weight of 120000. The physical properties
thereof are shown in Table 2.
(18) Production Example of acrylic copolymer (B-3) in

acrylic syrup
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An acrylic copolymer (B-3) wés.obtained in the same
manner as in the Production Example (14) except that the
monomer solution to be introduced was composed'368 parts
of methyl methacrylate, 32 parts. of n-butyl acrylate, 1.6
-parts of n-dodecyl mercaptan and 2 parts of
azobisisobutyronitrile. The polymer obtained (B-3) had an
average particle diameter of 350 u Iﬁ, and a weight-average
molecular weight of 70000. The physical properties i:hereof
are shown in Table 2.

(19)Production Example of inorganic filler-containing
resin pa;}icle (C)

To 100 parts of acrylic syrup composed of 69% of
methyl methacrylate, 2 % of ethylene glycol dimethacrylate
and 29% of the polymethyl methacrylate (B-1) obtained in
the Production Example (16) were added 2.0 parts of t-butyl
peroxy benzoate (trade name: Perbutyl Z, manufactured by
NOF Corp.) as a curing agent, 0.5 parts of zinc stearate
as an internal releasing agent and 0.25 parts of a white
inorganic pigment or black inorganic pigment, then addéd
200 parts of aluminium hydroxide (trade name: Higilite
H-310, manufactured by Showa Denko K.K.) as an inorganic
filler, and further added 30 parts of the polymer powder
(P-2) obtained in the Production Example (1), and the
mixture was kneaded for 10 minutes by a kneader to obtain
an acrylic premix.

Then, this acrylic premix was filled in a mold for
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flat molding of 200 mm X 200 mm, and was subjected to heat
and pressure-curing for 10 minutes under conditions of a

2 to

mold temperature of 130°C and a pressure of 100 kg/cm
obtain an acrylic artificial marble having a thickness of
10 mm. The resulted-acrylic artificial marble was ground
by a crusher to obtain a white or black inorganic
'filler-containing resin particle (C) having an average

particle diameter of 350 £ m. The powder characteristics

of this particle (C) are shown in Table 3.
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Table 1_

polymer’ composition powder characteristics of polymer powder , _
powder of pplymer powder. average average particle bulk oil degree of swelling (-fold) . specific weight-average
particle diameter of density absorption surface molecular weight
diameter of secondary (g/ml) (ml/100g) area
primary .| fldeonlated (m2/g)
: : particle (4« m) | particle (z m)
P-1 MMA=100 : 0.08 ' 8 0.25 120 equal to or more than 20-fold | 55 -| 600000
P2 MMA=100 0.08. 30 0.40 100 equal to or more than 20-fold | 51 600000
P-3 MMA=100 " 0.08 100 0.60 80 equal to or more than 20-fold | 42 600000
P-4 MMA=100 0.11 50 0.50 20 equal to or more than 20-fold | 49 900000
P35 MMA/EA=06/4 | 0.20 { 20 0.38 100 equal to or more than 20-fold | 26 700000
P-6 MMA=100 0.10 20 0.38 100 equal to or more than 20-fold | 30 1400000
-P-7 core phase: 0.10 20 0.38 100 equal to or more than 20-fold | 51 shell phase:
MMA/BDMA=99.9/0.1 1400000
shell phase:
MMa=100 :
P.3 MMA=100 0.60 25 0.38 100 equal to or more than 20-fold | 8.5 650000
- P9 MMA=100 0.10 20 0.28 100 equal to or more than 20-fold | 50 400000
P-10 MMA=100 -1 0,15 20 0.38 100 equal to or more than 20-fold | 30 2500000
P-11 "MMA=100 0.18 20 0.38 100 equal to or more than 20-fold | 24 3800000
P-12 MMA=100 0.10 20 0.38 100 equal to or more than 20-fold | 50 50000
P-13 MM.V/BDMA=99.5/0.5 0.18 18" 0.38 95 equal to or more than 20-fold | 24 .
P-14 MMAMBA=70/30 0.15 30 0.60 60 12 - 0.3 600000
P-15 MMA=100 . 88 - 0.70 50 12 0.1 1200000
P-16 MMA=100 350 - 0.73 50 1.2 0.07 1200000
P-17 | MMA/NPGDMA 30 - 0.57 50 5.6 0.2 -
=99.5/0.5

MMA: methyl - methacrylate EA: ethyl -acrylate . :
BDMA: 1,3-butylene glycol dimethacrylate . nBA: n-butyl acrylate

NPGDMA: neopentyl glycol dimethacrylate
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Table 2

polymer (b)

composition

owder characteristics of polymer (b).

of polymer (b) average bulk oil degree of | specific weight-
particle density absorption swelling [ surface area | average
diameter | (g/ml) (ml/100g) (-fold) (m2/g) molecular
. (u m) : weight

B-1 MMA=100 93 0.70 45 1.2 0.07 40000

B-2 MMA/MA=94/6 | 350 0.73 45 1.2 0.07 120000

B-3 MMA/nBA =92/8 | 350 10.73 45 1.2 0.07 70000

MMA: methyl methacrylate MA: methyl acrylate nBA: n-butyl acrylate
Table 3.

inorganic powder characteristics of inorganic filler-containing resin particle

filler - containing average bulk oil degree of | specific

resin particle particle density | absorption |swelling | surface area

diameter (4 m) | (g/ml) (ml/100g) (-fold) (m2/g)
C 350 0.82 45 1.1 15
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[Example 1]

To 100 parts of acrylic syrup composed of 35% of
methylmethacrylaté,30%ofneopentylglyéoldimethaérylate
and 35% of the polymethyl methacrylate (B-1) were added 1.5
parts of dicumyl peroxide (trade name: Percumyl D,
manufactured by NOF Corp.) as a curing agent and 0.5 parts
of zinc stearate as an internal releasing agent, then added
200 parts of aluminiumhydroxide (trade name: Higilite H-310,
manufactured by ‘Showa Denko K.K.) as an inorganic filler,
and further added 25 parts of the polymer powder (P-1)
obtained in the Production Example (1), and the mixture was
kneaded for 10 minutes by a kneader to obtain an acrylic
premix. Theresultedpremixhadnostickinessandexcellent
handling property even immediately éfter kneading.

Then, this resulted acrylic premix was filled in a
mold for flat molding of 200 mm X 200 mm, and was subjected
to heat and pressure-curing for 10 minutes under conditions
of a mold temperature of 140°C and a pressure of 100 kg/cm2
to obtain an acrylic artificial marble having a thickness
of 10 mm. The surface of the resulted acrylic artificial
marble had extremely high gloss, specular'condition.havihg
no defect and remarkably excellent surface smoothness, and
the appearance thereof was remarkably excellent.
[Examplés 2 to 10)

Acrylic premixes were obtained in the same manner

as in Example 1 except that the conditions were changed to
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condition.s shown in Table 4. 1In fhe column of c':urié‘ng agent,
“Perbutyl Z” means t-butyl peroxy benzoate (trade name:
Perbutyl Z, manufactured by NOF Corp.), “Perhexa3M” means
1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane (trade
name: Perhexa 3M, manufactured by NOF Corp.), “AIBN” means
- azobisisobutyronitrile (trade name: V-60, manufactured by
WAKO PURE CHEMICAL INDUSTRIES, LTD.) and “Perbutyl 0” means
t—butylperoxyoctate(tradename:Perbutle,nwnufactured
by NOF Corp.). The premixes of Examples 2 to 8 had no
stickinessandexcellenthandlingpropertyevenimmediately
after kneading. Though the premixes of Examples 9 and 10
had no stickiness and excellent handling property when they
were aged at room temperature after kneading, a long time
not shorter than 16 hours was necessary for the aging.

Then, acrylic artificial marbles each having a
thickness of 10 mm were obtained in the same manner (each
mold pressure in Examples 6 to 10 was 50 kg/cmz) as in Example
1 except that these acrylic premixes 6btained were used and
the conditions were changed to cénditions shown in Table
4. As is known from the resulfs shown in Table 4, each
appearance of the resulted artificial marbles was extremely
excellent.
[Comparative Examples 1 to 5]

Aérylic premixes were obtained in the same manner
as 1in Example 6 except that the polymer powders (P-13),

(P-14), (P-15) and (P-16) and the inorganic filler-
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containing resiﬁ?particle (C)'were used instead of the
polymer powder (P-6) as shown in Table 4. The acrylic
premixes of Comparative Exémplesll to 3 were aged at room
temperature for thicken;ng. A time not shorter than 16
hours ﬁas necessary for this thickening. The resulted
premixes.had stickiness and poor handling property. The
acrylic premixes of Comparative Examples 4 and 5 had
stickiness and poor.handling property even 20 hours after
kneading.

Then, acrylic artificial marbles each having a
thickness of 10 mm were obtained in the same manner as in
Example 6 using these acrylic premixes obtainea. As is
known from the results shown in Table 4, the surface of each
acrylic artificial marble obtained had high gloss, however,
it had pin-holes and the surface smoothness thereof was low,
and the appearance  was poor. -

[Example 11]

To 100 parts of acrylic syrup'cémposed of 48% of
methyl methacrylate, 27% of neopentyl glycol dimethacrylate
.and 25% of the polymethyl methacrylate (B-1) were added 1.5
parts of t-butyl peroxy benzoate as a curing agent and 0.5
parts of zinc stearate as an internal releasing agent, thén
added as inorganic fillers 150 parts of aluminium hydroxide
and black and white inorganic filler-containing resin
particles (C) in the total amount of 70 parts, and further

added 30 parts of the polymer powder (P-2), and the mixture
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was kneaded for 10 minﬁtes by a kneader to c;btain an acrylic
premix. The resulted acrylic premix had no stickiness and
excellent handling property even immediafely after
kneading.

Then, this resulted acrylic premix was filled in a

mold for flat molding of 200 mm X 200 mm, and was subjected

to heat and pressure-curing for 10 minutes under conditions
of a mold temperature of 130°C and a pressure of 100 kg/cmzl
to obtain a granite-like acrylic artificial marble having
a thickness of 10 mm. The surface of the resulted
granite-like artificial marble manifested specular
condition having no defect at all, had extremely high gloss
and remarkably clear grain pattern, and there was no
unevenness in the grain pattern at all; Therefore, it was
a grain-like artificial marble having extremely excellent
design and good appearance.

" [Examples 12 to 18)

Acrylic premixes were obtained in the same manner
as in Example 11 except that the conditions were changed
to conditions shown in Table 5. The éremixes obtained had
no stickiness and excellent handling property even
immediately after kneading.

Then, granite-like acrylic artificial marbles each
having a thickness of 10 mm were obtained in the same manner
as in Example 11 except that these acrylic premixes obtained

were used and the conditions were changed to conditions
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shown iﬁ?Tablé 5. As is known from the results shown in
Table 5, each appearance.of the surface of the resulted
granite-like artificial marbles was extremely excellent.
[Comparative Examples 6 and 7]

Acrylic premixes were obtained in the same mannef
as in Example 13 except that the polymer powders (P-13) and
(P-15)wereusedinstemdéfthepolymerpowder(P-2)asshown
in Table 5. These acrylic premixes were aged at room
temperature for thickening. A time not shorter than 16
hours was necessary for this thickening. The resulted
premixes had stickiness and poor handling property.

Then, granite-like acrylic artificial marbles each
having a thickness of 10 mm were obtained in the same manner
as in Example 13 using these acrylic premixes obtained.
Each surface of the artificial marbles obtained had high
gloss, however, it had relatively indefinite grain pattern,
and there was unevenness in the grain pattern, therefore,
the surface was poor in design.

{Comparative Examples 8]

An acrylic premix was obtained in the same manner
as in Example 11 except that the conditions were changed
to conditions shown in Table 5. This acrylic.premix
obtained had stickiness and poor handling property even 20
hours after kneading.

Then, a granite-like acrylic artificial marble

having a thickness of 10 mm was obtained in the same manner -
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as in Example 11 using this acriii‘c premix obtained. The
surface of the artificial marble obi:ained had low gloss and
indefinite grain pattern, and there was remarkabie
unevenness in the grain pattern, therefore, the surface was
extremely poor in design.

[Example 19]

Acrylic syrup (100 parts) composed of 48% of methyl
methacrylate, 25% of neopentyl glycol dimethacrylate, 2%
of ethylene glycol dimethacrylate and 25% of the polymethyl-
methacrylate (B-1) was introduced into a vessel made of SUS,
to this were added 3 parts of t-butyl peroxy benzoate as
a curing agent and 0.5 parts of zinc stearate as an internal
releasing agent, then they were mixed by agitating blades
driven by an air motor. The résulting mixture was
continuously transported at a speed of 103.5 g/minute by
a gear pump manufactured by Kawasaki Heavy Industries, ktd.-
to a hopper appended to a kneading extruder (KRC kneader
manufactured by Kurimoto, Ltd., screw diameter is 50 mm,
L/D is 13.7). .

' On the other hand, aluminium hydroxide as an
inorganic filler was introduced into a vessel made of SUS
appended to a screw feeder 1 manufactured by Kuma
Engineering K.K. and then was introduced continuously into
- a hopper appe_ncied to a kneading extruder at a speed of 220
g/minute.

Further, the polymer powder (P-2) was introduced
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iﬂ;o a vessel made of SUS appended to a screw feeder 2
manufactured by KUMA ENGINEERING CO., LTD. and then was
introduced continuously into a hopper appended to an
.extruder at a speed of 25 g/minute.

Following the above-described manners, the aérylic
syrup, polymer powder and inorganic filler were
guantitatively introduced continuously, kneaded and
thickened simultaﬁeously in the kneading extruder to be
extruded for giving contihuously an acrylic premix in the
form of a rope from the leading end port of the kneading
extruder. The residence time of the materials in the
kneading extruder was about 4 minutes. The resultedacrylic
premix required no aging and was a dough-like material
having excellent handling property without stick'iness even
immediately after discharged from the leading end port of
the extruder. -

Then, this resulted acrylic premix was filled in a
mold for flat moldi_ng of 200 mm X 200 mm, and was subjected
to heat and pressure-curing for 10 minutes under conditions
of a mold temperature of 130C and a pressure of 100 kg/cm2
to obtain an acrylic arfificial marble having a thickness
of 10 mm. The surface of the resulted artificial marble
had extremely high gloss, manifested specular condition
having no defect at all, and had extremely high surface
smoothness, therefore, the appearance thereof was

remarkably excellent.
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{Example 20]

An acrylic premix formed in the form of a sheet was
obtained by continﬁous ly introducing the materials into the
kneading extruder in the same manner as in Example 19 except
that a die was fitted to the leading end of e kneading
extruder. The resulted acrylic premix formed material
required no aging, and was a dough-like material having
excellent handling pfoperty without stickiness even
directly after discharged from the die.

Then, an acrylic artificial marble having a
thickness of 10 mm was obtained in the same manner as in
Example 19 using this acrylic premix formed in the form of
a sheet. The surface of the resulted artificial marble had
extremely high gloss, manifested specular condition having
no defect at all, and had extremely high surface smoothness,
therefore, the appearance thereof was remarkably extellent.
{Examples 21 to 25]

‘Acrylic premixes formed in the form of a sheet were
obtained in the same manner as in Example 20 except that
the polymerlpowders (P-4),:(P-7), (p-8), (P-9) and (P-10)
were used instead of the polymer powder (P;2) aé shown in
Table 6. The resulted acrylic premix formed materials
required no aging, and we£e~dough-like materials having
excellent handling property without stickiness even
directly after discharged from the die.

Then, acrylic artificial marbles each having a

'52



‘thickness of 10 mm were obtained in the same manner as in
Example 19 using these acrylic premixes formed in the form
of asheet. Each surface of the resulted artificial marbles
had extremely high gloss, manifested specular condition
having no defect at all, and had extremely high surface
smoothness, therefore, the appearance thereof was
remarkably excellent.

[(Comparative Examples 9 to 11])

Acrylic premixes were extruded in the same manner
es in Example 20 except that the polymer powders (P-13),
(P-16) and (P-17) were used instead of the polymer powder
(P-2). The resulted acrylic premixes had not been
sufficiently thickened, could not remain in the form of a
sheet, and had extremely poor handling property with heavy
stickiness.

Then, acrylic artificial marbles each heving a
thickness of 10 mm were obtained in the same manner as in
- Example 19 using these acrylic premixes. Each surfaee.of
the resulted artificial marbles had such defect as
coagulation of the inorganic fillers due to uneven kneading,
and poor surface smoothness, therefore, the appearance
‘thereof was extremely poor. |
[Example 26]

Acrylic syrﬁp.(iOO parts) composed of 48% of methyl
methacrylate, 15% of neopentyl glycol dimethacrylate, 2%

of ethylene glycol dimethacrylate and 35% of the polymethyl
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methacrylate (B-l)',;vas introduced into a vessel made of SUS,
to this were added 3 parts of t-butyl peroxy benzoate as
a curing agent and 0.5 parts of zinc stearate as an internal
releasing agent, then they were mixed by agitating blades
driven by an air motor. The_resulting mixture was
continuously transported at a épeed of 103.5 g/minute by
a gear pump manufactured by Kawasaki Heavy Industries, Ltd.
to a hopper appended to a kneading extrudef (KRC kneader
manufactured by Kurimoto, Ltd., screw diameter is 50 mm,
L/D is 13.7).

On the other hand, aluminium hjdroxide as an
inorganic filler was introduced into a vessel made of SUS
‘appended to a screw feeder 1 manufactured by Kuma
Engineering K.K. and then was introduced continuously into
a hopper appended to a kneading extruder at a speéd of 170
g/minute. . -

Also, black and white inorganic filler—containing
resin particles (C) were introduced into a vessel made of
SUS appended to a screw feeder 2 manufactured by Kuma
Engineering K.K. and then was introduced.continuously into
Ia hopper appended to a kneading extruder at a speed of 70
g/minute.

Furthef, the polymer powder (P—2).was introduced
into a vessel made of SUS appended to a screw feeder 3
manufactured by Kuma Engineering K.K. and then was

introduced continuously into a hopper appended to an
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extruder at a speed of 25 g/minute.

Following the above-described manners, the acrylic
syrup, polymer powder, inorganic filler and inorganic
filler-containing resin particles were quantitatively
introduced continuously, kneaded and thickened
simultaneously in the kneading extruder to be extruded for
giving continuously an acrylic 'premix in the form of a rope
from the leading end port of the kneading extruder. The
residence time of the m&terials in the kneading extruder
was about 4 minutes. Theresultedgrain-likeécrylicpremix
required no aging and was a dough-like material having
excellent handling property without stickiness even
immediately after discharged from the leading ena port of
the extrﬁder.

Then, this resulted grain-like acrylic premix was
filled 4in a mold for flat molding of 200 mm X 200 mm, and
was subjected to heat and pressure-curing for 10 minutes

under conditions of ‘a mold temperature of 130C and a

pressure of 100 kg/cm?

to obtain a granite-like acrylic
artificial marble having a thickness of 10 mm. The surface
of the resulted granite-like artificial marble manifested
specular condition having no defect at all, had extremely
high gloss and remarkably clear grgin pattern, and there
was no unevenness in the grain pattern at all. Therefore,

it was a grain-like artificial marble having extremely

excellent design and good appearance.
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[Example 2;]

A grain-like acrylic premix formed in the form of
a sheet was obtained by continuously introducing the
materials into the kneading extruder in the same manner as
in Example 26 exéept that a.die was fitted to the leading
end of the kneading extruder. The resulted grain-like
acrylic premix formed material required no aging, and was
a dough-like material having excellent handling property
without stickiness even directly after discharged from the
die.

Then, a granite-like acrylic artificial marble
having a thickness of 10 mm was obtainéd in the same manner
as in Example 26 using this acrylic premix formed in the
form of a sheet. .The surface of the resulted granite-like
artificial marble manifested specular condition having no
defect at all, had extremely high gloss and remarkably clear
grain pattern, and there was no unevenness in the grain
patternat all. Therefore, itwas agranite-likeartificial’
marble having extremely excellent design and good
appearance.

(Examples 28 and 29]

Grain-like acrylic premixes formed in the form of
a sheet were obtained in the same manner as in Example 27
except that the polymer powders (P-9) and (P-10) were used
instead of the polymer péwder (P-2) as shown in Table 7.

The resulted grain-like acrylic premix formed materials
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required no aging; and were dough-like materials having
excellent handling property without stickiness even
directly after discharged from the die.

Then, granite-like acrylic artificiél marbles each
ha\'ring a thickness of 10 mm were obtained in the same manner
as in Example 26 using these acrylic premixes formed in the
form of a sheet. Each surface of the resulted granite-
like artificial marbles manifested specular condition
having no defect at all, had extremely high gloss and
remarkably clear grain pattern, and there was no unevenness
in the grain pattern at all. Therefore, it was a
granite-like artificial marble having extremely excellent
design and good appearance.

[Comparative Examples 12]

The acrylic syrup, inorganic filler and inorganic
filler-containing resin particles were quantitatively:
intréduced-continuously without using a thickening agent
(polymer powder) as shown in Table 7 to extrude a grain-like
acrylic premix from the die. The residence time of the
materials in the kneading extruder was about 4 minutes. The
method for introduction of the materials was the same as
that in Example 26 (except that the introduction speed from
the screw feeder 1 was 200 g/minute and the introduction
speed from the screw feeder 2 was 100 g/minute). The
resulted grain-like acrylic premix had not been

sufficiently thickehed, could not remain in the form of a
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sﬂéet, and had extremely poor handling property with heavy
stickiness.

Then, a granite-like acrylic artificial marble
having a thickness of 10 mm was obtained in the same manner
as in Example. 26 using this acrylic premix. The resulted
molded article had.low gloss and extremely indefinite gréin
pattern. There was remarkable unevenness in the grain

pattern. Therefore, it was extremely poor in design.
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Table 4

.polymer syrup inorganic | initiator . internal releasing thickening | molding appearance
powder filler agent property temperature 1 of molded
of BMC <) article
No., amount composition amount amount kind amount kind amount | gloss | surface
added (% by weight) -| added added added added ) smoothness
(parts by . ‘| (padts'by | (parts by (parts by {(parts by b
weoight) ] weight) weight) weight) weight) .
Example 1 P-1 |25 MMA/NPGDMA/B-1 | 100 200 Percumyl D | 1.5 zinc 0.3 ® 140 le ©
. -=85/30/35 2 stearate i
Example 2 P.2 |30 MMA/NPGDMA/B-1 | 100 150 PerbutylZ/ | 1.5 zine 0.5 - © 130 1 ©
_ o ' =48/27/25 ’ _ stearate
Example 3 P-3 |40 MA/BDMA/B-2 100 190 Perhexa 3M | 1.5 zine 0.5 o) 120 o) o
: =65/15/20 ) stearate '
Example 4 P-4 25 MMA/EDMA/B-3 100 210 | AIBN 1.3 zine 1.0 ® 110 0 @
: . . =(5/3/32 . stearate : :
. Exﬂ'!hple 53 |P-3 20 MMA/TMPTMA/B-1 100 250 AIBN 1.3 zine 1.0 o) 100 1o o)
g =i38/7135 stearate ‘
.| Example 6 P-6 20. MMA/TMPTMA/B-1 | 100 250 ‘| Perbutyl © 1.3 zine 1.0 © 95 o ©
1 . - ‘| =B8/7/35 - ] : stearate . ’
‘Example 7 P-7 |20 MMA/TMPTMA/B-1 | 100 250 Perbutyl O - | 1.3 zine 1.0 95
R . =58/7/35 stearate © : o ©
Example 8 ‘P8 20 MMA/TMPTMA/B-1 100 250 Perbutyl O 1.3 zinc 1.0 95
T A =58/7/35 N . stearate © o ©
Example 9 P-11 | 25 MMA/NPGDMA/B-1 | 100 170 PerbutylZ. | 1.5 .zinc 0.5 130
T g - =40/25/35 ' ' stearate O ' © ©
Examplel0 P-12 | 25 MMA/NPGDMA/B.1 | 100 170 Perbutyl Z 1.5 zine 0.5 180
=40/25/35 - stearate O ' @ )
Comparative | P-13 | 20 MMA/TMPTMA/B-1 | 100 250 Perbutyl 0 | 1.3 zine 1.0 A 95 o] A
Example 1 =58/7/35 stearate ) '
Comparative | P-1d | 20 MMA/TMPTMA/B-1 100 250 Porbutyl O 1.3 zine 1.0 A 95 (0] 4 A
Example 2 =58/7/35 - . . stearate
Comparative | P-15 | 20 | MMA/TMPTMA/B-1 | 100 250 Perbutyl O | 1.3 zine 1.0 A 93 'e) X
Example 3 =58/7/35 stearate
Comparative | p-16 | 20 MMA/TMPTMA/B-1 | 100 250 Perbutyl O 1.3 zine 1.0 x 95 o) %
Example 4 =38/7/35 . . stearate
Comparative Cc 20 MMA/TMPTMA/B-1 | 100 250 Perbutyl O | 1.3 zine 1.0 % 95 o %
| Example 5 =58/7/35 : stearate

) NM‘-\: methyl methacrylate
BDMA: 1.3-butylene glycol dimethacrylate

EDMA: ethylene glycol dimethacrylate

NPGDMA: neopentyl glycol .di;tnethacr'ylate

TMPTMA: trimethylolpropane trimethacrylate

AIBN:

azobisisobutyronitrile
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Table 5

BMC composition (parts by weight)

60

syrup composition thickening molding appearance of molded article
| (% by weight) property temperature
: .| 'syrup ‘{ inorganic | thicke- inorganic initiator internal ) gloss | clearness | unevenness
: filler ning filler- releasing of grain in grain .
- agent containing | agent pattern pattern
o K _ O . it resin particle . .
Example 11 MMA/NPGDMA/B-1 ~100 150 . P-2 |70 Perbutyl Z | zinc stearate | © 130 Q. ©® ®
=48/27125 30 1.5 0.5 .
| Example 12 MMA/NPGDMA/EDMA | 100 150 P-2 70 Perbutyl Z | zinc stearate | @ 130 Q@ IR ©
' {B-1=48/14/13/25 30 : 1.3 0.5 . ’
Example 13 MMA/EDMA/B-1 100 150 P.2 70 Perbutyl Z | zinc stearate [ 130 'e) . © ©
) | 248127128 S ‘30 1.5 0.5 : .
Example 14. "MMA/NPGDMA/B-1 - 100 150 P.2 70 Perbutyl Z | zinc stearate ® 130 O+ © ®
=48/37/25 30 15 . 0.5 . i :
Example 15 MMA/NPGDMA/B-1 100 150 "1 P2 70 ! Perbutyl Z | zinc stearate ) 130 o o 7o)
'=48/27/25 30 . 1.5 0.5 '
Example 16 MMA/NPGDMA/EDMA . 100 170 P.2 70 Perhexa3M | zinc stearate o 130 & ® ®
/B-1=48/15/2/35 25 2.5 0.5 ‘ & ,
Example 17 MMA/NPGDMA/B-1 100 130 P9 70 PerbutylZ | zine stearate a 130 N :
=48/27/25 ' . 30 1.5 0.5 © © © o
Example 18 1} MMA/NPGDMA/B-1 100 150 P.10 70 Perbutyl Z | zinc stearate 130
. =48/27/25 30 1.3 0.5 9 @ © 0.
-| Comparative | MMA/EDMA/B-1 100 150 P-13 70 Perbutyl Z | zinc stearate A 130 O A A
| Example 6 | =48/27/25 . _ 30 - 1.5 0.5 - , ,
Comparative MMA/EDMA/B-1 100 150 P-15 70 Perbutyl Z | zinc stearate | A 130 (o) A A
Example 7 =48/27/25 - 30 1.5 0.3
Comparative - | MMA/EDMA/B-1 100 200 - 100 Perbutyl Z | zinc stearate % 130 A X X
Example 8 | =48/27/25 - 0 1.5 0.5
MMA: methyl methacrylate
NPGDMA: neopentyl glycol dimethacrylate EDMA: ethylene glycol dimethacrylate




Table 6

polymer syrup inorganic | initiator internal releasing molding | conti- shape | appearance of
powder filler agent tempera | nuous | sta- molded article
No. | amount composition amount amount kind amount | kind amount ture produ- | bility | gloss | surface
added (% by weight) added added added ’ ) added ©) ctivity | of smooth
(parts by (parts by | (parts by (parts by (parts by of pre- -ness
weight) weight) weight) ) weight) weight) premix | mix
Example 19 P-2 |25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stearate | 0.5 180 (@] © © (@)
/B-1=48/25/2/25 ; .
Example 20 P2 |25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stearate | 0.5 130 (@) L-©' ®) ®
_ /B-1=48/25/2/25
Example 21 P4 |25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stearate | 0.5 130 ® (@) © ©
: 1B-1=48/25/2/25
Example 22 P-7 25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zine stearate | 0.5 130 © ® © ®
. /B-1=48/25/2/25
Example 23 P-8 25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stéarate | 0.5 130 - o) ) 0. )
/B-1=48/25/2/25 )
Example 24 P-9 26 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stearate [ 0.5 130 © ® © ®
_ /B-1=48/25/2/25 '
Example 28 P-10 | 286 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 8.0 zinc stearate | 0.5 130
[B-1=48/25/2/25 _ © © © |e
Comparative P-13 | 25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 8.0 zinc stearate | 0.5 130 b4 X X A
Example 9 /B-1=48/25/2/25 _
Comparative P-16 | 25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stearate | 0.5 130 X X X X
Example 10 /B-1=48/25/2/25 :
Comparative P.17 | 25 MMA/NPGDMA/EDMA 100 220 Perbutyl Z | 3.0 zinc stearate | 0.5 130 X X X X
Example 11 /B-1=48/25/2/25 .

MMA: methyl methacrylate
NPGDMA: neopentyl glycol dimethacrylate EDMA: ethylene glycol dimethacrylate
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Table 7

. molding | conti- | shape
Syrup BMC composition (parts by weight) ‘tempera- | ouous | sta- | appearance of molded article
P e o X E— e po— i prode | A o | clsarness | wmeven:
(% by weight) . : (e ctivity | of : it
ganic | ing filler- releasing of pre- ofgrain | ness in
filler | agent | containing agent premix | mix pattern | grain
resin particle pattern
- pattern |
Example26 | MMA/NPGDMA | 100 | 170 P2 70 Perbutyl | zinc 130 © © © © ©)
[EDMA/B-1= : 25 Z stearate
48/152/35 3.0 05
Example 27 | MMA/NPGDMA | 100 170 P2 70 Perbutyl | zinc. 130 © © © © ©
[EDMA/B-1= 25 Z stearate
' 48115/2/35 30 05
Example 28 | MMAINNPGDMA | 100 | 170 P-9 70 Perbutyl | zinc 130 © © ®) © @)
[EDMA/B-1= 25 Z stearate
48/15/2/35 30 05
Example29 | MMA/NPGDMA | 100 | 170 | P-10 70 Perbutyl | zinc 130 © © © © o
[EDMA/B-1= 25 Z Stearate
48/15/2/35 _ 30 05
Comparative | MMA/NPGDMA | 100 | 200 - 100 Perbutyl | zinc 130 X X X X X
Example 12 | /EDMAB-1= 0 Z stearate
48/15/2/35 30 05

MMA: methyl methacrylate
EDMA: ethylene glycol dimethacrylate

NPGDMA: neopentyl glycol dimethacrylate
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Thickening property of premix
©: A mixture thickened immediately after kneading,

and provided a premix having excellent handling property
without stickiness.

O: A premix having excellent handling property
without stickiness was obtained, however, a time not shorter
than 16 hours was necessary for the thickening.

A: A time not shorter than 16 hours was necessary

for the thickening, and the resulted premix had poor
handling property with stickiness.

X : Stickiness remained even after 20 hours or more,
and handling property was extremely poor.
Gloss of molded_article

© : Gloss is extremely high.

O+: Gloss is rather high.

C) : Gloss is high.

/A : There is a gloss.

X : Gloss is low.

Surface smoothness of molded article

©: There is no pinhole at all, and surface smoothness
is extremely high. |

O: There is no pin hole, and surface smoothness is
high.

/A: There are pin holes, and surface smoothness is
low.

X : There are a lot of pin holes, and surface
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smoothness is extremely low.

Clearness_of grain pattern of molded article

©: Grain p&tterﬁ is extremely clear, and extremely
excellent in design.

O: Grain pattern is clear, and excellent in design.

A: Grain pattern is somewhat indefinite, and poor
in design. |

X: Grain pattern is indefinite, and extremely poor
in design.
Unevenness of grain pattern of molded article

©: There_is no unevenness in Qrain pattern at all,
and design is extrémely excellent.

O: There is no unevenness in grain pattern, and
design is excellent.
- : A: There is unevenness in grain pattern, and d.esign
is poor.

X : There is heavy'unevenness in grain pattern, and
design is extremely poor.
Continuous productivity of premix

©: A mixture thickened imﬁediately in kneading in
an extruder and an acrylic premix having excellent handling
property without stickiness was continuou.sly obtained from
the leading end of the extruder.

X: A mixture did not thickened in kneading in an

extruder and the acrylic premix extruded from the leading
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end of the extruder had extremely poor handling property
with stickiness,

Shape stability of premix formed article

| ©: When a mixture was extruded through a die having
a given form, a premix formed article héving the given cross
sectional form was obtained.

X : Though a mixture was extruded through a die having
a given form,.the acrylic premix extruded did not keep the
given form.

As is apparent also from the above-described
examples, an acrylic resin composition excellent in
thickening property can be obtained by using as a thickening
agentaspecificpolymérpbwder. Further, a premix suitable
for high temperature molding and excellent in molding
processability can be obtained by using this acrylic resin
composition. Moreover, an acrylic artificial marble
produced using this premix has excellent appearance and is

very advantageous for industrial use.
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Claims

.1.'An acrylic resin composition comprising a
non-crosslinked polymer powder having a bulk density within
the range from 0.1 to 0.7 g/ml, an oil absorption based on
linseed 0il within the range from 60 to 200 ml/100 g and
a degree of swelling by methyl methacrylate of 16-fold or
more, and acrylic syrup consisting essentially of methyl
methacrylate or a (meth)acrylic monomer mixture (a) and
polymethyl methacrylate or an acrylic copolymer (b).

2. The acrylic resin composition according to claim
1, wherein the weight-average molecular weight of the
polymer powder is equal.to or more than 100000:

3. The acrylic resin composition according to claim
1,'wherein the spedific surface area of the polymer powder
is within the range from 1 to 100 m?/g.

4. The acrylic fesin.coﬁposition.according to claim
1, wherein the avérage particle size of the polymer powder
ié within the range from 1 to 250 gz m.

.5. The acrylic resin composition according to claim
1, wherein the polymer powder is a secondary flocculate
obtained by flocculation between primary particles.

6. The acrylic resin composition according to claim
5, wherein the average particle diameter of the primary
particle of the polymerl powder is within the range from 0.03
to 1 u m.

7. The acrylic resin composition according to claim
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1, wherein the polymer powder is constitﬁted.of an acrylic
polymer.

8. The acrylic resin composition according to claim
1, wherein the polymer powdef has a core/shell structure.

9. An acrylic premix comprising the acrylic resin
composition of claim 1 and an inorjanic filler.

10. The acrylic premix according to claim 9 further
comprising an inorganic fiiler-containing resin particle.
11. The acrylic premix according to claim 9
comprising a polyfunctional (meth)acrylate monomer as a
part of the monomer mixture (é) constituting the acrylic

resin composition. |

12. The' acrylic premix according toclaim 11, wherein
the polyfunctional (meth)acrylate monomer is neopentyl
glycol dimethacrylate.

13. The acrylic premix according to claim 9 further
comprising zinc stearate.

14. A method for pfbducing an acrylic artificial
marble in which the acrylic premix of claim 9 is subjected
to heat and pressure-curing.

15. An acrylic premix obtained by kneading uniformly
the constituent; components of the acrylic resin composition
of claim 1 and an inorganic filler and simultaneously
thickening and extruding the mixture to continuously form
the mixture into a desired form.

16. The method for producing an acrylic artificial
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marble in which the acrylic premix of claim 15 is subjected
to heat and pressure-curing.
17. A thickening agent consisting essentially of a

non-crosslinked polymer powder having a bulk density within

~ the range from 0.1 to 0.7 g/ml, an oil absorption based on

linseed o0il within the range from 60 to 200 ml/100 g and
a degree of swelling by methyl methac:ylate of 16-fold or
more.

. 18. The fhickening agent according to claim 17,
wherein the weight-airerage molecular weight of the polymer
powder is equal to or more than 100000.

19. The thickening agent according to claim 17,
wherein the specific sufface area of the polymer powder is
within the range from 1 to 100m?/g.

20. The thickening agent according to claim 17,
wherein the average particle diameter of the polymer powder
is within the range from 1 to 250 p m.

21 The thickening agent according to qlaim 17,
wherein the polymer powder is a secondary flocculate
obtained by flocculation between primary particles.

22. The thickening agent according to claim 21,
wherein the average particle diameter'of the primary
particle of the polymer powder is within the range from 0.03
to 1 u m. |

23. The thickening agent according to claim 17,

wherein the polymer powder is constituted of an acrylic
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