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SPECIFICATION 

ACRYLIC SK! OR B?C, PRODUCTION 'IHEREOF 1 METHOD FOR PRODUCING .ACRYLIC AR­

TIFICIAL MARBLE 1 AND THICKENllG AGENI' 

TECHNICAL FIELD 

The present invention relates to an acrylic SK! (sheet nolding can­

pound) or me (bulk nolding canpound) of which controllability of thick­

ening speed is excellent and which has excellent handling property, nold­

ing pmcessability and storage stability, and a method for p:rodu.cing the 

same; a method for producing acrylic artificial marble which gives high 

prodtictivity and has excellent appearance and hot water resistance; and a 

thickening agent which has excellent thickening property and hot water 

resistance. 

BACKGROUND ART . 

Acrylic artificial marble prepared by canpounding inorganic fillers 

such as aluminum hydroxide and the like into an acrylic resin has various 

pi:ani.nent functions and properties such· as excellent nold appearance, 

soft feeling, -wea.therability and the like, and is widely used for count­

ers such as a kitchen counter and the like, washing and dressing stands, 

wateI:pmof pan, an other architectural uses. These are usually produced 

by a casting irethod in which a so-called premix prepared by dispersing 

inorganic fillers into an acrylic syrup is filled into a nold, and this 

is cured and polynerized at relatively lower tefiiperature. However, since 

this acrylic syrup has a lower boiling point, the curing temperature has 

to be lowered and consequently the m:>lding time becanes longer, there­

fore, productivity decreases. Further, since the filling property of the 
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pi::emix into a m:::>ld is not successful, the shape of a m:::>lded article is 

restricted. 

For improving these defects, there has been conventionally effected 

investigation for producing acrylic artificial marble by heat and can­

pression m:::>lding of BM:: obtained by thickening a resin syrup with a 

thickening agent. 

For example, Japanese Patent .Application Laid-open (JP-A) No. 5-

32720 discloses an acrylic BM:! for artificial marble excellent in han­

dling property and m:::>lding property, prepared by canpounding inorganic 

fillers and a crosslinked resin power having specific degree of swelling 

obtained by suspension polynerization into an acrylic syrup obtained by 

previously dissolving an acrylic polyner iii an acrylic nonamer. 

Further, JP-A No. 6-298883 discloses an acrylic BM:: for artificial 

marble excellent in low constriction property in heat-curing, prepared py 

compounding organic fillers and a thennoplastic acrylic resin ~er into 

an_ acrylic syrup obtained by p:mviously dissolving an acrylic polyner in 

an acrylic nonomer, the thei:m:::>plastic acrylic re5in powder being poor 

soluble in the syrup. 

Further, JP-ANo. 6-313019 discloses an acrylic BM:! for artificial 

marble of which cracking in nolding is prevented and appearance of the 

resulting m:::>lded article and thickening stability thereof are improved, 

prepared by canpounding a resin powder obtained by spray-drying treatJnent 

of a crosslinked polymer obtained by emulsion polynerization into an 

acrylic syrup obtained by previously dissolving an acrylic polyner in an 

acry lie m:::>ncrcer. 

Further, Japanese Patent .Application Publication (JP-B) No. 5-13899 

discloses an acrylic BM:: for artificial marble of excellent in heat re­

sistance, p:mpared by compounding inorganic fillers and an acrylic resin 
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powder having a specific nDlecular weight into an acrylic m:maner con­

taining a specific arcount of a.c:rosslinking agent. 

However, in the methods disclosed in .JP-A Nos. 5-32720, 6-298883 

and 6-313019, since an acrylic polymer is dissolved in an acrylic m:>nacer 

to prepare a syrup, nmnber of processes is large and p::roduction cost 

tends to increase. Further, when resin powders disclosed in these publi­

cations are used as thickening agents, there is a tendency that aging of 

a premix for obtaining an acrylic me requires a long period of time 

(about 24 hours) and productivity decreases. 

On the other hand, in the method disclosed in JP-B No. 5-13899, an 

acrylic mc is obtained directly by mixing an acrylic nonacer, inorganic 

filler and polymer powder not via an acrylic syrup. However, since the 

mixture is kneaded at a temperature of 60°C for 30 minutes or nore for 

dissolving the pol:yrrer ~and thickening .the mixture, long period 

heat history is requb:ed for obtaining the acrylic me and storage sta­

bility of the resulting acrylic me deteriorates. Further, when a grain­

like acrylic mc is going to be obtained by compounding a colored resin 

particle in this method, the colored resin particle is dissolved during 

kneading and grain pattern becanes extrenely unclear or grain pattem 

disappears, leading to poor appearance. 

To solve these problems, the present inventors have found that when 

a pol:yrrer powder having certain oil absorption, certain degree of swel­

ling and certain specific surface area is used as a thickening agent, 

there is obtained an acrylic me which exhibits high thickening speed, 

requires no aging and provides clear grain pattern (International Publi­

cation WJ97/40098). 

DISCIOSURE OF INVENI'ION 
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The present invention has ~ accarplished for further .improving 

hot water resistance of the :resulting nolded article and controllability 

of thickening speed regarding the above-described thickening agent found 

by the present inventors. 

Namely, an object of the present invention is to provide an acrylic 

SK! or BMC which is useful for producing a m:>lded article such as accylic 

artificial marble ~ the like excellent in appearance and hot water re­

sistance, and excellent in controllability of thickening speed, handling 

property, mlding processability and storage stability, and a nethcx:l for 

producing the same; a nethod for producing accylic artificial marble 

which has high productivity and has excellent appearance and hot water 

resistance; and a thickening agent which is suitable for than. 

The present inventors have investigated for attaining the above­

described object, and as a result, have found that acrylic artificial 

marble excellent in hot water :resistance can be produced by using a spe­

cific thickening agent, that thickening ·speed can be controlled and an 

acrylic SM:! or BMC. excellent in handling property can be produced by us­

ing a specific thickening agent together with other components, and that 

an acrylic SMC or BM: which has excellent storage stability and exhibits 

clear grain pattem can be produced continuously with high productivity 

by kneading a specific thickening agent under specific conditions, com­

pleting the present invention. 

Namely, the present invention relates to: 

An acrylic SM: or BMC carprising an acrylic mnaner or accylic 

m:mooer mixture (A), an inorganic filler (B) and a polymer powder (C) 

having a bulk density in the range fl:an 0.1 to O. 7 g/ml, an oil absorp­

tion of linseed oil in the range fran 60 to 200 ml/100 g, a degree of 

swelling by nethyl nethacrylate is 16-fold or no:re and a specific surface 
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area in the range from 1 to 100 m2/g, further, optionally an inorganic 

filler-containing resin particle (E), 

wherein the polyner powder (C) contains a pol:ymar powder (Cl) con­

taining no surfactant and/or a polymer powder (C2) containing as a con­

stituent caaponent a reactive surfactant; 

or wherein the pol:ymar powder ( C) contains at least bro ccmponents 

selected fran a non-crosslinked polymer ~er (C3) having a weight­

average oolecular weight in the range fran 100,000 to 2,500,000, a non­

crosslinked polymer powder (C4) having a weight-average nolecular weight 

in the range frcm 2,500,000 to 5,000,000 and a crosslinked polymer powder 

(CS); 

An ac:rylic SM: or BM: canprising an ac:i::ylic nonomer or ac:rylic 

nonamer mixture (A), an inorganic filler(B), a polyrrer powder (C) having 

a bulk density in the range frcm 0 .1 to O. 7 g/ml, an oil absorption of 

linseed oil in the range from 60 to 200 ml/100 g, a degree of swelling by 

lt'eteyl rrethac:rylate is 16-fold or nore and a specific surface area in the 

range from 1 to 100 m2/g and a polymer powder (D) having a specific sur­

face area in the range from 0.01 m2/g to 1 m2/g, further, optionally an 

inorganic filler-containing resin particle (E}; 

A nethod for p:roducing an acrylic SM:! or· me C001prising mixing uni­

formly the above-described canponent (A), canponent (B} and canponent 

(C), further, optionally the canponent (E) and thickening the ~ to 

give a dough-like material, then, extruding the material into a desired 

shape, wherein as the component (C), at least ~ canponents selected 

from the above-described canponent (C3} , canponent (C4) and canponent 

(CS) are used together; 

A nethod for producing an ac:i::ylic SM:! or BK! canprising mixing uni­

formly the above-described ccmponent (A), canponent (B), ccmponent (C) 
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and c~t (D), further, optionally the canponent (E) and thickening 

the mixture to give a dough-like material, then, extruding the material 

into a desired shape; 

A method for producing an acrylic S?C or BMC carprising kneading 

the above-described coroponent {A), canponent (B) and canponent (C), fur­

tller, optionally the component (E) and thickening the mixture at a tem­

perature in the range fran 20 to 60°C within 20 minutes, or a batch-wise 

method in which the mixture is thickened by aging, then, the resulted 

thickened material is extruded continuously into a desired shape; 

A method for px:oducin.g an acrylic S?C or BMC canprising mixing uni­

fo:nnly the above-described coroponent (A) , coop:ment (B) and catp:ment 

(C), further, optionally the coroponent (E) and thickening simultaneously 

the mixture at a temperature in the range fran 20 to 70°C to give a dough­

.like material before extruding the material within 20 minutes, to con­

tinuously obtain a desired shape, or a method in which a polymer~ 

which is thickened in a short period of time is used, and a material 

which is thickened simultaneously with mixing is inmediately extruded to 

continuously give shape; 

A method for producing acrylic artificial marble in which the 

above-described acrylic SM:: or BMC is cured with heating and canpressing; 

A thickening agent canprising a polymer powder (C2) which has a 

bulk density in the range fran 0 .1 to 0. 7 g/ml, an oil absorption of lin­

seed oil in the range from 60 to 200 ml/100 g, a degme of swelling by 

methyl methacrylate is 16-fold or irore and a specific surface area in the 

range fran 1 to 100 m2/g, and contains as a constituent coroponent a reac­

tive surfactant; and 

A thickening agent canprising a polyner powder (Cl) which has a 

bulk density in the range fran 0.1 to O. 7 g/ml, an oil absorption of lin-
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seed oil in the range fran 60 to 200 ml/100 g, a degree of swelling by 

netbyl nethacrylate is 16-fold or ItOre and a specific surface area in the 

range fn:m 1 to 100 rn2/g, and contains no reactive surfactant. 

BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1 is a schanatic viertT showing one exanple of the method for 

continuously producing.a SM:! or BM:! of the present invention. Fig. 2 is 

a schematic view showing one example of a SM:! or me which is fanned into 

a sheet shape. 

BEST ?*DOE FOR CARRYING OUl' lliE INVENTION 

The acrylic ncnarer or aci.:ylic ItOnaner mixture (A) used in the pre­

sent invention is a canponent which gives suitable flowability in nolding 

an aci.:ylic SM:! or BK!. 

The content of the component (A) is not particularly restricted, 

and preferably in the range fi:an 5 to 80% by weight based on 100% by 

weight of the acrylic SM:! or me of the present invention. When this 

content is 5% by weight or nore, the flowability of the aci.:ylic SM: or 

me tends to be excellent. When it is 80% by weight or less, shrink in 

curing tends to decrease. The lower limit of this content is m:>re pref­

erably 10% by weight or m:>re, and particularly preferably 15% by weight 

or nore. The upper limit of this content is m:>:r:e preferably 50% by 

weight or less, and particularly preferably 40% by weight or less. 

The acrylic m::>ncmar as the coop:ment {A) is a rronaner having a 

nethaci.:yloyl and/or acryloyl group, and is not particularly restricted. 

Examples thereof include rronofunctional rronorrers such as nethyl methaci.:y­

late, alkyl (neth)acrylates carrying an alkyl gi:oup having 2 to 20 car­

bons, (neth)acrylates carrying an ester group having a cyclohexane ring 
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such as cyclohexyl (meth)acrylate and the like, (meth)acrylates carrying 

an ester gi:oup having a bicycle ring such as isobonyl (meth)acrylate and 

the like, (meth)acrylates carrying an ester group having a tricycle ring 

such as tricyclodecanyl (meth)acrylate and the like, (meth)acrylates car­

rying an ester group having a cyclic ether structure such as glycidyl 

(meth)acrylate, tetrahydrofurfuryl (meth)acrylate and the like, hy­

droxyalkyl (meth)ac:cylates carrying a hydroxyalkyl group having 1 to 20 

carJ:xm atans, (meth}acrylates carrying an ester gi:oup having an arana.tic 

ring such as benzyl (meth)acrylate and the like, (meth)acrylates carrying 

an ester group having a fluorine atan such as 2,2,2-trifluoroethyl 

(meth)acrylate and the like, (meth)acrylic acid, metal salts of 

(meth)acrylic acid, (meth)acrylamides, and the like; and polyfunctional 

m:mcmers such as ethylene glycol di(meth)acrylate, polyethylene glycol 

di(meth)ac.cylate, propylene glycol di(meth)acrylate, 1,3-butylene glycol 

di(meth)acrylate, 1,4-butylene glycol di(meth)ac.cyalte, polybutylene gly­

col di(meth)acrylate, 1,6-hexan.ediol di(meth)acrylate, dimethylolethane 

di(meth)acrylate, 1,1-dimethylolpropane di(meth)acrylate, 2,2-

dimethylolpropane di (meth) acrylate, trimethylolethane tri(meth) acrylate, 

trimethylolpropane tri(meth)acrylate, tetranethylolmethane 

tri(meth)acrylate, tetramethylolnethane di(meth)acrylate, neopentyl gly­

col di(meth)ac.cylate, polyvalent esters of (meth}acrylic acid with poly­

hydric alcohol [for exarrple, pentaerythritol, dipentaerythritol and the 

like], allyl (meth)ac.cylate and the like. These can be used alone or in 

combination of two or nore depending on occasion. In this specification, 

the tenn "(meth)ac.cylate" means "acrylate and/or methac.cylate". 

Particularly, if methyl methac.cylate is contained in the canponent 

(A), the appearance of the resulting nolded article preferably tends to 

be excellent. The content of methyl methac.cylate is not particularly re-
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stricted, and preferably in the range fran 1 to 20% by ""'3ight based on 

100% by weight of the acrylic me or BC. The lower limit of this con­

tent is nore preferably 5% by weight or m:>re, and the upper limit of this 

content is nore preferably 15% by weight or less. 

The acrylic nonarer mixture as the cc:mponent (A) may be a mixture 

of an acrylic nonaner with a nonarer other than the acrylic nonamer. Ex­

arrples of the nonaner other than the acrylic nonaner include aranatic 

·vinyls such as styrene, divinylbenzene and the like, vinyl acetate, 

(math)acryionitrile, vinyl chloride, maleic anhydride, maleic acid, 

mal.eate, fumaric acid, fumarate and the like. 

For imparting properties such as heat resistance, hot water resis­

tance, strength, solvent resistance, dimension stability and the like to 

a nolded article obtained. using the acrylic SMC or BC of the present in­

vention, it is preferable that a polyfunctional nonaner is contained in 

the canponent (A). In this case, the content of the polyfunctional nono­

mar is not particularly restricted., and preferably in·the range from 1 to 

30% by weight based on 100% by weight of the acrylic SMC or BC for ob­

taining the above-described effects nore effectively. The lower limit of 

this content is nore preferably 3% .by ""'3ight or nore and the upper limit 

is nore preferably 20% by weight or less. 

Particularly, when neopentyl glycol c:tinethacrylate and./or 1,3-

buty lene glycol c:tinethacrylate is used as the polyfunctional nonomer, a 

nolded article having extJ::ately excellent surface gloss and hot water re­

sistance is preferably obtained.. In this case, neopentyl glycol d.imeth­

acrylate and/or 1,3-butylene glycol d.imethacrylate may be used together 

with other polyfunctional nonomer. 

The acrylic nonrner mixture (A) may be a syrup containing an 

acry lie polyner. This syrup may be one which contains in the caaponents 

9 



(A) a polyner canponent fanned by partial polymerization of the above­

described acrylic monaner or acrylic m::maner mixture. Alternatively, the 

syrup may be one which is obtained by polymerizing the above-described 

acrylic nDnaner or acrylic nonaner mixture by a known nethod such as bulk 

polymerization, solution polymerization, suspension polymerization,· emtl­

sion polynerization and the like to obtain an acrylic polymer and by 

separately dissolving this acrylic polymer in the canponent (A). 

As described above, the acrylic m::maner mixture (A) may be a syrup 

containing an acrylic polyner, however, use of an acrylic nDnaner mixture 

as it is is preferable since the process for preparing a syrup can be de­

leted and productivity increases. 

The inorganic filler ( B) used in the present invention is a canpo­

nents which imparts granit&.-like texture and heat resistance to a nDlded 

article obtained by nDlding an acrylic SM:! or BMC. 

The content of the canponent (B) is not particularly restricted, 

and preferably in the range from 20 to 80% by weight based on 100% by 

-weight of an acrylic SM:! or BMC. When this content is 20% by -weight or 

nore, the texture, heat resistance and the like of the resulting nolded 

article tends to be excellent, and shrink in curing tends to decrease. 

On the other hand, when it is 80% by weight or less, the flowability of 

an acrylic SK: or BMC tends to be excellent. The lower limit of this · 

content is nore preferably 30% by weight or nDre, and particularly pref­

erably 40% by weight or nDre. The upper limit of this content is nore 

preferably 75% by weight or less, and particularly preferably 70% by 

weight or less. 

The inorganic filler (B) is not particularly restricted, and exam­

ples thereof include altlllli.num hydro~de, silica, anorphous silica, cal­

cium carbonate, barium sulfate, titanium oxide, calcium phosphate, talc, 
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clay, glass powder and the like. These may be appropriately used if nec­

essacy. AnDng them, aluminum hydroxide, silica, arrorphous silica and 

glass powder are preferable fran the viewpoint of texture of the resulted 

m::>lded article. 

The polymer powder (C) used in the present invention functions suc­

cessfully as a thickening agent. This polyner powder has a bulk density 

in the range fran 0 .1 to 0. 7 g/ml, an oil absorption of linseed oil in 

the range fran 60 to 200 ml/100 g, a degree of swelling by methyl meth­

acrylate is 16-fold or m::>re and a specific surface area in the range fran 

1 to 100 m2/g. 

When the bulk density of the polymer powder is 0.1 g/ml or nore, 

the polymer powder is not easily splashed, yield in production thereof 

increases, dusting in adding and mixing the polyner powder decreases, and 

"WOrkability becomes excellent. ~nit is O. 7 g(ml or less, sufficient 

thickening effect can be obtained with a small arrount of the polymer pow­

der used, and thickening is carried out in a short period of tine, there­

fore, productivity increases, and cost becomes advantageous. The lower 

limit of the bulk density is m::>re preferably 0 .15 g/ml or m::>re, particu­

larly preferably 0.2 g/ml or m::>re. The upper limit of the bulk density 

is m::>re preferably 0.65 g/ml or less, particularly preferably 0.6 g/ml or 

less. 

When the polymer powder has an oil absozption of linseed oil of 60 

ml/100 g or nore, sufficient thickening effect can be obtained. with a 

small arrount of the polymer powder used, and thickening is carried out in 

a short period of time, therefore,. productivity increases, and cost be­

canes advantageous. Further, in this case, when an ac:x:ylic SM: or BM: 

containing this polymer powder is used for producing granite-like artifi­

cial marble, cleamess of grain pattern tends to be excellent. The rea-
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son for this is that since this polyner powder absorbs an acrylic m:mcmer 

in large am::ront, swelling of an inorganic filler-containing resin parti­

cle which is an agent for imparting grain pattern, by an acrylic nonaner 

is suppressed. When this oil absorption is 200 ml/100 g or less, the 

dispensability of the polyner powder becomes excellent, and kneading 

property in producing an acrylic SMC or BM:. becomes excellent. The lOlltler 

limit of this oil abSo.rption is nore preferably 70 ml/lOOg or nore, par­

ticularly preferably 80 ml/lOOg or nore. The upper limit is nore pref­

erably 180 ml/lOOg or less, particularly preferably 140 ml/lOOg or less. 

Further, when the degree of swelling of the pol:yner powder by 

methyl methacrylate is 16-fold or nore, thickening effect is sufficient. 

This degree of swelling is m:>re preferably 20-fold or more. 

Further, when the specific surface area of the polymer powder is 1 

m2/g or nore, sufficient thickening effect is obtained with a small 

am:mn.t of the polymer powder used, thj.ckening is possible in a short pe­

riod of tirre, and productivity of an acrylic SMC or BM:: increases. When 

the specific surface area of the polymer powder is 100 m2/g or less, the 

dispensability of the polyner powder in an acrylic nonorner becomes excel­

lent, and the kneading property of an acrylic SMC or BM:! becomes excel­

lent. The lower limit of the specific surface area is more preferably 3 

m2/g or nore, particularly preferably 5 m2/g or more. 

The average particle size of the polymer powder (C) is not particu-

larly restricted, and preferably in the range from 1 to 250 µm. When the 

average particle size is 1 µm or IOOre, there is a tendency that the dust­

ing of the powder decreases and the handling property of the polymer pow-

der becomes excellent, and when the average particle size ~s 250 µm or 

less, there is a tendency that the appearance of the resulting nolded ar-

ticle, particularly gloss and surface sm:x:>thness thereof become excel-
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lent. The lower limit of this average particle size is nore preferably 5 

µm or nore, particularly preferably 10 µm or nore. The upper lllni.t 

thereof is mre preferably 150 µm or less, particularly preferably 100 µ 

m or less. 

The polymer powder (C) is preferably a secondary agglanerate ob­

tained by mutual agglaneration of a prilllary particle. When the polymer 

powder is in the fonn of a secondai:y agglanerate, there is a tendency 

that an acrylic mnaner component is absorbed at high speed and thicken­

ing property is extrenely excellent. 

In this case, the average particle size of the primary particle of 

the polyner powder is preferably in the range from 0. 03 to 1 µm. When 

the average particle size of· the primary particle is in the range from 

0.03 to 1 µm, there is a tendency that sufficient thickening effect is 

obtained with a small- anount of the polymer powder used, thickening is 

possible in a short period of ti.ma at roan temperature, and productivity 

increases. The lower lllnit of this average particle size of the primary 

particle is mre preferably 0 .07 µm or nore. The upper lllnit thereof is 

nore preferably O. 7 µm or less. 

The content of the component (C) is not particularly .restricted, 

and preferably in the range from 1 to 30% by weight based on 100% by 

weight of an acrylic SM:: or BMC. When this content is 1 % by weight or 

nore, high thickening effect tends to be obtained, and when 30% by weight 

or less, the kneading property of an acrylic SM:: or BMC tends to be ex­

cellent. The lower limit of this content is nore preferably 2% by weight 

or nore, and particularly preferably 3% by weight or nore. The upper 

limit of this content is nore preferably 20% by weight or less, and par­

ticularly preferably 15% by weight or less. 

AS the p:>lymer constituting the p:>lymer powder (C), various poly-
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:rrers can be appropriately selected for use according to i:equirements, and 

there is no specific restriction. In view of appearance and the like of 

the resulting acrylic marble, an acrylic polymer is preferable . . . 

Examples of the constituent canponents (nonaners and the like used 

for polymerization) include nonofunctional nonomers such as mathyl meth­

acrylate, alkyl (meth)acrylates carrying an alkyl group having 2 to 20 

carbons, (meth)acrylates carrying an ester group having a cyclohexane 

ring such as cyclohexyl (meth)acrylate and the like, (math)acrylates car­

rying an ester group having a bicyclo ring such as isobonyl 

(meth)acrylate and the like, (meth)acrylates carrying an ester group hav­

ing a tricycle ring such as tricyclodecanyl (meth)acrylate and the like, 

(math)acrylates carrying an ester group having a cyclic ether structure 

such as glycidyl (meth)acrylate, tetrahydrofurfuryl (math)acrylate and 

the like, hydroxyalkyl (meth)acrylates carrying a hydroxyalkyl group hav­

ing 1 to 20 carbon atoms, (meth)acrylates carrying an ester group having 

an aromatic ring such as benzyl (meth)acrylate and the like, 

(math)acrylates carrying an ester group having a fluorine atom such as 

2,2,2-trifluoroethyl (meth)acrylate and the like, (meth)acrylic acid, 

matal salts of (meth)ac::cylic acid, fumaric acid, fumarate, maleic acid, 

maleate, ai:anatic vinyl, vinyl acetate, (math)acrylamides, 

(meth)acrylonitrile, vinyl chloride, maleic anhydride and the like; and 

polyfunctional nonaners such as ethylene glycol di(meth)acrylate, poly­

ethylene glycol di(meth)acrylate, propylene glycol di(meth)acrylate, 1,3-

butylene glycol di (meth) acrylate, 1, 4-butylene glycol di(meth) acryalte, 

polybutylene glycol di(math)acrylate, 1,6-hexanediol di(meth)acrylate, 

dinethylolethane di(meth) acrylate, 1, 1-c:llirethylolpropane 

di(meth) acrylate, 2, 2-c:llirethylolpropane di (math) acrylate, trimethylole­

thane tri(meth)acrylate, trime~lolpropan.e tri(math)acrylate, te-
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tranethylolmethane tri(meth) acrylate, tetrarnethylolmethane 

di(meth)acrylate, neopentyl glycol di(meth)acrylate, polyvalent esters of 

(meth)acrylic acid with polyhydric alcohol [for example, pentaerythritol, 

dipentaerythritol and the like], ally! (meth)acrylate and the like. 

These m::>nofunctional noncmers may be p:Jlymerized alone to give a ho­

m:>palymer, or two or nore m::>nofunctional nonamers may be used together to 

give a copolymer, or a m::>nofunctional and a PJlyfunctional m:maner may be 

used together to give a c.rosslinked p:Jlymer. In view of affinity with 

the ccmponent (A), a (meth)acrylic nonamer is preferable. 

The production method of the p:Jlymer powder (C) is not particularly 

restricted, and CClll: be produced by a known p:Jlymerization method. lm:>ng 

them, a method in which an emulsion. obtained by emulsion polymerization 

is subjected to a treatment such as spray drying, freeze drying and the 

like to obtain a polymer. powder is preferable since a polymer powder hav­

ing a specific bulk density, oil absorption and specific surface area to 

be used in the present invention can be produced efficiently. 

In this case, the above-described. method may be an emulsion pol ym­

erization method using a surfactant, an emulsion polymerization method 

using a reactive surfactant, or a soap free emulsion polymerization 

method using no surfactant. 

However, when a polymer powder obtained by emulsion polymerization 

is used, the hot water resistance of a m::>lded article may sanetimes de­

crease by elution of a surfactant. Therefore, it is preferable to pre­

vent decrease in the hot water resistance of a nolded article by using a 

polymer powder (Cl) containing no surfactant produced. by a soap free 

emulsion polymerization method using no surfactant and/or a polymer pow­

der (C2) containing as a constituent canponent a reactive surfactant pro­

duced by an emulsion polymerization method using a reactive surfactant. 
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Since no surfactant is contained in an ac:cylic Ste or BM:! using the 

polymer powder (Cl) as a thickening agent, elution into aqueous phase of 

a surfactant which lor.-.iers hot water resistance does not occur even when a 

m:>lded article is exposed to hot water. 

Further, in an acrylic SM: or BM:! using the polymer powder (C2) as 

a thickening agent, since a surfactant is bound into a polymer chain of 

the polymer powder (C2) , elution of the surfactant into aqueous phase 

tends to be suppressed even when a nolded article is exposed to hot wa­

ter. 

Herein, the reactive surfactant means a surfactant containing a po-

. l:ymarizable functional group in the nolecule. The polymerizable func­

tional group is not particularly restricted, and may be a functional 

group of polycondensation type, or . a functional group of polymerization 

type. In particular, in view of hot water resistance, a functional group 

of addition polymerization type is preferable. Examples of the func­

tional group of addition polymerization type include, but not limited to, 

double bonds such as an allyl group, stycyl group, acryloyl group,_ meth­

acryloyl group, vinyl group, butadienyl group, maleate and the like. 

The number of the pol:ymarizable functional group may be advanta­

geously one or nore in one m:>lecule of a surfactant. It is preferably 

fran 1 to 5, nore preferably fran 1 to 2, and particularly preferably 1. 

The reactive surfactant is not particularly i:estricted, and exam­

ples thereof include an anionic surfactant, cationic surfactant, nonionic 

surfactant, ampholytic surfactant and the like, and these can be uaed 

alone or in canbination of two or m:>re if necessa:cy. 

Examples of the reactive surfactant include LATEMUR S-180, S-180A: 

trade narces manufactured by Kao Corp., ADECARIA SOAP SE-SN, SE-lON, SE-

20N, NE-10, NE-20, NE-30, NE-40, NE-50, NE-80, NE-100: trade narces manu-
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factured by .Asahi Denka. Kogyo K.K., Antox-MS-60, Antox-MS-2N, Antox-MS­

NH4, RA-1020, RA-1120, RA-1820, RF-751, RMA-564, RMA-568, RMA-506, RMA-

1120: trade names manufactured by Nippon Nyuka.zai K.K., and the like. 

The am:mnt used of the reactive surfactant is not particularly re­

stricted, and it is preferably in the range from 0 .1 to 10 parts by 

weight based on 100 parts by weight of a nonaner to be emulsion­

polymerized in view of polymerization stability. 

The weight-average nolecular weight of the polymer powder (C) is 

nqt particularly restricted, and the higher the weight-average nolecular 

weight, the mre excellent the hot water resistance of a nolded article. 

The polymer powder (C) is not particularly restricted, and may be a non­

crosslinked polymer or a crosslinked polymer. 

The polymer powder (C) can be a polymer powder having so-called 

core/shell structure constituted from core phaSe and shell phase having 

different chemical compositions, structures, nolecular weights and the 

like each other. In this case, the core phase may be a non-crosslinked 

polymer or a crosslinked polymer, while the shell phase is preferably a 

non-crosslinked polymer. 

However, in a method using the polymer powder (C) as a thickening 

agent, though aging is not necessary, thickening speed is too high, and 

sanetimes Jmeading is difficult and extrusion is difficult depending on 

an apparatus used in Jmead.ing materials to obtain a BK: or extruding the 

resulted BivC into certain shape. 

Therefore, it is preferable to control thickening speed by using as 

the polymer powder (C) particularly at least two caaponents selected fran 

a non-crosslinked polymer powder ( C3) having a weight-average nolecular 

weight in the range fran 100,000 to 2,500,000, a non-crosslinked polymer 

powder (C4) having a weight-average nolecular weight in the range fran 
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2,500,000 to 5,000,000 and a c:rosslinked polyner powder (CS). The 

weight-average m:>lecular \\leight herein referred to means a value calcu­

lated in tenns of polystyrene according to a GPC method, and specifically 

means a value measured according to conditions adopted in the following 

examples. 

These polymer powders (C3) to (CS) have different solubilities into 

the acrylic m:>noner (A) depending on difference in "'1eight-average m:>lecu­

lar \\leights and presence or absence of c:rosslinked stn.i.cture. Therefore, 

thickening speed can be controlled at will bY using these canponents to­

gether. 

When the non-c:rosslinked polyner powder (C3) having a weight­

average m:>lecular \\leight in the range f:z:om 100,000 to 2,500,000is used, 

it tends to be dissolved quickly into the component (A). The lower limit 

of the. \\leight-average molecular weight is m:>re preferably 300,000 or 

m:>re, particularly preferably 500,000 or m:>re. The upper limit thereof 

is m:>re preferably 2,200,000 or less, particularly preferably 2,000,000 

or less. 

The non-c:rossli.nked polyner powder (C4) having a weight-average m:>­

lecular weight in the range fn::m 2,500,000 to 5,000,000 tends to be dis­

solved in the component (A) in lower tine than the non-c:rosslinked poly­

mer powder (C3). The lower limit of the weight-average molecular weight 

is m:>re preferably 3,000,000 or more. The upper limit is nore preferably 

4,000,000 or less. 

The c:rosslinked polyner powder (CS) tends to be dissolved in the 

canponent (A) in lower time than the non-c:rosslinked polyner powder (C4) 

since the powder (CS) is c:rosslinked. 

The canbinatiori of the polymer powders (C3) to (CS) is not particu­

larly restricted, and may be appi::opi::iately selected accoi::ding to proper-
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ties of a kneading apparatus or an extruding apparatus used in producing 

an acrylic S?C or BM:, and the like. Am:>ng them, canbination of the non­

c:r:osslinked polymer powder (C3) with the non-crosslinked polymer powder 

(C4), or canbination of the non-crosslinked polymer powder (C3) with the 

c:r:osslinked polymer powder {CS) is preferable. 

The canpounding ratio between the polymer powders ( C3) to (CS} is 

not particularly restricted, and when two of them are used together, they 

are used in a ratio preferably in the range from 5/95 to 95/5 (by 

weight), m::>re preferably in the range fi:cm 10/90 to 90/10 (by weight). 

When three of them are used together, the ratio is not particularly re­

stricted, and it is preferable that each powder is used in an anount of 

at least 5 parts by weight based on 100 parts by weight of the total 

am:mnt of the polymer powders (C3) to (CS). 

It is also preferable to control thickening speed by canpounding 

the polymer powder (D) having a specific surface area in the range frcm 

O~Cll m2/g to 1 m2/g toge~ with the p::>iymer powder (C). The polymer 

powder (D) tends to require longer time to be dissolved in the acrylic 

m::>narer (A) than the polymer powder (C) since the powder (D) has an ex­

tI:emely low specific surface area. 

The polymer powder (C) to be used together with the polymer powder 

(D) is not particularly restricted, and may advantageously be selected 

appropriately acco.i:ding to the properties of an apparatus used in produc­

ing an ac:rylic SM:: or me, and the like. Especially, as the polymer pow­

der (C) to be used together with the p::>lymer powder (D), at least one se­

lected fu:m the polymer powders ( C3) to (CS) is preferable, and the poly­

ner powder (C3) is particularly pi;eferable. 

The canpounding ratio of the polymer powder (C) to (D) is prefera­

bly in the range fu:m 5/95 to 95/5 (by weight), m::>re preferably in the 
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range fran 10/90 to 90/10 (by weight) • This canpounding ratio may advan­

tageously be d.etennined appropriately according to the properties of an 

apparatus used, and the_ like. 

The bulk density, oil absorption of linseed oil and degree of swel­

ling by meteyl nethacrylate of the polymer powder (D) are not particu­

larly restricted. The polymer powder (D) may be a crosslinked polymer or 

a non-c:rosslinked polymer. The weight-average nolecular weight is not 

particularly restricted. 

As the constituent canponent (ITOnaners used for polymerization} of 

the polyrcer powder ( C) , the above-described acrylic Il'OilCXD&S listed for 

the polyrcer powder (C) and the like can be used. 

The net.hod for producing the polymer powder (D) is not particularly 

restricted, and known polymerization methods may be used . .Am::>ng them, a 

method in which a polymer powder in the fonn of a bead is obtained by a 

suspension polymerization method is preferable since this method can pro­

duce a polymer powder efficiently having a specific surface area in the 

range fran 0.01 m2/g to 1 m2/g. 

The acrylic SMC or BMC of the present invention can further contain 

(E) an inorganic filler-containing resin particle, and there can be ob­

tained a granite-like artificial marble having clear grain pattern and 

excellent design by m::>ld.ing such a compound. 

The content of the inorganic filler-containing resin particle (E) 

is not particularly restricted, and preferably in the range fran 1 to 50% 

by weight based on 100% by weight of the ac:cylic SMC or BMC. When this 

content is 1% by weight or nore, there is a tendency that grain pattern 

excellent in design is obtained, and when 50% by weight or less, there is 

a tendency that kneading property in producing the ac:cylic SMC or BlC is 

excellent. The lower limit of this content is nore preferably 5% by 
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weight or nm:e, and particularly preferably 10% by weight or nore. The 

upper limit is nore preferably 40% by weight or less, and particularly 

preferably 30% by weight or less. 

The resin constituting the inorganic filler-containing resin parti­

cle (E) may be any resin pxoviding it is not dissolved in methyl meth­

ac::cylate, and examples thereof include c:rosslinked acrylic resins, 

crosslinked polyester resins, crosslinked styrene resins and the like. 

The crosslinked ac::cylic resin is preferable since it has high affinity 

with an acrylic resin can px:ovide a m::>lded article having beautiful ap­

pearance. This crosslinked ac::cylic resiil may contain a non-crosslinked 

ac::cylic polymer. 

The inorganic filler constituting the inorganic filler-containing 

resin particle (E) is preferably used in an airDUnt in the range fran 20 

to 80% by weight based on 100% by weight of the inorganic filler­

containing resin particle (E). When this airDUnt used is 20% by weight or 

m::>re, there is a tendency that the texture and hot water resistance of a 

nolded article are excellent, and when it is 80% by weight or less, there 

is a tendency that a m::>lded article having high strength is can be ob­

tained. 

As the inorganic filler constituting the inorganic filler­

containing resin particle (E), that can be appropriately used in organic 

fillers such as aluminum hydroxide, silica, am:>l:phous silica, calcium 

carbonate, barimn sulfate, titanimn oxide, calcium phosphate, talc, clay, 

grass powder and the like depending on the occasions. In particular, 

when a granite-like artificial marble is produced, aluminum hydroxide, 

silica, anorphous silica and glass powder are preferable as the inorganic 

filler .. 

The method for producing the inorganic filler-containing resin par-
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ticle (E) is not particularly restricted, and there is, for example, a 

ll'ethod in which a resin nnlded article containing an inorganic filler ob­

tained by polymerization and curing according to a hot press method, 

casting method and the like is ground, and classified by a sieve. For 

example, a method in which acrylic artificial marble is ground and clas­

sified is preferable. 

As the inorganic filler-containing resin particle (E), those having 

a particle size smaller than the thickness of a nolded article can be 

used, and only one particle or~ or nore particles having different 

colors and particle sizes can be used together . 

. To the acrylic SK:: or BMC of the present invention, there can be 

added organic peroxides such as benzoyl peroxide, lauroyl peroxide, t­

butyl hydroperoxide, cyclohexanone peroxide, methyl ethyl peroxide, t­

butyl peroxy octoate; t-butyl peroxy benzoate, t-amyl peroxy benzoate, 

dicureyl peroxide, 1,1-bis(t-butyl pe:roxy)3,3,5-trimethylcyclohexane, azo­

bisisobutyronitrile and the like, curing agents such as azo compounds and 

the like, reinfo::i::cing materials such as carbon fiber and the like, vari­

ous additives such as coloring agents, internal. releasing agents, low 

shrinkage agents, polymerization inhibitors and the like, if necessary. 

The ac.:rylic SK:: or BMC of the present invention can be produced by 

kneading a mixture of the above-described canponent (A), canponen.t (B) 

and component (C) , or a mixture prepared by optionally adding the compo­

nent (D), component (E) and other canponents to the canpc;nents (A), (B) 

and (C). The kneading procedure of these canponents· is not particularly 

restricted, and all components may be kneaded at one time or a part of 

the components may be previously mixed before kneading thereof •. 

As the component (A) , an acrylic nonarer or ac.:rylic :m::maner mixture 

may be used as it is or may be used as an acrylic syrup, as described 
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above. However, use of an acrylic DDnaner or acrylic m::>naner mixture as 

it is preferable since a prcx::ess for preparing an acrylic syrup can be 

anitted. 

The kneading temperature is not particularly restricted, and pref­

erably in the range fran 20 to 70°C. When the Jmead.ing temperature is 20 

°C or m::>re, there is a tendency that the thickening speed of an acrylic 

SK! or BM:! increases and the productivity of an acrylic SK! or BM:! is im-

proved. When the kneading tanperature is 70°C or less, there is a ten­

dency that the storage stability of an acrylic SM:: or BM: becomes excel­

lent, and in producing granite-like acrylic SM:! or BM:! by canpounding the 

inorganic filler-containing resin particle (E), there is a tendency that 

cleamess of grain pattern becomes excellent. The lower limit of the 

kneading temperature is m::>re preferably 25°C or nore, and particularly 

preferably 30°C or mre. The upper limit is rrore preferably 60°C or less, 

and particularly preferably 55°C or less. 

The kneading time is not particularly restricted, and preferably 

within 20 minutes. When the kneading time is within 20 minutes, there is 

a tendency that the storage stability of an acrylic SM:! or moc:: is excel­

lent, and in producing granite-like acrylic 51-C or BM: by canpounding the 

inorganic filler-containing resin particle { E) , there is a tendency that 

clearness of grain pattem becanes excellent. The upper limit of the 

kneading tine is m::>re preferably within 15 minutes, particularly prefera­

bly within 10 minutes. The lower limit thereof is not particularly re­

stricted, and preferably 10 seconds or nore, nnre preferably 30 seconds 

or m:>re. 

The .acrylic SM: or BM:! of the present invention exhibits excellent 

handling property even directly after kneading since the canpound is thus 

thickened in a short period of timer to level wherein no stickiness is 



:recognized.. Further, this SIC or BM:: may be subjected to canpression 

m:>lding as it is without aging, and may be subjected to aging before can­

pression m:>lding if necessary. 

In the present invention, when kneading is conducted at a kneading 

~ature and kneading tine within the above-describ=d ranges, there is 

a tendency that the storage stability of the resulted acrylic SM:! or BM:! 

is excellent, since then heat history received by an acrylic SM:! or BM:! 

in kneading lowers. 

Furth.eznore, when a granite-like artificial marble having grain 

pattern is obtained by caapounding the inorganic filler-containing resin 

particle (E) into an acrylic SMC or me in the present invention, if 

kneading is conducted at a kneading temperature and kneading time within 

the above-described ranges, there is a tendency that the swelling and 

dissolution of the inorganic filler-containing resin particle in the 

acrylic m:>nomer (A) is suppressed and the grain pattern of the resulted 

artificial marble becorres clear and the appearance thereof becomes excel­

lent. 

In the present ·invention, a dough-like material thickened by knead­

ing the above-described constituent canponents may be used as it is, or 

. the above-described constituent cc:mponents may be kneaded to be thickened 

to give a dough-like material before being extruded into a desired shape 

for use, or, further, the above-described. constituent canponents may be 

mixed unifonnly and simultaneously thickened, and extruded into a desired 

shape, to continuously produce an acrylic SM: or :me. 

In the present invention, it is preferable that two or no.re thick­

ening agents (polymer powders) are used together as described above, for 

controlling thickening speed according to the properties of an apparatus 

used and the like, in the above-described. process. 
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In particular, when the above-described constituent canponents are 

kneaded. to be thickened to give a dough-like material before being ex­

truded into a desired shape, it is preferable to use as the polyner pow­

der (C) at least tow canponents selected from the non-crosslinked polymer 

powder (CJ), non-crosslinked polymer powder (C4) and crosslinked polymer 

powder (CS) , or to use the polymer powder (C) together with the polymer 

powder (D). The canbination of the p:>lymer powders (C3) to (CS) and the 

polymer powder (D) is not particularly .restricted, and it is preferable 

to use at least the non-crosslinked polymer powder (C3). 

In the present invention, the method for kneading constituent com­

ponents is not particularly .restricted, and the.re can be used, for exam­

ple, a kneader, mixed, roll, extruder, kneading extruder and the like. 

In particular, when the constituent canponents are mixed unifonnly and 

simultaneously thickened and extruded into a desired shape, a kneading 

extruder is suitably used. 

The kneading extruder may advantageously be one having kneading 

function and extruding mechanism inside, and examples the.re of include, 

no limited to, those having a screw. It is preferable that this screw 

has a shape so acting as to decrease heat generation as low as possible 

in kneading, and it is also possible that passing through of water inside 

a screw for t~ratu.re control is enabled. Regarding temperature con­

trol, it is preferable that not only a screw but also a barrel a.re sub­

jected. to temperature control. As the method for the temperature con­

trol, known :mathods may be used. The diameter, length, groove depth, ::ro­

tation, temperature and the like of a screw may be appropriately selected. 

depending on the axrount treated and piwsical properties of a mixture re­

quired. Further, the screw may have one axis, two axes or three axes 

without any limitation. 
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Then, one example of the kneading, extruding and continuous shaping 

pnxiuction nethod of the acrylic sM: or B?C of the present invention will 

be described with referring to drawings. 

In an apparatus shown in Fig. 1, liquid canponents anrmg the con­

stituent canponents of an acrylic SM:. or B?£ are thrown into a tank 1. 

As the liquid canponents herein used, various canbination are possible of 

the above-described canponents providing they can pass through a liquid 

feeding rube (a) 2, liquid feeding purrp 3 and a liquid feeding tube (b) 

4. For example, combinations of the acrylic m:maner (A) with a curing 

agent, internal releasing agent and the like are listed. When a liquid 

portion prepared by mixing the ca11p:>nents is used, it is preferable that 

the canponents are previously weighed and mixed sufficiently before 

thrown into the tank 1. 

For producing the tank 1, liquid _feeding tube (a) 2, liquid feeding 

pump 3 and liquid feeding tube (b) 4, it is preferable to select materi­

als which are not chemically corroded by the liquid carponents in contact 

with the materials. The liquid feeding pump 3 may advantageously be a 

pump having ability to feed liquid in constant anount as represented by, 

for example, a gear pump and a snake pump, and it is preferable that the 

pump 3 is selected in view of phySical properties of the liquid canpo­

nents such as viscosity and the like. 

On the other hand, powdery carponents anong the constituent canpo­

nents of an acrylic SMC or BC are tlu:own into a vessel 5. .As the pow­

dery canponents herein used, various canbinations of the above-described 

cooip::ments are possible providing they can pass through a quantitative 

feeder 6, and a piping 7. Moreover, depending on the number of the can­

ponents, the combination of another vessel 5 with the quantitative feeder 

6 and the piping 7 may further be added. When a powdery portion prepared 
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by mixing ·the canponents is used, it ·is preferable that the canponents 

are previously weighed and mixed sufficiently before being thrown into 

the vessel 5. 

When a powdery portion prepared by mixing ccmp::ments having differ­

ent particle sizes and s_pecific gravities is thrown into a vessel 5, it 

is preferable that the vessel 5 has neans for enabling mixing such as a 

stirring blade and the like since there is a possibility of classifica­

tion in the vessel 5. The vessel 5 is preferably made of a material 

which is not chemically and physically influenced by the powdery compo­

nents. 

The quantitative feeder 6 is such an apparatus as, for example, a 

screw feeder, and may advantageously be one having such powder transfer­

ring ability. The proportion (by weight) of the feeding anount of the 

quantitative feeder 6 to the feeding am:mnt of the liquid feeding purcp 3 

is preferably as constant as possible. Therefore, it is preferable that 

the anounts thrown in to the hopper 8 of the liquid components and pow­

decy canponents are controlled with constantly measuring the "Weights 

thereof. As the controlling nethod, there are used for example, a methcx:l 

in which "Weights of the tank 1 and the vessel 5 are measured, and other 

kn.own methods. 

The piping 7 is a means for throwing the powdery canponents into 

the hopper 8. The liquid canponents and powdery components fed into the 

hopper 8 is then fed into a kneading and extruding machine 9. The liquid 

components and powdery components fed are kneaded by the kneading and ex­

truding machine 9 and the kneaded material is simultaneously thickened in 

the kneading and extruding machine 9 to give a dough-like material. 

An extruding die 10 is plac~ on the leading end of the kneading 

.and extruding machine 9, and controls the shape of the cross section of 
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the continuously extruded dough-like material. The dough-like material 

thickened. in the kneading and extruding machine 9 is · fonned into a ~ or 

BMC having a specific shape by being extruded through the die 10. This 

shaped inaterial is cut into a given length by a cutter 11. The cutter 11 

is such neans as, for example, a guillotine, but is not limited to a 

guillotine providing it has the equivalent functions. 

Fig. 2 is a schematic view showing one example of a BMC fonned into 

a sheet shape. In the Fig. 2, P represents length, Q represents thick­

ness and R represents width. P, Q and R may advantageously be c:;ontrolled 

·into desired d:inensions respectively. This BMC shaped material may be 

transferred into a m::>ld directly after production, to be nolded. 

Since this BMC shaped material has a draping property, it is pref­

erable that after discharged from the die 10, the shaped ma~rial is 

transferred. by a conveyer 12 and the like, as shown in Fig. 1. When 

longer time is required for transferring before m:>lding, it is preferable 

that the shape of the BMC shaped material is kept by covering the mate­

rial with cover films 13 and 14 from upper side and lower side respec­

tively, as shown in Fig. 1. It is preferable that these cover films 13 

and 14 have barrier property against :m:maners and the like contained iri 

the BMC shaped material. Further, when the BMC shape material is trans­

ferred, the material is preferably accarm:xiated into a vessel and the 

like for keeping the shape. 

Then, the method for producing ac::cylic artificial marble of the 

pi:esent invention will be described below. 

In the present invention, acrylic artificial marble can be obtained 

by filling the above-described acrylic ~or BMC into a nold and curing 

this with heating and canpressing. Specific exanples of this heat and 

compression curing method include, but are not particularly limited to, a 



carpression 11Dlding nethod, injection m:>lding nethod, extruding 11Dlding 

nethod and the like. 

In this case, the heating temperature is not particularly :re­

stricted, and preferably in the range fran 80 to 150°C. When the heating 

temperature is ao°C or llDI:e, curing time can be shortened and productivity 

tends to incmase, and when the heating temperature is lSO°C or less, the 

appearance of the msulted 11Dlded article tends to be excellent. The 

lower limit of the heating temperature is llDI:e preferably 100°C or 11D:r:e, 

particularly pmferably llO°C or m:>m. The upper limit is llDI:e preferably 

140°C or less, particularly pmferably 130°C or less. Further, within this 

temperature range, heating may be conducted with making temperature dif­

ference between an upper m:>ld and a lower 11Dld. 

The compmssion pmssum is not particularly :restricted, and pref­

erably in the range frcm 1 to 20 MPa. When the comp:r:ession pmssure is 1 

MPa or 11D:r:e, the filling property of an acrylic SMC or BM:! into a 11Dld 

tends to becane excellent, and when it is 20 MPa or less, there is a ten­

dency that excellent appearance of a m:>ld.ed. article is obtained. The 

lower limit of the compmssion pmssum is 11DI:e pmferably 2 MPa or 11D:r:e, 

and the upper limit is nom pmferably 15 MPa or less. 

The 11Dlding time may advantageously be appropriately selected. de­

pending on the thickness of a llDlded article. 

The following examples further illustrate the present invention 

specifically below. All parts and % in the examples are by weight. 

<Physical property of polyner powder> 

Average particle size: It was neasured using laser scattering par­

ticle size distribution analyzer (IA-910, manufactumd by HORIBA. Ltd.) 

Bulk density: It was neasumd accoi:ding to JIS R 6126-1970. 

Oil absoz:ption: It was neasumd according to JIS K 5101-1991, and 
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tine directly before a putty-like lamp is steeply softened with the last 

one drop of linseed oil was recognized as terminal point. 

Specific surface area: It was maa.sured by a nitrogen adsorption 

method using a surface area meter SA-6201 (manufactured by HORIBA Ltd. ) • 

Weight average nolecular \..ieight: It is a value calculated in terms 

of polystyrene according to a GPC method, and was maa.sured according to 

any of the following conditions (1) to (3) depending on the range of the 

\..ieight-average nolecular \..ieight. 

(1) In the case of a \..ieight-average nolecular \..ieight of 100,000 or less: 

.Apparatus: High perfonnance GPC apparatus HIC-8120, manufactured by 

Tosoh Corp. 

Column: TSKgelG2000HXL and TSKgelG4000HXL are connected in series, 

manufactured by Tosoh Corp. 

Oven tanperature: 40°C 

Elution solution: Tetrahydrofuran 

Sample concentration: 0. 4 % by \..ieight 

Flow rate: 1 ml/minute 

Flow anD\lnt: 0.1 ml 

Detector: RI (differential refractaneter) 

( 2) In the case of a \..ieight-average nolecular \..ieight of 100, 000 to 

1,000,000: 

Apparatus: High perfonnance GPC apparatus HrC-8020, manufactured by 

Tosoh Corp. 

Column: Three of TSKgelGMHXL are connected in series, manufactured 

by Tosoh Corp. 

Oven tanperature: 38°C 

Elution solution: Tetrahydrofuran 

Sample concentration: 0.4 % by \..ieight 
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Flow rate: 1 ml/minute 

Flow anount: 0 .1 ml 

Detector: RI (differential refractaneter) 

( 3) In the case of a weight-average nDlecular weight of 1, 000, 000 or 

m:>re: 

Apparatus: High perfo:rrnance GPC apparatus HI.C-~020, manufactured. by 

'lbsoh Corp. 

Colunm: Two of TSKgelGMHHR-H(30) are connected in series, manufac-

tured by 'lbsoh Corp. 

Oven temperature: 40°C 

Elution solution: Tetrahydrofuran 

Sample concentration: 0. 4 % by weight 

Flow rate: 1 ml/minute 

Flow anount: 0 .1 ml 

Detector: RI (differential refractaneter) 

Since there is not p:::>lystyrene standard p:::>lymer having a weigh~ 

average nDlecular weight of over 20, 000, 000, when a sample having a 

weigh-average nDlecular weight of 1,000,000 or m:>re is used, a p:>lysty­

rene calibration curve was extrapolated to the p:::>int of a weigh-average 

m:>lecular weight of 5, 000, 000, 000. 

Degree of swelling: A p:::>lymer powder was charged in a 100 ml meas­

uring cylinder, the cylinder was tapped weakly several tines to compact 

the powder to 5 ml, then, to this was charged methyl methacry late cooled 

to 10°C or lower so that the total anount was 100 ml, and the mixture was 

stirred quickly until the mixture became totally unifonn, then, the meas-

uring cylinder was kept in a thenrostat at 25°C for 1 hour, the volume of 

the p:::>lymer powder layer after swelling was measured, and the degree of 

S\'ll'elling was represented by ratio to the volume ( 5 ml) of the p:::>lymer 
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powder layer before swelling. 

<Hot water resistance of ItDlded article> 

A ItDlded plate was ilmersed in hot water of 90°C for 300 hours, and 

color changes (whiteness, color difference, degree of yellowing) thereof 

were canpared based on the plate before the .innersion. 

( 1) Production Example of polymer powder (P-1) 

Into a reaction apparatus equipped with a cooling tube, thelm:me­

ter, stirrer, dropping apparatus and ni:trogen introducing tube was 

charged 925 parts of distilled water and 2. 25 parts of potassium persul­

fate as a p::>lynerization initiator, and the :resulting mixture was heated 

at BO°C with stirring under nitrogen atnosphere. To this was added 250 

parts of methyl methacrylate droptlse over 3 hours, then, kept for 2 

hours intact for completing soap free emulsion polymerization, to obtain 

an emulsion containing a polymer prhnary particle having an average par­

ticle size of 0. 60 µm. 

The resulted anulsion was spray-dried using a L-8 type spray drier 

manufactured by OHKAWARA KAKOHKI Co. Ltd. at inlet ~atu:re/outlet 

temperature= 150°C/90°C, to obtain a non-c:rosslinked polymer powder (P-1) 

containing a secondary agglanerate particle having an average particle 

size of 20 µm and containing no surfactant. 

The resulted non-crosslinked polymer powder (P-1) had a weight­

average ItDlecular weight of 100,000, and was canpletely dissolved in 

nethyl methacrylate and had a degree of S\'Vellirig of 20-fold or ItDre. The 

physical properties are shown in Table 1. 

(2) Production E~le of polymer powder (P-2) 

Soap free anulsion polymerization was conducted by the sarre method 

as for the p:r:oduction example of the polyner powder (P-1) except that the 

arrount of potassium persulfate to be previously charged into the reaction 
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vessel was 1 part, to obtain an emulsion containing a polyner primary 

particle having an average particle size of 0.60 µm. 

The resulted emulsion was spray-dried using the same apparatus and 

the same conditions as for the polymer powder (P-1) , to obtain a non­

c:rosslinked polymer~ (P-2) which contains a secondary agglomerate 

particle having an average particle size of 20 µm and contains no surfac­

tant. 

The resulted non-crosslinked polyner powder (P-2) had a weight­

average nolecular weight of 200,000, and was completely dissolved in 

methyl methacrylate and had a degree of swelling of 20-fold or nore. The 

pl1ysical properties are shown in Table 1. 

(3) Production Example of polyner powder (P-3) 

Into a reaction apparatus equipped with a cooling tube, thel:nane­

ter, stirrer, dropping apparatus and nitrogen introducing tube was 

charged 900 parts of distilled water and 0.6 parts of potassium persul­

fate as a polynerization initiator, and the resulting mixture was heated 

at SO°C with stirring under nitrogen at:Jrosphere. To this was added 20 

parts of methyl methacrylate dropwise over 30 minutes, kept for 30 min-

utes intact, then, the mixture was cooled to 70°C over 30 minutes, then, 

to this was added 80 parts of methyl methacrylate dropwise over 2 hours. 

After completion of the addition, the mixture was kept at 70°C intact for 

1 hour, then, heated again to BO°C and kept for 1 hour for completing soap 

free emulsion polynerization, to obtain an emulsion contallti.ng a polyner 

primary particle having an average particle size of 0. 60 µm. 

The resulted emulsion was spray-dried using the same apparatus and 

the same conditions as for the polyner powder (P-1), to obtain a non­

crosslinked polyner powder (P-3) containing a secondary agglomerate par-

ticle having an average particle size of 20 µm and containing no surfac-
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tant. 

The resulted non-crosslinked polymer powder (P-3) had a weight­

average nolecular weight of 400,000, and was canpletely dissolved in 

nethyl nethacrylate and had a degree of swelling of 20-fold or m::>re. The 

ph:Ysical properties are shown in.Table 1. 
. . 

(4) Production Example of polyner powder (P-3) 

Into a reaction apparatus equipped with a cooling tube, thenrone­

ter, stirrer, dropping apparatus and nitrogen introducing tube was 

charged 925 parts of distilled water, 5 parts of polyoxyethylenenonyl 

phenyl ether (trade name "Emulgen 930", manufactured by Kao Corp.) as a 

surfactant and 1. 5 parts of potassimn persulfate as a polymerization ini­

tiator, and the resulting mixture was heated at 70°Cwith stirring under 

nitrogen atm:>sphere. 'lb this was added a mixture composed of 500 parts 

of methyl methac:cylate. and 10· parts of a non-reactive surfactant sodimn 

dialkylsulfosuccinate (trade name: "Pelex ar-P", manufactured by Kao 

Corp. ) dropwise over 3 hours, then, kept for 1 hour, and further heated 

to BO°C and kept for 1 hour for completing emulsion polymerization, to ob­

tain an emulsion containing a polyner primary particle having an average 

particle size of 0.10 µm. 

The resulted emu.l.sion was spray-dried using the same apparatus and 

the same conditions as for the polymer powder (P-1), to obtain a non­

crosslinked polyner powder (P-4) containing a secondary agglomerate par-

ticle having an average particle size of 20 µm. 

The resulted non-crosslinked polyner powder (P-4) had a weight­

average m::>lecular weight of 400,000, and was canpletely dissolved in 

nethyl rnethac:cylate and had a degree of swelling of 2o~fold or m:>re. The 

physical properties are shown in Table 1. 

(5) Production Example of polyner powder (P-5) 
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Emulsion polymerization was conducted in the same manner as for the 

production exanple of the polyner powder (P-4) except that 5 parts of a. 

z:eactive surfactant "RMA.-568" (manufactured by Nippon Nyukazai K.K.) was 

used instead of 5 parts of polyoxyethylenenonyl phenyl ether as the sur­

factant to be previously charged into the reaction vessel, the arount 

added of potassium sulfate was changed to 0 .175 parts, and 10 parts of a 

reactive surfactant "Antox-MS-60" (manufactured by Nippon Nyukazai K.K.) 

was used instead of 10 parts of sodium dialkylsulfosuccinate as the sur­

factant in the mixture to be added dropwise, to obtain an emulsion con­

taining a polymer primary particle having an average particle size of 

0.20 µm. 

The resulted. emulsion was spray-dried using the same· apparatus and 

the same conditions as for the polymer powder (P-1), to obtain a non­

crosslinked polymer powder (P-5) containing a secondary agglomerate par­

ticle having an average particle size of 20 µm and containing as a con­

stituent component a reactive surfactant. 

The resulted non-crosslinked polymer powder (P-5) had a weight­

average nolecular weight of 1,800,000, and was canpletely dissolved in 

methyl methacrylate and had a degree of swelling of 20-fold or nore. The 

physical properties are shown in Table 1. 

(6) Production Examples of polymer powders (P-6) to (P-9) 

Emulsion polymerization was conducted in the same manner as for the 

production exanple of the polymer powder (P-5) except that the arount of 

potassium persulfate to be previously charged into the reaction vessel 

was 0.375 parts, O. 75 parts, 1.5 parts and 3 parts, to obtain emulsions 

containing a polymer primary particle having an average particle size of 

0.20 µm, 0.20 µm, 0.25 µm and 0.30 µm, respectively. 

The resulted emulsions were spray-dried using the same apparatus 
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and the same conditions as for the polymer powder (P-1), to obtain non­

crosslinked polymer powders (P-6) to (P-9) containing a secondary agglan­

erate particle having an average particle size of 20 µm and containing as 

a constituent canponent a reactive surfactant. 

The resulted non-crosslinked polymer powders (P-6) to (P-9) had a 

weight-average nolecular weight of 900,000, 600,000, 400,000 and 200,000 

respectively. The non-crosslinked polymer powders (P-6) to (P-9) were 

canpletely dissolved in nethyl methacrylate and had a degree of swelling 

of 20-fold or nore. The p~ical properties are shown in Table 1. 

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

Emulsion polymerization was conducted in the same manner as for the 

production example of the polymer powder (P-5) excep-t that the anount of 

potassium persulfate to be previously charged into the reaction vessel 

was 1. 5 parts, and the mixture to be added dropwise was a mixture can­

posed of 500 parts of methyl methacrylate, 2.5 parts of n~ 

dodecylmercaptane and 10 parts of a reactive surfactant "Antox-MS-60" 

(manufactured by Nippon Nyukazai K.K.), to obtain an emulsion containing 

a polymer primary particle having an average particle size of 0.30 µm. 

The resulted emulsion was spray-dried using the same apparatus and 

the same conditions as for the polymer powder (P-1), to obtain a non­

crosslinked polymer powder (P-10) containing a secondary agglonerate par­

ticle having an average particle size of 20 µm and containing as a con­

stituent canponent a reactive surfactant. 

The resulted non-crosslinked polymer powder (P-10) had a weight­

average nolecular weight of 100, 000, and was canpletely dissolved in 

methyl methacrylate and had a degree of S\'19lling of 20-fold or nore. The 

p~ical properties are shown in Table 1. 

(8) Production Examples of polymer powders (P-11) to (P-14) 
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Emulsion polynerization was conducted. in the same manner as for the 

production example of the polymer powder (P-4) except that 5 parts of so­

dium alkyldiphenyl ether disulfonate (trade name: "Pelex SS-H", manufac­

tured. by Kao Corp.) was used instead of 5 parts of polyoxyethylenenonyl 

phenyl ether as the non-reactive surfactant to be previously charged into 

the reaction vessel, the anount of ·sodium dialkylsulfosuccinate in the 

mixture to be added dropwise was changed to 5 parts, and the anount of 

the polymerization initiator potassium persulfate was changed to 1 part, 

0. 25 parts, 0 .1 part and 0. 05 parts, to obtain emulsions containing a 

polymer prim:uy particle having an average particle size of 0.08 µm, 0.10 

µm, 0.16 µm, 0.18 µm. 

The resulted anulsions were spray-dried using the same apparatus 

and the same conditions as for the pol:yner powder (P-1), to obtain non­

crosslinked polymer powders (P-11) to (P-14) containing a secondary ag­

glanerate particle having an average particle size of 30 µm, 20 µm, 20 µ 

m, 20 µm respectively. 

The resulted non-crosslinked polyner powders (P-11) to (P-14) had a 

~ight-average nolecular ~ight of 600,000, 1,400,000, 3,300,000 and 

3,800,000 respectively. The non-crosslinked. pol:yner powders (P-11) to 

(P-14) were caapletely dissolved in nethyl methacrylate and had a degree 

of S\'Velling of 20-fold or nore. The physical properties are shown in Ta­

ble 1. 

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

Emulsion polymerization was conducted. in the same manner as for the 

production example of the polymer powder (P-4) except that 5 parts of so­

dium alkyldiphenyl ether disulfonate was used instead of 5 parts of 

polyoxyethylenenonyl phenyl ether as the non-reactive surfactant to 1:>9 

previously charged into the reaction vessel, the anount added of potas-
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sium sulfate was changed to 0. 25 parts, and the mixture to be added drop­

wise was changed to a mixture canposed of 497 .5 parts of methyl methacry­

late, 2.5 parts of 1,3-butylene glycol dinethacrylate and 5 parts of so­

dium dialk.ylsulfosuccinate, to obtain an emulsion containing a polymer 

primary particle having an average particle size of 0 .18 µ.m. 

The resulted anul.sion was spray-dried using the sane apparatus and 

the sane conditions as for the polyner powder (P-1), to obtain a non­

crosslinked polymer powder (P-15) containing a secondaz:y agglomerate par­

tic_le having an average particle size of 18 µm. 

The resulted crosslinked polymer powder (P-15) had a degree of 

swelling by methyl methacrylate of 20-fold or nore. The physical proper­

ties are shown in Table 1. 

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

Emulsion polymerization was conducted in the sane manner as for the. 

production example of the polymer powder (P-4) except that 5 parts of so­

dit.nn alkyldiphenyl ether disulfonate was used instead of 5 parts of 

polyoxyethylenenonyl phenyl ether as the non-reactive surfactant to be 

previously charged into the reaction vessel, the anount added of potas­

simn sulfate was changed to 0. 5 parts, and the mixture to be added drop­

wise was changed to a mixture comp:>sed of 480 parts of nethyl methacry­

late, 20 parts of eteyl acrylate and 5 parts of sodium dialkylsulfosucci­

nate, to obtain an anul.sion containing a polyner primacy particle having 

an average particle size of 0. 20 µ.m. 

The resulted emulsion was spray-dried using the sane apparatus as 

for the polymer powder (P-1) at conditions of inlet tanperature/outlet 

temperature= 150°C/60°C, to obtain a non-crosslinked polymer powder (P-

16) containing a secondary agglomerate particle having an average parti-

cle size of 20 µm. 
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The resulted non-crosslinked polymer powder (P-16) had a weight­

average nolecular weight of 700,000, was dissolved caapletely in mathyl 

mathacrylate, and had a degree of swelling of 20-fold or nore. The 

physical properties are shown in Table 1. 

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

Emulsion polymerization was conducted in the same manner as for the 

production example of the polyirer powder (P-4) except that 5 parts of 

"Emulgen 910" instead of 5 parts of "Emulgen 930" as the polyoxyethyle­

nenoeyl phenyl ether to be charged into the reaction vessel, the am::nmt 

added of potassium sulfate was chan~ to 1. 75 parts, and 7. 5 parts of 

polyoxyethylenenonyl ph.eeyl ether (trade name: "Emulgen 905", manufac­

tured by Kao Corp. } and 5 parts of sodium dialkylsulfosuccinate were used 

as the non-reactive surfactant in the m:maner to be added drop.tlse, to 

obtain an anu.lsion containing a polyirer primary particle having an· aver­

age particle size of 0.60 µm. 

The resulted emulsion was spray-dried using the same apparatus and 

the same conditions as for the polyirer powder (P-1) , to obtain a non­

crosslinked polyrrer powder (P-17) containing a secondary agglanerate par­

ticle having an average particle size of 20 µm. 

The resulted non-crosslinked polymer powder (P-17) had a weight­

average nolecular weight of 300,000, was dissolved canpletely in mathyl 

methacrylate, and had a degree of swelling of 20-fold or nore. The 

physical properties are shown in Table 1. 

(12) Production Example of polymer powder (P-18) 

Emulsion polymerization was conducted in the same manner as for the 

production example of the polymer powder (P-4) except that 12. 5 parts of 

"Emulgen 910" instead of 5 parts of "Emul.gen 930" as the polyoxyethyle­

nenonyl phenyl ether to be charged into the reaction vessel, the ancunt 
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added of ·potassium sulfate was changed to 3 parts, and the mixtw:e to be 

added dropwise was changed to a mixture canposed of 450 parts of methyl 

methacrylate, 50 parts of styrene and 5 parts of sodimn dialkylsulfosuc­

cinate, to obtain an emulsion containing a polymer primary particle hav­

ing an average particle size of 0.20 µm. 

The resulted emulsion was spray-dried using the sane apparatus as 

for the. polymer powder (P-1) at conditions of inlet temperature/outlet 

temperature = 150°C/60°C, to obtain a non-cmsslinked polymer powder (P-

18) conta.in.lng a secondary agglanerate particle having an average parti-

cle size of 30 µm. 

The resulted non-cmsslinked pol:yner powder (P-18) had a weight­

average rrolecular weight of 200,000, was dissolved ca11>letely in methyl 

methacrylate, and had a degree of swelling of 20-fold or rrore. The 

peysical properties are shown in Table 1. 

(13) Production Example of pol:yner powder (P-19) 

Into a reaction apparatus equipped. with a cooling tube, thenocane­

ter, stirrer, dropping apparatus and nitrogen introducing tube was 

charged 750 parts of distilled water, 4 parts of sodimn alkyldiphenyl 

ether disulfonate and 2.25 parts of potas~ium persulfate, and the result­

ing mixture was heated at 80°C with stirring under nitrogen at:rcosphere. 

'lb this was added a mixture composed of 485 parts of meteyl methacrylate, 

15 parts of methyl acrylate and 5 parts of sodium dialkylsulfosuccinate 

dropwise over 3 hours, then, kept for 2 hours for ca11>leting emulsion po­

l:ynerization, to obtain an anu.lsion containing a polymer primary particle 

having an average particle size of 0.10 µm. 

The resulted emulsion was spray-dried using No. 62TF type spray 

drier manufactured by APV ANHYDRO CO. , L'ID. at inlet temperature/outlet 

temperature = 150°C/60°C, to obtain a non-cmsslinked pol:yner powder (P-
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19) containing a secondary agglanerate particle having an average parti­

cle size of 100 µm. 

The resulted non-crosslinked polyirer poWder (P-19) had a 'Weight­

average IIDlecular weight of 100,000, and was completely dissolved in 

methyl methacrylate and had a degree of swelling of 20-fold or IIDre. The 

physical properties are shown in Table 1. 

(14) Production Example of pol:yner powder (P-20) 

Into a reaction apparatus equipped with a cooling tube, thenocme­

ter, stirrer, dropping apparatus and nitrogen introducing tube was 

charged 925 parts of distilled water, 5 parts of sodium alkyldiphenyl 

ether disulfonate and 0.25 parts of potassium persulfate, and the result­

ing mixture was heated at 70°C with stirring under nitrogen atnosphere. 

'lb this was added a mixture c~sed of 149.85 parts of nethyl methac:ry­

late, 0 .15 parts of 1, 3-butylene glycol dimethac:rylate and 5 parts of so­

dium dialkylsulfosuccinate drofMise over 5 h6urs, th.en, kept for 1 hour, 

subsequently to this was added 350 parts of methyl methacrylate dropwise 

over 3. 5 hours, then kept for 1 hour, then, kept for 1 hour for complet­

ing emulsion pol:ynerization, to obtain an emulsion having a core shell 

structure containing a pol:yner primary particle having an average parti­

cle size of 0 .10 µm. 

The resulted emulsion was spray-dried using the same spray drier 

and same conditions as for the polyirer powder (P-1), to obtain a polymer 

powder (P-20) containing a secondary agglanerate particle having an aver­

age particle size of 20 µm and having core/ shell structure in which the 

core phase is canposed of a crosslinked polymer and the shell phase is 

canposed of a non-crosslinked polyirer. The resulted polymer powder hav­

ing core-shell structure had a degree of swelling of 20-fold or IIDre. 

The physical properties are shown in Table 1. 
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(15) Production Example of polymer powder (P-21) 

Into a reaction apparatus equipped with a cooling tube, theJ:nare­

ter, stirrer, dropping apparatus and nitrogen int:roducing tube was 

charged 800 parts of distilled water and 1 part of polyvinyl alcohol 

(degree of saponification: 88%, degree of polymerization: 1000) to pre­

pare a solution, then, to this was added a m:mcmer solution prepared by 

dissolving 2 parts of n-dodecylmercaptane and 2 parts of azobisisobuty­

ronitrile into 400 parts of mathyl matha.crylate, and the mixture was 

heated up to 80°C over 1 hour with stirring at 300 rpn under nitrogen at­

nosphere, and heated under same conditions for 2 hours. Then, the mix-

ture was heated up to 90°C and heated for 2 hours, then, cooled to rtxJm 

tanperature for completion of the suspension polymerization. The re­

sulted. suspension was filtered and washed, then, dried by a hot air dryer 

at 50°C, to obtain a non-crosslinked polymer p:::iwder (P-21) having an av-
·. 

erage particle size of 350 µm. The resulted non-crosslinked polymer pow­

der (P-21) had a weight-average nolecular weight of 40,000 and a degree 

of swelling by methy 1 methacrylate was 1. 2. The physical properties are 

shown in Table 1. 

(16} Production Example of polymer powder (P-22) 

Suspension polymerization was conducted in the same manner as for 

the production example of the polymer powder (P-21) except that the stir­

ring rotation was 500 rpn, to obtain a non-crosslinked polymer~ (P-

22) having an average particle size of 30 µm. 

(17) Production Example of polymer powder (P-23) 

Suspension polymerization was conducted in the same manner as for 

the production example of the polymer powder (P-21) except that the nono­

mer solution to be charged was a nonooer solution prepared by dissolving 

2 parts of azobisisobutyronitrile into a mixture canposed of 359. 6 parts 
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of :rrethyl :rrethactylate, 40 parts of ethyl acrylate and 0.4 parts of eth­

ylene glycol cliirethacrylate, and the stirring :rotation was 500 :qm, to 

obtain a crosslinked polymer powder (P-23) having an average particle 

size of 30 µm. The physical properties are shown in Table 1. 

(18) Production Example of polymer powder (P-24) 

Suspension polymerization was conducted in the sane manner as for 

the production example of the polyner powder (P-21) except that the m:mo-

:rrer solution to be charged was a m:maner solution prepared by dissolving 

0.5 parts of azobisisobutyronitrile into 400 parts of :rrethyl nethacry­

late, and the stirring rotation was 500 rpn, to obtain a non-crosslinked 

polymer powder (P-24) having an average particle size of 30 µm and a 

weigh-average rrolecular weight of 1, 200, 000. The physical properties are 

shown in Table 1. 

(19) Production Example of polyner powder (P-25) 

Suspension polymerization was conducted in the sane manner as for 

the production example of the polyner powder (P-21) except that the m:>no­

:rrer solution to be charged was a rronaner solution prepared by dissolving 

1.2 parts n-dodecylmercaptane and 0,5 parts azobisisobutyronitrile into a 
. . 

mixture canp:>sed of 384 parts of methyl methacrylate and 16 parts of 

:rrethyl acrylate, and the stirring rotation was 500 rpn, to obtain a non-

crosslinked polymer powder (P-25) having an average particle size of 30 µ 

m and a weigh-average rrolecular weight of 120, 000. The physical pro_per­

ties are shown in Table 1. 

(20) Production Example of polymer powder (P-26) 

Suspension polymerization was conducted in the sane marmer as for 

the production example of the polyner powder (P-21) except that the m:>no­

:rrer solution to be charged was a rronaner solution prepared by dissolving 

0.3 parts n-dodecylmercaptane and 2 parts azobisisobutyronitrile into a 
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mixture canposed of 340 parts of neteyl nethacrylate, 12 parts of ethyl 

acrylate and 48 parts of nethacrylic acid, and the initial heating was 

effected up to 75°C, to obtain a non-crosslinked polyrcer powder (P-26) 

having an average particle size of 350 µm and a weigh-average nolecular 

weight of 280, 000. The physical properties are shown in Table 1. 

(21) Production Example of polymer powder (P-27) 

Suspension polymerization was conducted :in the sama manner as for 

the production example of the polyner powder (P-21) except that the m:mo­

ner solution to be charged was a nonc:mer solution prepared by dissolving 

0. 6 parts n-dodecylnei:captane and 4 parts azobisisobutyronitrile into a 

mixture canposed of 280 parts of nethyl nethacrylate and 120 parts of 

styrene, and the initial heating was effected up to 75°C, to obtain a 

non-crosslinked polymer powder (P-27) having an average particle size of 

350 µm and a weigh-average nolecular weight of 200, 000. The physical 

properties are shown in Table 1. 

(22) Production Example of polymer ~er (P-28) 

Suspension polymerization was conducted in the sama manne:r as for 

the production example of the polymer powder (P-21) except that the nono­

ner solution to be charged was a nonaner solution prepared by dissolving 

1.2 parts n-dodecylnei:captane and 0.8 parts azobisisobutyronitrile into a 

mixture canposed of 360 parts of neteyl nethacrylate and 40 parts of 

nethyl acrylate, and the initial heating was effected up to 75°C, to ob­

tain a non-crosslinked polyrcer powder (P-28) having an average particle 

size of 350 µm and a weigh-average nolecular weight of 100, 000. The 

physical properties are shown in Table 1. 

(23) Production example of syrup (A-1) 

8 parts of the non-crosslinked polyner powder (P-21) was added to a 

nonooer mixture canposed of 10 parts of nethyl nethacrylate and 9 pats of 
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1,3-butylene glycol dimethacr}'late, and the mixture was heated up to 50°C 

and stirred for 2 hours to dissolve the non-crosslinked pol:ymar powder 

(P-21) canpletely, to obtain a syrup (A-1). 

(24) Production example of syrup (A-2) 

11 parts of the non-crosslinked polymer ~ (P-21) was added to 

a m:mcrcer mixture canposed of 14 parts of methyl methacrylate and 6 pats 

of neopentyl glycol dimethaccylate, and the mixture was heated up to 50°C 

and stirred for 2 hours to dissolve the non-crosslinked polymer powder 

(P-21) canpletely, to obtain a syrup (A-2). 

(25} Production example of syrup (A-3) 

A syrup (A-3) was obtained in the sane m:mner as for the p:roduction 

example of the syrup (A-1) except that the anount of the non-crosslinked 

pol:yner powder (P-21) was 7 parts, the am:runt of methyl methacrylate was 

8 parts and the aioount of 1,3-butylene glycol dimethacrylate was 7 parts. 

(26) Production example of syrup (A-4) 

A syrup (A-4) was obtained in the same manner as for the syrup (A-

2) except that the non-crosslinked polymer powder (P-22) was used instead 

of the non-crosslinked polymer powder (P-21), and the anount of neopentyl 

glycol dimethacrylate was 5 parts. 

(27} Production example of syrup (A-5) 

A syrup (A-5) was obtained in the same manner as for the syrup (A­

l) except that 10 parts of the non-crosslinked polymer powder (P-22) was 

used instead of 8 parts of the non-crosslinked polymer powder (P-21), and 

the anount of 1, 3-butylene glycol dimethaccy late was 4 parts. 

( 28) Production example of inorganic filler-containing resin particle 

To 30 parts of the syrup (A-1) was added 0.5 parts of t-amyl peroxy 

benzoate (trade nama: KD-1, manufactw:ed by Kayaku .Akuzo K.K.), 0.15 

parts of zinc stearate as an internal releasing agent, 60 parts of alumi-
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rnnn hydroxide (trade name: Higilite H-310, manufactured by Showa Denko 

K.K.) as an inorganic filler, 0.05 parts of a white inorganic pignent or 

black inorganic pigment and 10 parts of the non-crosslinked polymer pow­

der (P-11), and the mixture was kneaded for 10 minutes by a kneader to 

obtain an acrylic ~. Then, this ac:r.ylic BMC was filled in a nold for 

flat plate nolding of 200 nm square and was cured with heating and can­

pressing for 10 minutes under conditions of a m:::>ld temperature of 130°C 

and a pressure of 10 MPa, to obtain white or black ac:r.ylic artificial 

marble having a thickness of 10 nm. The resulted ac:r.ylic artificial mar­

ble was ground by a crusher to obtain a white or black inorganic f.iller-

containing resin particle having an average particle size of 350 µm. The 

p:JWdery properties thereof are shown in Table 2. 
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Table 1 

powdecy property of pol:yner powder 
average average 

polyner canposition of particle particle 
bulk . oil degree of specific weight-surfactant size of size of absor- swelling surface po;«ler polyner powder density average 

primacy secondary 
Cg/ml) 

pticln (-fold) area DDlecular 
particle particle (ml/lOOg) (nf/g) weight . 

(µm) (µm) 
P-1 M1A.=100 - 0.60 20 0.40 100 20-fold or more 9 100,000 
P-2 M1A.=100 - 0.60 20 0.40 100 20-fold or more 9 200,000 
P-3 ·M1A_=100 - 0.60 20 0.40 100 20-fold or more 9 400,000 
P-4 M1A.=100 Pelex OT-P 

0.10 20 0.38 100 20-fold or more 50 400,000 Em.tlgen 930 

P-5 M1A.=100 .Antox-MS-60 0.20 20 0.40 100 20-fold or more 24 1,800,000 RMA-568 

P-6 M1A.=100 .Antox-MS-60 0.20 20 0.40 100 20-fold or more 24 900,000 RMA-568 

~ 
P-7 M1A.=100 .Antox-MS-60 0.20 20 0.40 100 20-fold or more 24 600,000 RMA-568 

P-8 M1A.=100 .Antox-MS-60 0.25 20 0.40 100 20-fold or more 14 400,000 RMA-568 

P-9 M1A.=100 .Antox-MS-60 0.30 20 0.40 100 20-fold or more 10 200,000 RMA-568 

P-10 M1A.=100 .Antox-MS-60 
0.30 20 0.40 100 20-fold or more 10 100,000 RMA-568 

P-ll M1A.=100 Pelex OT-P 
0.08 30 0.40 100 20-fold or more 51 600,000 Pelex SS-H 

P-12 M1A.=100 Pelex OT-P 
0.10 20 0.3·8 100 20-fold or more 50 1,400,000 Pelex SS-H 

P-13 M1A.=100 Pelex OT-P 
0.16 20 0.38 100 20-fold or mre 28 3,300,000 Pelex SS-H 

P-14 M1A.=100 Pelex OT-P 
0.18 20 0.38 100 20-fold or mre 24 3,800,000 Pelex SS-H 

P-15 
. M1A./BIMA Pelex OT-P 

0.18 18 0.38 . 95 20-fold or more 24 =99.5/0.5 Pelex SS-H -
P-16 M1A./'EA Pelex OT-P 

0.20 20 0.38 100 20-fold or more 26 700,000 =96/4 Pelex SS-H 
Pelex OT-P 

P-17 M1A.=100 Em.tlgen 905 0.60 20 0.38 100 20-fold or mre 9 300,000 
Em.tlgen 910 
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Table l (cont.) 

powdery property of polym!r powder 

average average 

polyner carposition of particle particle 
bulk 

oil degree of 
pa«ler pol}'Iler pot>Jder 

surfactant size of size of absor- swelling 
primary secondary 

density ption (-fold) 
particle particle 

(g/ml) (ml/lOOg) 
(µm) (µm) 

P-18 l'MA/ST Pelex OT-P 0.20 30 0.38 100 20-fold or mre 
=90/10 Emtl2en 910 

P-19 M1A/MA Pelex OT-P 0.10 100 0.60 80 20-fold or JIDre 
=97/3 Pelex SS-H 

P-20 
core phase: Pelex OT-P 

0.10 20 0.38 100 ZO-fold or IIDre 
l'MA/BIMA=99.9/0.1 Pelex SS-H 
shell phase: 
l'MA.=100 

P-21 l'MA.=100 - 350 0.73 45 1.2 
P-22 l'MA.=100 - 30 0.57 50 1.2 

P-23 l'MA/EA/m:MA 30 0.57 50 3.1 
=89~9/10/0.l -

P-24 l'MA.=100 - 30 0.57 50 1.2 

P-25 
l&/MA 30 . 0.57 so 1.2 
=96/4 -

P-26 
l&/EA/MAA 350 0.73 50 1.2 
=85/3/12 -

P-27 
M!1A./ST 350 0.73 50 1.2 
=70/30 -

P-28 l&/MA 350 0.73 50 1.2 
=90/10 -

M1A: methyl nethaceylate MA: nethyl accylate EA: ethyl aceylate ST: styrene MAA: nethactylic acid 
Ell1A: ethylene glycol dinethaceylate BJMA: 1,3-butylene glycol cihrethaccylate · 
.Anto.x-MS-60: reactive surfactant RMA.-568: reactive surfactant Pelex OT-P: non-reactive surfactant 
Pelex SS-H: non-reactive surfactant 1!lmllgen 905, 910, 930: non-reactive surfactant 

specific weight-
surface average 

area mlecular 
(m2/g) -weight 

23 200,000 

42 100,000 

51 
shell phase 

1,400,000 

0.07 40,000 
0.2 40,000 

0.2 -
0.2 1,200,000 

0.2 1,200,000 

0.07 280,000 

.0.01 200,000 

0.01 100,000 



Table 2 
powde:cy property of :inorganic 

filler-cont-a~ ... :-- res:in narticle 

average par- bulk den- oil ab- degree of specific 
ticle size sity sorption swelling surface area 

(µm) (g/ml) (ml/lOOg) (-fold) crrf- Jg> 

:inorganic filler-
con taming 350 0.82 45 1.1 0.5 

res:in particle 

[Example l] 

A mixture of 7 parts of nethyl nethacrylate, 3 parts of isobonyl 

nethacrylate and. 10 parts of neopentyl glycol dimethacrylate as an 

acrylic nonaner mixture (A), 0.5 parts of t-anwl peroxy benzoate (trade 

name: KD-1, manufactured by Kayaku Ak:uzo K.K.) as a curing agent, 0.15 

. parts of zinc stearate as an intemal releasing agent, 65 parts of alumi­

num hydroxide (trade narre: Higilite H-310, manufactured by Showa Denko 

K.K.) as an inorganic filler (B), 0. 36 parts of a green inorganic pig­

ment, 0. 06 parts of a blue inorganic pigment and 0. 07 parts of a black 

inorganic pigrren.t as coloring agents, and 15 parts of the polyner powder 

(P-1) as a thickening agent were charged into a kneader, and kneaded for 

10 minutes to obtain an acrylic mx::::. The resulted acrylic IM:! was thick­

ened to becane a dough-like material even directly after the kneading, 

had no stickiness and gave excellent handling property. 

Then, 700 g of this acrylic IM:! was filled in a nold for flat plate 

nolding of 200 nm square and was cured with heating and canpressing for 

10 minutes under conditions of a nold temperature of 130°C and a pressure 

of 10 MPa, to obtain dark green acrylic artificial marble having a thick-

ness of 10 nm. The surface of the resulted artificial marble had ex-

tJ:etely high gloss, and was a mirmr-like surface having no defect, and 
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appearance thereof was extremely good. 

Further, color change of the nolded article after .llmersion in hot 

water was fairly small,· and excellent hot water resistance was shown. 

[Example 2] 

An acrylic me was obtained in the same marmer as for Example 1 ex­

cept that the pol:yirer powder (P-2) was used as the thickening agent, and 

the anount added of the acrylic nonater mixture, the anount added of alu­

minum hydroxide and ancunt added of the curing agent were changed as 

shown in Table 3. The resulted acrylic BlC was thickened to becare a 

dough-like :material even directly after the kneading, had no stickiness 

and gave excellent handling property. 

Then, a dark green acrylic artificial marble Wa.s obtained in the 

same manner as for Example 1 using this acrylic BM:!. The evaluation re­

sults are shown in Table 3. 

[Example 3] 

An acrylic me was obtained in the same manner as for Example 1 ex­

cept that 27 parts of the syrup (Al) was used as the acryli~ :rronaner mix­

ture (A), 10 parts of the polymer powder (P-3) was used as the thickening 

agent, and the anount added of alumintnn hydroxide was changed to 63 

parts. The resulted acrylic BlC was thickened to becane a dough-like ma­

terial even directly after the kneading, had no stickiness and gave ex­

cellent handling property. 

Then, a dark green acrylic artificial marble was obtained in the 

same manner as for Example 1 using this acrylic BM:!. The evaluation re­

sults are shown in.Table 3. 

[Example 4] 

A mixture of 7 parts of nethyl nethacrylate, 4 parts of isobonyl 

nethac.cylate and 13 parts of neopentyl glycol ctimethac.cylate as an 
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accylic ncnaner mixture (A), 0.65 parts of t-anwl peroxy benzoate as a 

curing agent, 0.15 parts of zinc stearate as an internal releasing agent, 

46 parts of aluminum hydroxide as an inorganic filler (B), 20 parts of an 

inorganic filler-containing resin particle (E) (10 parts of a white inor­

ganic filler-containing resin particle and 10 part of a black inorganic 

filler-containing resin particle), and 10 parts of the polymer powder (P­

l) as a thickening agent were charged into a kneader, and kneaded for 10 

minutes to obtain an accy lie BK!. The resulted accylic BMC was thickened 

to becane a dough-like material even directly after the kneading, had no 

stickiness and gave excellent handling property. 

Then, black granite-like accylic artificial marble of 200·nm square 

· and 10 mn thickness was obtained in the sane manner as for Example 1 us­

ing this accylic BMC. The surface of the resulted artificial marble had 

extJ::enely high gloss, was a mirror-like surface having no defect and had 

clear grain pattern without unevenness, and appearance thereof was ex­

tranely good. 

Further, color change of the nclded article after. innersion in hot 

water was fairly small, and excellent hot water resistance was shown. 

[Examples 5 to 6] 

.Acrylic BK! was obtained in the sane manner as for Example 4 except 

that 27 parts of the syrup (Al) was used as the accylic ncnaner mixture 

(A) and other canposition was changed as shown in Table 3. The resulted 

accylic BMC was thickened to becane dough-like materials even directly 

after the kneading, had no stickiness and gave excellent handling prop­

erty. 

Then, black granite-like acrylic artificial marble was obtained in 

the same manner as for Example 1 using this acrylic BMC. The evaluation 

results are shown in Table 3. 
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[Example 7] 

.An acrylic :me was obtained in the same manner as for Example 3 ex­

cept that the pol::yner powder (P-4) was used as the thickening agent. The_ 

i::esulted acrylic :me was thickened to becane a dough-like material even 

directly after the kneading, had no stickiness and gave excellent han­

dling property. 

Then, dark green acrylic artificial marble was obtained in the same 

manner as for Example 1 using this ac:rylic BM:!. The evaluation results 

are shown in Table 3. 

[Example 8] 

.An acrylic :me was obtained in the same ·manner as for Example 6 ex­

cept that the polymer powder (P-4) was used as the thickening agent. The 

i::esulted acrylic :me was thickened to becane a dough-like material even 

directly after the kneading, had no stickiness and gave excellent han­

dling property. 

Then, black granite-like ac:rylic artificial marble was obtained in 

the same manner as for Example 1 using this acrylic BM::. The evaluation 

results are shown in Table 3. 

[Canparative Example 1] 

.An acrylic BM:! was obtained in the same manner as for Example 4 ex­

cept that the polymer powder (P-21) was used as the thickening agent. 

The resulted acrylic BM:: was not thickened directly after the 

kneading and in the fonn of semi-liquid, and had stickiness and exhibited 

extremely poor handling property. It was necessary to age this BC at 60 

°C for 24 hours or IIDi::e for keeping this acrylic BM:: under non-sticky con­

dition. 

Black granite-like acrylic artificial marble was obtained in the 

same marmer as for Example 1 using the acrylic B?C obtained by aging as 
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described above, and the surface of the nolded article had a pinhole and 

had uneven grain pattern, and this grain pattern was indefinite ·and ap­

pearance thereof was extremely poor. The evaluation results are shown in 

Table 3. 

[Examples 9 to 12] 

.Acrylic BMC was obtained in the sane manner as for Example 1 except 

that caaposition of the ac:cylic BMC was changed as shown in Table 4. The 

resulted ac:cylic BMC was thickened to becane a dough-like material even 

directly aftezo the kneading, had no stickiness and gave excellent han­

dling property. 

Then, dark green ac:cylic artificial marble was obtained in the sane 

manner as for Example 1 using this acrylic :me. The evaluation results 

are shown in Table 4. 

[Examples 13 to 16] 

.Ac:cylic BMC was obtained in the sane manner as for Example 4 except 

that .ccmposition of the acrylic BM: was changed as shown in Table 4 •. ,The 

resulted ac:cylic BMC was thickened to becane a dough-like material even 

directly after the kneading, had no stickiness and gave excellent han­

dling property. 

Then, black granite-like ac:cylic artificial marble was obtained in 

the sane manner as for Example 1 using this acrylic BMC. The evaluation 

results are shown in Table 4. 

[Example 17] 

An ac:cylic BMC was obtained in the sane manner as for Example 4 ex­

cept that the ccmposition of the acrylic BM: was changed as shown in Ta­

ble 4 (kneading tanperature: 25°C). The resulted acrylic BMC was thick­

ened to becane a dough-like material even directly after the kneading, 

had 119 stickiness and gave excellent handling property. Further,· even 
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when left for 3 m::>nths in atm:>sphem at 23°C, it was not cured and ex­

trarely excellent storage stability was shown. 

Then, black granite-like acrylic artificial marble was obtained in 

the sane manner as for Exanple 1 using this acrylic BM::. The evaluation 

results are shown in Table 4. 

[Example 18] 

A mixture of 15 parts of methyl methacrylate and 13 parts of 

neopentyl glycol climethacrylate as an acrylic nonaner mixture (A) , 0. 8 

parts of 1,1-bis(t-butyl pemxy)3,3,5-trinethylcyclohexane (trade name: 

Perhexa, manufactured by NOF Co:rp.) as a curing agent, 0.15 parts of zinc 

stearate as an internal releasing agent, 61 parts of aluminum hydroxide 

as an inorganic filler (B), and 8 pats of the polymer powder (P-11) and 3 

parts of the polymer powder (P-13) as curing agents \'l'9re charged into a 

kneader, and krieaded for 10 minutes to obtain an acrylic BMC. The re­

sulted acrylic BMC was thickened to suitable viscosity ·to become a dough­

like material even directly after the kneading, had no stickiness and 

gave excellent handling property. 

Then, this acrylic BMC was extruded by a 6-inch single screw ex­

truder (L/D = 13. 2) at a speed of 200 kg/h into a sheet having a width of 

150 nm and a thickness of 10 nm. The temperature of the extruded me was 

SO°C or less and extrusion was conducted without problem. 

This sheet shaped acrylic BM:: was aged at roam temperature for 1 

hour to canplete thickening. The acrylic BMC after the thickening kept 

the sheet shape before the aging intact. 

When this sheet shaped acrylic BM:: was left in atm:>sphere at 23°C, 

it was not cured even after 3 m::mths or nore and extranely excellent 

storage stability was shown. 

This sheet shaped acrylic BM:: was cut and filled in an anount of 
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700 g into a flat plate m:>ld of 200 nm square, and acrylic artificial 

marble of 200 nm square and 10 nm thickness was obtained in the same man­

ner as in Example 1. The surface of the resulted artificial marble had 

extremely high gloss, was a mirror-like surface having no defect, and ap­

pearance thereof was extrenely good. The evaluation results are shown in 

Table 5. 

[Exarcple 19] 

A mixture of 7 parts of nethyl methacrylate and 13 parts of 1,3-

butylene glycol ctinethacrylate as an acrylic m:>narer mixture (A), 0. 8 

parts of 1,1-bis(t-butyl peroxy)3,3,5-tr.imethylcyclohexane as a curing 

agent, 0.15 parts of zinc stearate as an internal releasing agent, 51 

parts of aluminum hydroxide as an inorganic filler (B), · 20 parts of an 

inorganic filler-containing resin particle (E) (10 parts of a white inor­

ganic filler-containing resin particle and 10 parts of a black inorganic 

filler-containing resin particle) , and 6 pats of the polyrrer powder (P-

11) and 3 parts of the polymer powder (P-13) as curing agents were 

charged into a kneader, and kneaded for 10 minutes to obtain an acrylic 

BM:. The resulted ac:rylic BM: was thickened to suitable viscosity to be­

care a dough-like material even directly after the kneading, had no 

stickiness and provided excellent handling property. 

Then, this ac:rylic BM:! was extruded into sheet shape ·in the sane 

manner as in Example 18. The temperature of the extruded BMC was 50°C or 

· less and extrusion was conducted without problem. 

This sheet shaped acrylic BM: was aged at roam temperature for 1 

hour to canplete thickening. The acrylic BMC after the thickening for 1 

hour kept the sheet shape before the aging intact. 

When this sheet shaped acrylic me was left in atm::>sphere at 23°C, 

it was not cured even after 3 m:>nths or m:>re and extranely excellent 
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storage stability was shown. 

This sheet shaped ac:cylic BMC was cut and filled in an anount of 

700 g into a flat plate nold of 200 nm square, and acrylic artificial 

marble of 200 nm square and 10 nm thickness was obtained in the same man­

ner as in Example 1. The surface of the resulted artificial marble had 

. extremely high gloss, was a mirror-like surface l'taving no defect had 

clear grain pattern without unevenness, and appearance thereof was ex­

trercely good. The evaluation results are shown in Table s. 

[Examples 20 to 22] 

Ac:cylic BMC was obtained in the same manner as in Example 18 except 

that the syrup (A2) was used as the acrylic m:>naner mixture (A) and the 

thickening agent was changed as shown in Table 5, and the acrylic BMC was 

extruded into sheet shape, aged, then, cured with heating and canpress­

ing, to obtain acrylic artificial marble. The evaluation results are 

shown in Table 5. 

[Examples 23] 

Acrylic BMC was obtained in the same manner as in Example 19 except 

that the syrup (A3) was used as the ac:cylic m:moner mixture (A) and the 

thickening agent was changed as shown in Table 5, and the ac:cylic BMC was 

~into sheet shape, aged, then, cured with heating and canpress­

ing, to obtain granite-like acrylic artificial marble. The evaluation 

results are shown in Table 5. 

[Example 24] 

Ac:cylic BMC was obtained in the same manner as in Example 18 except 

that the polymer powder (P-11) was used alone as the thickening agent as 

shown in Table 5 (kneading temperature: 25°C). The resulted ac:cylic BMC 

was thickened to becane a dough-like BMC material directly after the 

kneading, had no stickiness and gave excellent handling property. 
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Then, this acrylic me was extruded into sheet shape in the same 

manner as in Example 18. The viscosity of the me was too high, · sham 

heat was accmnulated, and the temperature of the BM:: rose to 80°C. 

When this sheet· shaped acrylic BM:: was left in atm::>sphere at 23°C, 

it was not cured in 2 nonths and extremely excellent storage stability 

was shown. 

This sheet shaped acrylic ·me was aged at roan tanperature for 1 

hour for canpletion of thickening, then, cut and fill~ in an amount of 

700 g into a flat plate m:>ld of 200 mn square, and acrylic artificial 

marble of 200 mn square and 10 mn thickness was obtained in the same man­

ner as in Example 1. The evaluation results are shown in Table 5. 

[Example 25] 

.Acrylic BMC was obtained in the same manner as in Example 18 except 

that the _polymer powder (P-).3) was used alone as the thickening agent as 

shown in Table 5 (kneading temperature: 25°C). The resulted acrylic BMC 

was sticky semi-dough-like BMC directly after-the kneading. 

Then, this acrylic BMC was extruded into sheet shape in the same 

manner as in Example 18 •. The temperature of the extruded BMC was 50°C or 

less, however, the extruded material was soft and had stickiness. .Aging 

for 16 hours at roan temperature was required for thickening this BM:! ex­

truded into sheet shape into condition of no stickiness. This sheet 

shaped BMC after aging had slightly changed size, however, kept the sheet 

shape. 

This sheet shaped acrylic BMC aged was cut and filled in an amount 

of 700 g into a flat plate m:>ld of 200 mn square, and acrylic artificial 

marble of 200 mn square and 10 mn thickness was obtained in the same man­

ner as in Example 1. The evaluation results are shown in Table 5. 

[Example 26] 
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-------------------

· Ac:cylic me was kneaded, fomed into sheet shape, then, m:>lded. in 

the sane manner as in Example 18 except that the canposition of the 

acrylic BMC was changed as shown in Table 6, to obtain ac:rylic artificial 

marble. The evaluation results are shown in Table 6. 

[Example 27] 

Ac:rylic me was kneaded, fomed into sheet shape, then, m:>lded. in 

the sane manner as in Example 19 except that the canp::>Sition of the 

acrylic BMC was changed as shown in Table 6, to obtain granite-like 

ac:cylic artificial marble. The evaluation results are shown in Table 6. 

[Examples 28 to 29] 

Ac:cylic me was kneaded, fomed into sheet shape, then, m:>lded. in 

the sane manner as in Example 18 except that the canposition of the 

ac:cylic BMC was changed as shown in Table 6, to obtain ac:rylic artificial 

marble. The evaluation results are shown in Table 6. 

(Examples 30] 

Acz:ylic mes was kneaded, fomed into sheet shape, then, m:>lded. in 

the sane manner as in Example 19 except that the canposition of the -

ac:cylic BMC was changed as shown in Table 6, to obtain granite-like 

ac:cylic artificial marble. The evaluation results are shown in Table 6. 

[Example 31] 

·":-. 

Ac:rylic BM:: was obtained. in the sane manner as in Example 18 except 

that the polyner powder (P-15) was used alone as the thickening agent and 

other canposition was changed to a canposition shown in Table 6 (kneading 

tenperature: 25°C). The resulted ac:rylic BMC was sticky sani-dough-like 

BMC directly after the kneading. 

Then, this ac:cylic BMC was extruded into sheet shape in the sane 

manner as in Example 18. The tenperature of the extruded BMC was 50°C or 

less, however, the extruded material was soft and had stickiness. Aging 

58 



for 16 hours at man temperature was required for thickening this BMC ex­

truded. into sheet shape into condition of no stickiness. This sheet 

shaped BMC after aging had slightly changed size, however, kept the sheet 

shape. 

This sheet shaped acrylic BMC aged was cut and filled in an anount 

of 700 g into a flat plate nold of 200 nm square, and acrylic artificial 

marble of 200 mn square and 10 mn thickness was obtained in the same man­

ner as in Example 1. The evaluation results are shown in Table 6. 

[Example.32] 

.Acrylic BM:! was kneaded, formed into sheet shape, then, nolded. in 

the sane manner as in Example 18 except that the composition of the 

acrylic BMC was changed as shown in Table 6, to obtain acrylic artificial 

marble. The evaluation results are shown in Table 7. 

[Example 33] 

.Acrylic BM:! was kneaded, formed into sheet shape, then, nolded. in 

the sane manner as in Example 19 .except that the composition of the 

acrylic BMC was changed as shown in Table 7, to obtain granite-like 

acrylic artificial marble. The evaluation results are shown in Table 7. 

[Examples 34 to 36] 

.Acrylic BM:! was kneaded, formed into sheet shape, then, nolded in 

the sane manner as in Example 18 except that the composition of the 

acrylic BMC was changed as shown in Table 7, to obtain acrylic artificial 

marble. The evaluation results are shown in Table 7. 

[Examples 37] 

.Aci:ylic BM:! was kneaded, formed into sheet shape, then, m::>lded. in 

the sane manner as in Example 19 except that the composition of the 

acrylic BMC was changed as shown in Table 7, to obtain granite-like 

aci:ylic artificial marble. The evaluation results are shown in Table 7. 
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[Examples 38] 

Acrylic BMC was kneaded (kneading ~ature: 2S°C), fonred into 

sheet shape, then, nclded in the same manner as in Example 18 except that 

the canposition of the acrylic B?C was changed as shown in Table 7, to 

obtain granite-like acrylic artificial marble. The evaluation results 

are shown in Table 7. 

[Cootpa.rative Examples 2 to 5] 

Acrylic me was kneaded in the sane manner as in Exanple 18 except 

that the carposition of the accylic B?C was changed to a carposition 

shown in Table 7. The resulted accylic BMC was not thickened suffi-

ciently directly after the kneading, and semi-liquid BMCs. • 

Then, this aci:ylic BK: was extruded into sheet shape in the same 

manner as in Example 18. The temperature of the extruded BMC was 30°C or 

less, however, the extruded material was sticky and too soft to keep the 

sheet shape. Aging for 24 hours or ncre at .z:oom temperature was required 

for thickening the BM: extruded into sheet shape into condition of no 

stickiness. 

These sheet shaped accylic BMC aged was filled in an am.:runt of 700 

g into a flat plate ncld of 200 nm square, and acrylic artificial marble 

of 200 nm square and 10 nm thickness was obtained in the same manner as 

in Example 1. The evaluation results are shown in Table 7. 

[Example 39] 

8 parts of methyl methacrylate, 10 parts of isobonyl methaccylate 

and 10 parts of neopentyl glycol dimethacrylate as an acrylic ncnaner or 

an acrylic nonater mixtm:e (A) I o.a parts of 1,1-bis(t-butyl per­

oxy)3,3,5-trinethylcyclohexane as a curing agent, 0.01 parts of 2,6-di-t­

butyl-4-meteylphenol (trade name: Sumilizer BHT, manufactured by Sumitcm:> 

Che:ni.cal Co., Ltd.) as a pol:ynerization inhibitor, 0.15 parts of zinc 
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stearate as an intema.1 releasing agent, 61 parts of aluminum hydroxide 

as an inorganic filler (B) , and 11 pats of the polymer ~ (P-12) as a 

thickening agent were charged into a kneader, and kneaded for 10 minutes 

with passing cooling water of 25°C through the jacket of the kneader to 

obtain an acrylic BMC. The resulted acrylic BlC was thickened to becare 

a dough-like material even directly after the kneading, !Jad no stickiness 

and gave excellent handling property. 

This acrylic BMC was left in abrosphere of 23°C. It was not cured 

even after 3 nonths or nore, and extretely excellent storage stability 

was shown. 

Acrylic artificial marble of 200 nm square and -10 $thickness was 

obtained in-the sane manner as in Example 1 using this acrylic :me. 'l'he 

evaluation results are shown in Table 8. 

[Examples 40.to 42] 

Acrylic BMC was obtained in the same manner as in Exanple 39 except 

that conditions shown in Table 8 were .used, and acrylic artificial marble 

of 200 nm square and 10 mn thickness was obtained in the sane manner as 

in Example 1.. The evaluation results are shown in Table 8. 

(Cc:arparative Example 6] 

Acrylic BMC was obtained in the same manner as in Example 39 except 

that conditions shown in Table 8 were used. In the column of curing 

agents in the table, "Perbutyl O" :represents t-butyl peroxy-2-ethyl hex­

anoate (trade name: Perbutyl O, manufactw:ed by NOF Co.r:p.). 

This acrylic BMC was not thickened directly after the kneading and 

in the fonn of semi-liquid, and had stickiness and exhibited extrerely 

poor handling property. It was necessary to further age this me at 60°C 

for 24 hours or ll'Dre for thickening this acrylic BM:! into a dough-like 

material. 
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Artificial marble of 200 nm square and 10 nm thickness was obtained 

in the sarre manner as in Example 1 (however, the nold tanperatui:e was 110 

°C) using the acry:lic BM:! after the aging. The nolded article had a pin­

hole on the surface and appearance thereof was poor. The evaluation re­

sults are shown in Table 8. 

[Ccxnparative Example 7] 

.Acrylic BM:! was obtained in the same manner as in Example 39 except 

that conditions shown in Table 8 were used. In the column of curing 

agents in the table, "Perbutyl D" represents di-t-butyl peroxide (trade 

name: Perbutyl D, manufactured by NOF Corp. ) . 

This acrylic BM:! was not thickened directly after the kneading and 

in the fonn of sani-liquid, and had stickiness and exhibited extremely 

poor handling property. It was necessary to further age this BM:! at 60°C 

for 24 hours or nore for thickening this acrylic BM:! into a dough-like _· 

material. 

Artificial marble of 200 nm square and 10 nm thickness was obtained 

in the sarre manner as in Example 1 (however, the nold tanperature was 140 

°C and the nolding time was 20 minutes) using the acrylic BM:! after the 

aging. The nolded article had a pinhole on the surface· and appearance 

thereof was poor. The evaluation results are shown in Table 8. 

[Canparative Example 8] 

.Acrylic BM:! was obtained in the same manner as in Example 39 except 

that conditions shown in Table 8 were used. In the column of curing 

agents in the table, "~l D" represents dicunwl peroxide (trade 

name: Pei:curcyl D, manufactured by NOF Corp. ) • 

This acrylic BM:! was not thickened directly after the kneading and 

in the fonn of sani-liquid, and had stickiness and exhibited extremely 

poor handling property. It was necessary to further age this BM:! at 60°C 
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for 24 hours or rrore for thickening this acrylic m£ into a dough-like 

ma.terial. 

Artificial marble of 200 mn square and 10 nm thickness was obtained 

in the same manner as in Example 1 (however, the rrold temperature was 120 

°C and the rrolding time was 30 minutes} using the acrylic BMC after the 

aging. The rrold.ed article had a pinhole on the surface and appearance 

thereof was poor. The evaluation results are shown in Table 8. 

[Example 43] 

13 parts of nethyl nethacrylate and 15 parts of neopentyl glycol 

climethacrylate as an acrylic m:>naner or an acrylic rronaner mixture (A) , 

0.8 parts of 1,1-:Pis(t-butyl peroxy)3,3,5-tr~thylcyclohexane as a cur-
. . 

ing agent, 0.01 parts of 2,6-di-t-butyl-4-nethylphenol (trade nane: Su­

milizer BHI', manufactured by Sumitaro Chanical Co., Ltd.) as a polyneri-
. . 

zation inhibitor, 0 .15 parts of zinc stearate as an internal . releasing 

agent, 52 parts of alumimnn hydroxide as an inorganic filler {B) , 5 parts 

of an inorganic filler-containing resin paP:icle (E) (2.5 parts of a 

white inorganic filler-containing resin particle and 2. 5 part of a black 

inorganic filler-containing resin particle), and 15 pats of the p:::>lymer 

powder (P-11) as a thickening agent were charged into a kneader, and 

kneaded for 10 minutes with passing cooling water of 25°C through the 

jacket of the kneader to obtain an acrylic BMC. The resulted acrylic BMC 

was thickened to becare a dough-like material even directly after the 

kneading, had no stickiness and gave excellent handling property. 

Granite-like ac:cylic artificial marble of 200 mn square and 10 mn 

thickness was obtained in the same manner as in Example 1 using this 

acrylic :me. The evaluation results are shown in Table 8. 

[Examples 44 to 47] 

Acrylic m£ was obtained in the same manner as in Example 43 except 
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that conditions shown in Table 8 were used, and granite-like acrylic ar­

tificial marble of 200 nm square and 10 nm thickness was obtained in the 

sane manner as in Exanple 1. The evaluation results are shown in Table 

8. 

[Canparative Example 9] 

Acrylic BM:: was obtained in the same manner as in Exanple 43 except 

that conditions shown in Table 8 were used. This acrylic IM! was not 

thickened directly after the kneading and in the fonn of semi-liquid, and 

had stickiness and exhibited. extµ:nely poor handling property. It was 

necessa.x:y to further age this BMC at 60°C for 24 hours or IIKlre for thick­

ening this ac:i::ylic me into a dough-like material. 

Granite-like artificial marble of 200 nm s~are and 10 nm thickness 

was obtained in the same manner as in Example 1 (however, the nold tem­

perature was 140°C and the_ nolding time was 20 minutes} using this acrylic 

BM:: aged. The surface of the nolded article had a pinhole and had uneven 

grain pattern, and the grain pattern was indefinite, and appearance 

theJ:eOf was poor. The evaluation results are shown in Table 8. 

[Canparative Example 10] 

Ac:i::ylic me was obtained in the sane manner as in C<:nparative Exam­

ple 7 except that the kneading temperature was 60°C and the kneading time 

was 30 minutes. When this ac:i::ylic BM:: was left in atm:>sphere of 23°C, it 

was cured in 2 weeks, and the storage stability thereof was poor. 

Artificial marble of 200 nm square and 10 nm thickness was obtained 

in the sane manner as in Example 1 (however, the m:>ld temperature was 140 

°C and the m::>lding time was 20 minutes} using this acrylic BMC after the 

aging. The evaluation results are shown in Table 8. 

[Canparative Example 11] 

Ac:i::ylic BM:: was obtained in the same manner as in ~tive Exam-
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ple 9 except that the kneading temperature was 60°C and the kneading tine 

was 30 minutes. When this acrylic BlC was left in atm::>sphere of 23°C, it 

was cured in 2 weeks, and the storage stability thereof was poor. 

· .Artificial marble of 200 nm square and 10 nm thickness was obtained 

in the same manner as in Example 1 (however, the mold temperatw:e was 140 

°C and the molding tine was 20 minutes) using the acrylic :me after the 

aging. In the resulted artificial marble, the inorganic filler­

containing i::esin particle as a material for grain pattem was dissolved, 

and granite-like appearance was not obtained, and appearance them of was 

poor. The other evaluation results are shown in Table 8. 

[Example 48] 

12_ parts of methyl methac:cylate and 10 parts of neopentyl glycol 

climethac:cylate as an ac:cylic m:maners or an acrylic m:maner mixtui::e · (A) 

was thrown into a SUS vessel, to this was added 0.8 parts of 1,1-bis(t­

butyl pe.roxy)3,3,5-trinethylcyclohexane as a curing agent, 0.01 parts of 

2,6-di-t-butyl-4-methylphenol as a p:>lymerization inhibitor and 0.15 

parts of zinc stearate as an inte1:;nal: releasing agent,_ then, the mixture 

was mixed for 2 minutes by a stirring blade driven by- an air motor. This 

was continuously transferred to a hopper appended to a kneading extruder 

(KRC kneader manufactui::ed by Kuri.m:::>to Ltd., Screw diameter = 50 nm, L/D = 

13. 7) by a gear pump manufactured by Kawasaki Heavy Industries Ltd. at a 

speed of 229.6 g/minute. 

On the other hand, aluminum hydroxide as an inorganic filler (B) 

was thrown into a SUS vessel appended to a screw feeder 1 manufactw:ed by 

KUMA ENGINEERING CO. , L'ID. , and was thrown continuously into the hopper 

appended to the kneading extruder at a speed of 630 g/minute. 

Further, the p:>lymer powder (P-16) as a p:>lymer powder (C) was 

thmwn into a SUS vessel appended to a screw feeder 2 manufactured by 
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KUMA ENGINEERING co., L'ID., and was thrown continuously into the hopper 

appended to the kneading extruder at a speed of 150 g/minute. 

The tanperatu:re of a ban::el of kneading extruder was controlled to 

25°C, and the ac:rylic noncmar or acrylic m:>n.aner mixture (A), inorganic 

filler (B) and polymer pC>\'ider (C) were quantitatively thrown continuously 

according to the above~scri.bed nethod, the mixture was kneaded and si­

multaneously thickened in the kneading extruder and extruded through a 

die at the leading end of the kneading extruder, to continuously give an 

ac:rylic me shaped material in the fo.IIll of a sheet of 85 nm width and 25 

nm thickness at a speed of 60 kg/h. The time during which the material 

stayed in the kneading extruder was about 4 minute:s. The tanperature of 

the extruded me was 60°C or less, and the extrusion into sheet shape was 

possible without problem. The resulted sheet shape acrylic me was a BM:! 

having no stickiness and providing excellent handling property even di-: 

.rectly after discharge from the die at the leading end of the extruder. 

Then, acrylic artificial marble of 200 nm square and 10 nm thick­

ness was obtained in the same manner as· in Example 1 using the acrylic ... 

me. The evaluation results are shown in Table 9. 

[Example 49] 

Kneading and extruding was continuously conducted in the same man­

ner as in Example 48 except that the canposition of the acrylic BM:! was 

changed to a canposition shown in Table 9, the acrylic nonomar or acrylic 

nonomer mixture (A) was fed at a speed of 575 g/minute, the inorganic 

filler (B) was fed at a speed of 1525 g/minute and the polymer powder (C) 

was fed at a speed of 400 g/minute, the temperature of the barrel of the 

kneading extruder was changed to 40°C, and the time during which the ma­

terial stayed in kneading extruder was changed to 1 minute. 

An acrylic BM::! in the fonn of a sheet of 85 nm width and 25 nm 
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thickness was obtained continuously at a speed of 150 kg/h through the . 

die at the leading end of the kneading extruder. The terrq;>erature of the 

extruded BC was 60°C or less, and the extrusion into sheet shape was p:>s­

sible without problem. The resulted sheet shape acrylic BM: was a BM: 

having no stickiness and providing excellent handling property even di­

rectly after discharge from the die at the leading end of the extruder. 

Then, acrylic artificial marble of 10 nm thickness was obtained in 

the sane manner as in Example 1 using this acrylic BM:. The evaluation 

results are shown in Table 9. 

[canparative Example 12] 

Kneading and extruding was continuously conducted in the same man­

ner as in Example 48 except that a solution composed of 16 parts of 

meteyl methac:rylate, 6 parts of trimethylolpropane .trililethaci::ylate, 0.2 

parts of t-butyl peroxy-2-eteyl hexanoate, 0.01 part of 2,6-di-t-butyl-4-

metylphenol and 0.15 parts of zinc "stearate was fed at a speed of 223.6 

g/minute, aluminum hydroxide was fed at a speed of 650 g/minute and the 

polyne.r powder (P-26) was fed at a speed of 130 g/minute, as .the canpo­

nents to be thrown continuously into the kneading· extruder. 

The ac:rylic BM: extruded from the die at the leading end of the 

kneading extruder was not thickened and in the fo:rm of semi-liquid, and 

had stickiness and exhibited extremely poor handling property, conse­

quently, sheet shape was not obtained. It was necessacy- to further age 

this BM: at 60°C for 24 hours or nore for thickening this acrylic BM: into 

a dough-like material. 

Artificial marble of 200 nm square and 10 nm thickness was obtained 

in the same manner as in Exanple 1 (however, the ncld temperature was 110 

°C) using the acrylic BM: after the aging. The surface of the m:>lded ar­

ticle had a pinhole, and appearance thereof was poor. The evaluation re-
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sults are shown in Table 9. 

[Canparative Example 13] 

Kneading and extruding was continuously conducted in the same man­

ner as in Example 48 except that a solution carposed of 7. 5 parts of 

methyl methacrylate, 7 .5 parts of trimethylolpropane trimethacrylate, 0.2 

parts of di-t-butyl peroxide, 0.01 part of 2,6-di-t-butyl-4-metylphenol 

and 0 .15 parts of zinc stearate was fed at a speed of 153. 6 g/minute, 

aluminum hydroxide was fed at a speed of 620 g/minute and the polyner 

powder (P-27) was fed at a speed of 230 g/minute, as the components to be 

thrown continuously into the kneading extruder. 

The acrylic me extruded f:r:an the die at the leading end of the 

kneading extruder was not thickened and in the fonn of semi-liquid, and 

had stickiness and exhibited extrarely poor handling property, conse­

quently, sheet shape was not obtained.. It was necessary to ~age 

this BMC at 60°C for 24 hours or m:>re for thickening this acrylic BMC into 

a dough-like material. 

Artificial marble of 200 nm square and 10 mn thicknes~ ~ obtain¢ 

in the same manner as in Example_ 1 using the acrylic :me after the aging. 

The surface of the nclded article had a pinhole, and appearance th.el:eof 

was poor. The evaluation results are shown in ':l'able 9. 

[Canparative Example 14] 

Kneading and extruding was continuously conducted in t,he same man­

ner as in Example 48 except that a solution carposed of 10 parts of eth­

ylene glycol d.inethacrylate, 10 parts of trimethylolpropane tr.inethacry­

late, 0.2 parts of dicun¥1 peroxide, 0.01 part of 2,6-di-t-butyl-4-

metylphenol and 0.15 parts of zinc stearate was fed at a speed of 203.6 

g/minute, almninmn hydroxide was fed at a speed of 600 g/minute and the 

polyner powder (P-28) was fed at a speed of 200· g/minute, as the canpo-
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nents to be thrown continuously into the kneading extruder. 

The accylic me extruded f:can the die at the leading end of the 

kneading extruder was not thickened and in the foIIn of semi-liquid, and 

had stickiness and exhibited ext:J:en'ely poor handling property, conse­

quently, sheet sha:EJE! was not obtained. It was necessary to further age 

this BM:! at 60°C for 24 · hours or no:r:e for thickening this acrylic BM: into 

a dough-like material. 

Artificial marble of 200 nm square and 10 nm thickness was obtained 

in the sane manner as in Example 1 using the acrylic me after the aging. 

The surface of the nolded article had a pinhole, and appearance thereof 

was poor. The evaluation results are shown in Table 9. 

(Canparative Example 15] 

:Kneading and extruding was continuously conducted in the sane man­

ner as in Example 48 except that the canposition of the acrylic BM: was 

changed to a canposition shown in Table 9, the acrylic m:maner or acrylic 

m:marer mixture (A} was fed at a speed of 120 g/minute, the inorganic 

filler (B) was fed at a speed of 600 g/minute and the polymer powder (C) 

wa.s fed at a s{JE!ed of 280 g/minute, the temperature of the barrel of the 

kneading extruder was changed to 9S°C, and the time during which the ma­

terial stayed in kneading extruder was changed to 2 minutes. 

The acrylic me was tried to be extruded through the die at the 

leading end of the kneading extruder, the B?C was cured in the kneading 

extruder and could not be extruded. 

[Example 50] 

13 parts of methyl methacrylate and 15 parts of neopentyl glycol 

d.imethacrylate as an accylic nononers or an acrylic noncmar mixture (A) 

was thrown into a SUS vessel, to this was added O. 8 parts of 1, 1-bis ( t­

butyl pe:roxy)3,3,5-trimethylcyclohexane as a curing agent, 0.01 parts of 
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2,6-di-t-butyl-4-methylphenol as a p::>lymerization inhibitor and 0.15 

parts of zinc stearate as an internal releasing agent, then, the mixture 

was mixed for 2 minutes by a stirring blade driven by an air notor. This 

was continuously transferred to a hopper appended to a kneading extruder 

by a gear pump manufactured by Kawasaki Heavy Industries Ltd. at a speed 

of 289.6 g/minute. 

On the other hand, aluminum hydroxide as an inorganic filler (B) 

was thrown into a SUS vessel appended to a sc~ feeder 1 manufactured by 

KU.MA ENGINEERING CO. , LTD. , and was thrown continuously into the hopper 

appended to the kneading extruder at a speed of 520 g/minute. 

· Further, an inorganic filler-containing resin particle (E) composed 

of 25 parts of a white inorganic filler-containing resin particle and 25 

part of a black inorganic filler-containing resin particle was thrown 

into a SUS vessel. appended to a screw feeder .2 manufactured by KUMA ENGI- · 

NEERING co., L'ID., and was thrown continuously into the hopper appended 

to the kneading extruder at a speed of 50 g/minute. 

Further, the polymer powder (P-11) as a polymer poWder (C) was 

thrown into a SUS vessel appended to a screw feeder 2 manufactured by 

KU.MA ENGINEERING CO. , LTD. , and was thrown continuously into the hopper 

appended to the kneading extruder at a speed of 150 g/minute. 

The temperature of a barrel of kneading extruder was controlled to 

25°C, and the acrylic nonacer or acrylic no:ncner mixture (A), inorganic 

filler (B), pol:yrrer powder (C) and the inorganic filler-containing resin 

particle (E) -were quantitatively tlu:own continuously according to the 

above-described method, the mixture was kneaded and simultaneously thick­

ened in the kneading extruder and extruded through a die at the leading 

end of the kneading extruder, to continuously give an acrylic me shaped 

material in the fonn of a shee~ at a speed of 60 kg/h. The tine during 
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which the material stayed in the kneading extruder was about 4 minutes. 

The temperature of the extruded BM:: was 60°C or less, and the extrusion 

into sheet shape was possible without problem. The resulted sheet shape 

accylic BM:! was a BM:: having no stickiness and providing excellent han­

dling property even directly after discharge from the die at the leading 

end of the extruder. 

Then, granite-like acrylic artificial marble of 10 nm thickness was 

obtained in the same manner as in Exanple 1 using this acrylic mi::. The 

surface of the resulted granite-like artificial marble was a mirl::or-like 

surface having no defect at all, had ext.rarely high gloss and had ex­

tremely clear grain pattern, and the grain pattern had not unevermess at 

all. Namely, the resulted marble was a granite-like . artificial marble 

having extremely excellent design and having excellent appearance. The 

evaluation results are shown· in Table 9. 

[Example 51) 

Kneading and extruding was continuously conducted in the same man­

ner as in Example 50 except that the composition .of the acrylic mi:: was .. 

changed to a canposition shown in Table 9, the acrylic nonomer or aci:ylic 

m:>naner mixture (A) was fed at a speed of 659 g/minute, the inorganic 

filler (B) was fed at a speed of 1749 g/minute, the polymer powder (C) 

was fed at a speed of 264 g/minute and the inorganic filler-containing 

resin particle (E) was fed at a temperature of 660 g/minute, the tempera­

ture of the barrel of the kneading extruder was changed to 45°C, and the 

time during which the material stayed in kneading extruder was changed to 

30 seconds. 

An acrylic BM:! in the fonn of a sheet of 85 nm width and 25 nm 

thickness was obtained continuously at a speed of 200 kg/h through the 

die at the leading end of the kneading extruder. The tanperature of the 
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extruded BM: was 60°C or less, and the extrusion into sheet shape was pos­

sible without problan. The resulted sheet shape acrylic BM: was a me 

having no stickiness and providing excellent handling property even di­

rectly after discharge fran the die at the leading end of the extruder. 

Th.en, granite-like acrylic artificial maz.:ble of 10 nm thickness was 

obtained in the same manner as in Example 1 using this acrylic BM:. The 

surface of the resulted granite-like artificial :ma.Ible was a mirror-like 

surface having no defect at all, had extremely high gloss and had ex­

tremely clear grain pattern, and the grain pattern had not unevenness at 

all. Namely, the resulted marble was a granite-like artificial marble 

having extremely excellent design and having excellent appearance. The 

evaluation results are shown in Table 9. 

[Example 52] 

Kneading and extruding was continuously conducted in the same man­

ner as in Example 50 except that the composition of the acrylic BM: was 

changed to a composition shown in Table 9, the acrylic m::>naner or acrylic 

nonorner mixture (A) was fed at a speed of 625 g/minute, the inorganic 

filler (B) was fed at a speed of 1275 g/minute, the polymer powder (C) 

was fed at a speed of 350 g/minute and the inorganic filler-containing 

resin particle (E) was fed at a tanperature of 250 g/minute, the tempera­

ture of the barrel of the kneading extruder was changed to 40°C, and the 

time during which the material stayed in kneading extruder was changed to 

1 minute. 

An acrylic BM:! in the fonn of a sheet of 85 nm width and 25 nm 

thickness was obtained continuously at a speed of 150 kg/h through the 

die at the leading end of the kneading extruder. The temperature of the 

extruded BM:! was 60°C or less, and the extrusion into sheet shape was pos­

sible without problan. The resulted sheet shape acrylic BM:! was a me 
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having no stickiness and providing excellent handling property even di­

rectly after discharge fJ::an the die at the leading end of the extruder. 

Then, accylic artificial marble of 10 nm thickness was obtained in 

the same manner as in Example 1 using this acrylic BM:!. The evaluation 

:results are shown in Table 9. 
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Table 3 
acrylic polyner polyner ;inorganic 

DDnCl!Sr or ;inorganic pmader powder filler-
curing agent coloring 

acrylic filler 
(C) (D) containing agent 

Dn'lal1:!r I I I 
(B) I I resin particle I 

mixture ldnd1amunt kind I aroount kind ramunt 
(A) I I (E) I 

I I I 

M1A 7 
I green.:0.36 I I I 

1 IBXMA 3 65 P-1 1 15 - I - - KD-1 : 0.5 blue:0.06 
I I 

NPGrMA 10 I I I black:0.07 
M1A 7 I I I green:0.36 

2 IBXMA 4 61 P-2 1 .15 - I - - KD-1 :o.65 blue:0.06 
I I 

NPGrMA 13 I I I black:0.07 
syrup Al 27 I I I green:0.36 I I 

.3 (M'1A/BfMA/ 63 p.,;3 I 10 - - - KD-1 I 0.5 blue:0.06 
P-2J.=10(9/8) I I black:0.07 

~ 
I I 

M1A 7 I I I 
I 

4 IBXMA 4 46 P-1 10 - - 20 KD-1 I 0.65 -
NPGrMA 13 

I 
I 

syrup AJ, 27 I I I 

I 

5 (M'1A/'BTYJA/ 60 P-2 8 - - 5 KD-1 I 0.5 -
P-21=10/9/8) 
syrup Al 27 I I I 

6 (J+'JA/'BTYJA/ 46 P-3 7 - - 20 KD-1 0.5 -
P-2J.=10/9/8) 
syrup Al 27 I I I green:0.36 

7 (J+'JA/'BTYJA/ 63 P-4 10 - - - KD-1 0.5 blue:0.06 
P-21=10/9/8) black:0.07 
syrup Al 27 I . I 

8 CJ+'JA/BU'JA/ 46 P-4 1. - - 20 KD-1 0.5 -
P-21=10/9/8) 

~ 
M1A 7 

1 IBXMA 4 46 - - P-21 10 20 KD-1 0.65 -
0 I I 
0 NPGrMA 13 I I 

M1A: mathyl mathacr:ylate :am1A.: isobanyl irethac:cylate NPGJ:MA: neopentyl glycol climathac:cylate 
BIM\: 1,3-butylene glycol climathacrylate 

.intemal 
releasing 

agent 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 



Table 3 (cont.) 
property of rmlded article 

thickenlng surface cleamess uneven- hot 
property of gloss Slll)()th- of grain ness in water 

M ness pattem grain re sis-
pattem tance 

@ @ @ - - Ot-

@ @ @ - - Ot 

@ @ @ - - @ 

al @ @ @ @ 0 Ot 

@ @ @ @ 0 Ot 

@ @ @ @ 0 @ 

@ @ @ - - 0 

@ @ @ @ 0 0 

x 0 x x x Ot 
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Table 4 

acrylic pol:ymar pol:ymar 
powder powder inorganic cur:ing agent color:ing 

m:m.arer or 
inorganic (C) (D) filler- agent 

acrylic filler I I containing I 

I I I m:m.arer 
(B) ldndl ldndlanoont 

res.ln particle 
1dnd lamunt mixture 1 anDUtlt (E) 

(A) I I I 
I . I I 

syrup Al 27 
I I green:0.36 I I I 

9 CMAA/BTMA/ 61 P-5 1 12 - I - - KD-1 :o.s blue:0.06 
P-21=10/9/8) 

I I 
black:0.07 I I I 

syrup Al 27 I I I green:0.36 I I 
10 (MAA/B'flJJA/ 61 P-7 I 12 - - - KD-1 I 0.5 blue:0.06 

P-21=10/9/8) I I black:0.07 I I 

syrup Al 27 I I I green:0.36 I 
11 (MAJ-./Br1'1A./ 63 P-8 I 10 - - - KD-1 0.5 blue:0.06 

P-21=10/9/8) black:0.07 
M1A. 7 I I I green:0.36 

.&1 12 IBXMA. 4 61 P-9 15 - - - KD-1 0.65 blue:0.06 
NPGIMA 13 black:0.07 
M1A. 7 I I I 

13 IBXMA 4 46 P-6 10 - - 20 KD-1 0.65 -
NPGIMA 13 
M1A. 7 I I I 

14 IBXMA. 4 46 P-7 10 - - 20 KD-1 0.65 -
NPGIMA 13 

I 
I 

syrup Al 27 I I I 
I I 

15 (M.f,A/BTMA/ 46 P-8 I 7 - - 20 KD-1 t0.5 -
P-21=10/9/8) I I 

I I 

M1A. 7 I I I 

I I 

IBXMA 4 I 20 
I 

16 46 P-101 10 - - KD-1 ,0.65 -NPGIMA 13 I I 
I I 

M1A. 7 I I I 

I I 

17 IBXMA 4 46 P-11' 10 - - 20 KD-1 :o.65 -
NPGIMA 13 

I 
I I 

M1A.: methyl rethacrylate IBXMA: isobonyl imthacrylate NPGIMA.: neopentyl glycol d:bmthacrylate 
B!'MA: 1,3-butylene glycol dilrethacrylate 

.intemal 
releasing 

agent 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 
·. 

0.15 



Table 4 (cont. ) 
property of nolded article 

thickening surface clear- uneven- hot 
property of gloss snooth- ness of ness in water 

P1£ ness grain grain re sis-
pattem pattem tance 

© © © - - © 

© © © - - © 

© © © - - © 

::f @· © © - - O+ 

.:© © ·@ © @ © 

@) @) @) @) @) @) 

@) @) @) @) 0 @) 

© @) @) @) 0 O+ 

@) @ @) @) @) 0 



Table 5 
acrylic lllJilCJIBr .inorganic polyrrer powder .inorganic 

curing agent or acrylic filler (C) filler- :internal 
IIDrlClmr mixture (B) I I containing I releasing 

I I I 
(A) kind I aIOOllllt kind I amotmt resin particle kind I amotmt agent 

I I (E) I 
I I 

M1A. 15 I I I 

18 61 P-11 1 8 P-13 I 3 - Perhexa 3M: 0.8 0.15 NPGIMA 13 I I 

M1A. 7 I I I 

19 51 P-11 1 6 P-13 I 3 20 Perhexa 3M: 0.8 0.15 BI'MA 13 I I 

syrup A2 31 I I I 

I I 
20 (MofA./~/ 61 P-12 1 6 :P-14 . 1 2 - Perhexa 3M 0.8 0.15 

P-21=14/6/11) ; I I 
I I 

syrup A2 31 I I I 
I I 

~ &i 21 (MofA./NPG'fMA/ 61 P-11 I 4 P-13 I 4 - Perhexa 3M 0.8 0.15 
P-21=14/6/11) I I 

I I 

syrup A2 31 I I I 
I · 1 

22 (M1A./NPGI1!1A/ 61 P-12 1 2 P-13 I 6 - Perhexa 3M 0.8 0.15 
P-21=14/6/11) 

I I 
I I 

syrup A3 22 I I I 
I I I 

23 (MofA./'B™A/ 53 P-11 I 3 P-13 I 2 20 Perhexa 3MI 0.8 0.15 
P-21=8/7/7) I I I 

I I I 
M1A. 15 I I I 

24 61 I 11 I Perhexa 3M: 0.8 0.15 NPGIMA. 13 P-11 1 - I - -
M1A. 15 I I I 

I . I I 
25 NPGIMA 13 61 - I -I 

P-13 I . I 11 - Perhexa 3MI 0.8 0.15 
I I I 

1'M\: mi!thyl mathacrylate NPGIMA: neopentyl gl:Ycol d.llrethacrylate BIMA: 1,3-butylene glycol d:bmthacr:ylate · 



~, 

Table 5 (cont.) 
:ihvsical procerty of m£ .. of mlded article 

extrusion 
shape storage surface 

clear- uneven-
thickening shap:ing 

stability 
stabi-

gloss SllDOth-
ness of ness :in 

property after grain gram 
property 

shaolliE 
lity ness oattem oattem 

@ @ @ @ @ @ - -
@ @ @ @ @ @ @ @ 

@ @ .@ @ @ @ - -

C!l @ @ @ @ @ @ - -

@ @ @ @ @ @ - -

@ @ @ @ @ @ @ @ 

@ 0 @ O+ @ @ - -

0 @ 0 @ @ @ - -



Table 6 
aci:ylic m:narer polyner powder marganic 

curing agent 
or aci:ylic :inorganic (C) filler- intemal 

nmamr mixture filler I I contaming I releasing 
I I I 

(A) (B) kind 1 amount kind 1 amount resm particle kind I amotmt agent 
I I (E) I 

M"1A 15 I I I 

I I I 
26 NPGIMA 13 61 P-11 1 8 P-15 1 3 - Perhexa 3M1 0.8 0.15 

I I I 

M"1A 7 I I I 

27 51 p 11 I 6 P-15 1 3 20 Perhexa 3M: 0.8 0.15 
BIMA. 13 - I I 

~ syrup A2 31 
. I I I 

Jj 
I I I 

28 (l-MA/NPG'fl1A./ 61 P-11 1 4 P-15 1 4 - Perllexa 3M : 0.8 0.15 
I I 

P-21=14/6/11) I I I 

syrup A2 31 I I I 
I .1 I 

29 (M..JA/NPG'fl1A./ 61 P-12 I 2 P-15 I 6 - Perllexa 3M I 0.8 0.15 
P-21=14/6/11) 

I I I 
I I I 

syrupA2 22 
I 1· I 

I I I 

30 (1-MA./NPGrMA/ 53 P-11 1 3 P-15 1 2 20 Perhexa 3M: 0.8 0.15 
P-21=14/6/11) 

I I 
I I I 

M"1A 15 I . I I 

31 61 - I - P-15 I 11 - Perhexa 3M: 0.8 0.15 
NPGIMA. 13 I I 

M-11\: mathyl nethac:cylate NPGI:MA: neopentyl glycol clim:!thac:cylate BIMA: 1,3-butylene glycol clinethac:cylate 



Table 6 (cont. ) 
nhvsical oronertv of BMJ .., .. ..,--..... Y of mlded article 

shape uneven-

extrusion stabi- storage surf ace clear- ness in 
thickening . shaping lity stabi- gloss SUDOth-

ness of grain 
property 

property after lity. ness gram pattem 
sha.p:ing 

pattem 

@ @ @ @ @ @ - -

@ @ @ @ @ @ @ @ 

~ 
.@ @ @ @ @ @ - -

@ @· @ @ @ @ - -

@ @ @ @ @ @ @ @ 

0 @ 0 @ @ @ - -



Table 7 

acrylic 11DI1CJ1er polyner powder polyner powder inorganic 
cur.ing agent 

or aecylic inorganic (C) (D) filler- intemal 
filler I I contaming I releasing 

11DI1CJ1er mixture I I I 

(A) (B) kind I amount kind I amount resin particle kind I amount agent 
I . I (E) I 
I I 

M1A 15 I I I 

32 61 p 11 I 8 p 22 I 8 Perhexa 3M: 0.8 0.15 
NPGIMA. 8 - I - I - . 
M1A 7 I I I 

33 51 P-12 1 6 P 22 I 8 20 Perhexa 3M: 0.8 0.15 
BIMA 8 I - I 

syrup A4 30 I I I 

34 (M1A/NPGIMA./ 61 P-11 5 P-23 4 - Perhexa 3M 0.8 0.15 

~ P-22=14/5/11) 
syrup A4 30 I I I 

35 (MiA/NPGfl-JA/ 61 P-11 4 P-24 5 .- Perhexa 3M 0.8 0.15 
P-22=14/5/11) 
syrup A4 30 I I I 

~ 
36 (MiA/NPGIMA./ 61 P-12 3 P-25 6 - Perhexa 3M 0.8 0.15 

P-22=14/5/11) 
syrup AS 28 I I I 

37 (M1A/BIMA/ 46 P-12 2 P-24 4 20 Perhexa 3M 0.8 0.15 
P-22=14/4/10) 
M1A 15 I I I 

38 
NPGIMA. 8 61 P-11 16 - - - Perhexa 3M 0.8 0.15 

M1A 15 I I I 

2 61 I . I 16 Perhexa 3M: 0.8 0.15 
NPGIMA. 8 - I - P-23 1 -
M1A 15 

I I I 

3 61 I I 16 Perhexa 3M: 0.8 0.15 
NPGIMA. 8 - I - P-25 1 -

~ syrup A4 30 I I I . I I I 
0 4 (l+fA/NPGrMA/ 61 I P-24 I 9 Perhexa 3MI 0.8 0.15 u - - -· 

P-22=14/5/11) 
I I I 
I I I 

syrup A4 30 
I I I 

I I I 

5 (M-1A/NPG!MA/ 61 - I - P-22 I 9 - Perhexa 3M: 0.8 0.15 
I I 

P-22=14/5/11) I I I 

M1A: :aethyl :aethaccylate NPGIMA: neopentyl glycol d:i:aethaccylate BIMA: 1,3-butylene glycol clinEthaccylate 



Table 7 (cont.) 
nhvsical tmmerty of JM:: 1.J1.\.J ........... I of mlded article 

extrusion shape surface clear- uneven-
thickening stability storage ness of ness :in 

shaping stabi- gloss SIJX)Oth-
property after grain grain 

property 
sbao.:im! 

lity ness oattem oattem 

@ ·@ @ @ @ @ - -
@ @ @ @ @ @ @ @ 

@ @ @ @ @ @ - -
@ @ @ @ @ @ - -

~ ' 
.(g) @ @ @ @ @ - -

@ @ @ @ ·@ @ @ @ 

@ .Q @ ·0t- @ @ - -
x @ x @ @ @ - -
x @ x @ @ @ - -
x @ x @ @ @ - -

x @ x @ @ @ - -



~ 

Table 8 

acey lie JJDDCIJler polynEr polynEr inorganic 

or actylic inorganic poWer poWer filler- curing agent intemal 

nmarer mixture 
filler (C) (D) containing releasing 

.inhibitor 

(B) resin particle 
(A) I I (E) 

-, agent 
kind: amount kin.di amount kind I amotmt 

I I 

~ 8 I I I 

I I I 
39 IBXMA. 10 61 P-121 11 - I - - Perhexa 3M 1 0.8 0.15 0.01 

NPGIMA 10 I I I 

~ 12 I I -. 

~ 40 NPGIMA 10 63 P-161 15 - I - - Perhexa 3M I 0.8 0.15 0.01 
I I ' . I 

~ 10 I I I 

I I I 
41 NPGIMA 8 65 P-181 15 - I - - Perhexa 3M 1 0.8 0.15 0.01 

ST 2 I I I 

~ 7 I I I 

I I I 

42 CHMA 2 70 P-191 15 - I - - Perhexa 3M I 0.8 0.15 0.01 
Er:MA 6 I I I 

~ 16 I I 
-, 

6 'IMP'JMA 6 65 - I - P-261 13 - Perbutyl O 1 0.2 0.15 0.01 

~ 
I I I 

'lMP'lMA 7. 5 I I 

7 62 - I P-271 23 Perbutyl D I 0.2 0.15 0.01 
8 ST 7.5 - -

I I I 

Er:MA 10 I I I 

8 'lMP'lMA 10 60 - I - P-281 20 - Percumyll D I 0.2 0.15 0.01 
I I I 

~ 13 I I I 

43 NPGIMA 15 52 P-111 15 - I - 5 Perhexa 3M I 0.8 0.15 0.01 
I I I 

~ 10 I I I 

I I I 
44 IBXMA 5 52 P-111 13 - I - 10 Perhexa 3M I 0.8 0.15 0.01 

NPGIMA 10 I I I 

~ ~ 7 I I I 
. 45 IBXMA. 4 46 P-111 10 -· I - 20 Perhexa 3M 1 0.8 0.15 0.01 

NPGIMA 13 I I I 

~ 9 I I I 

46 BIMA. 13 51 P-171 7 - I - 20 Perhexa. 3M 1 0.8 0.15 0.01 
I I I 

~ 7 I 

47 53 P-201 7 - I - 20 Perhexa 3M l 0.8 o.i5 0.01 
NPGIMA 13 I I 

TMP'lMA 7.5 I I 

9 ST 7.5 42 - I - P-271 23 20 Perbutyl D I 0.2 0.15 0.01 

M 
I I I 

TMP'lMA 7.5 I I I . 10 ST 7.5 62 - I - P-271 23 - Perbutyl D : 0.2 0.15 0.01 
8 I I 

'IMP'JMA 7. 5 I I I 

11 ST 7.5 42 - I - P-271 23 20 Perbutyl D I 0.2 0.15 0.01 
I I I 

~: .xrethyl nethaceylate CHMA.: cyclohexyl methaceylate IBXMA: isobonyl nethaceylate 
NPGIMA: neopentyl glycol d.imethactylate BIMA: 1,3-butylene .glycol d.imethactylate EIMA.: ethylene glycol d.imethac:cylate 

'IMP'JMA: triIIethylolpropane triIIethactylate ST: styrene 



Table 8 (cont.) 

lmeading condition physical property property of m:>lded article of Bl-C 

storage surface cleamess uneven-
tenpera- tma thickening ness .in ture stabi- gloss SllDOth- of gra.in 

(OC) (min.) property gra.in lity ness pattem oattem 

25 10 @ @ @ @ - -
25 10 @ @ @ @ - -
25 10 @ @ @ @ - -
25 10 @ @ 0 @ - -
25 10 x 0 0 x - -

ffi 25 10 x @ 0 x - -
25 10 x @ 0 x - -
25 10 @ @ @ @ @ @ 

25 10 ' @ @ @ @ @ @ 

25 10 @ @ @ @ @ @ 

25 10 @ @ @ @ 0 0 

25 10 @ @ @ @ @ @ 

25 10 x @. 0 x x x 

60 30 x x 0 @ - -
60 30 x x 0 @ xx -



Table 9 - ----- -

accylic polymer pooder polyrmr poM:ier :inorganic 
ID'JllCJier or :inorganic (C) (D) filler-

curing agent 
intemal -accylic 

filler I l containing I releasing :inh:ihitor 
m:naier 

(B) I I resin particle I 
mixture kind I SIOOUD.t kind : amount kind I amount agent 

(A) 
I (E) I 
I I I 

M1A 12 I I 

48 63 P-16 1 15 - I - - Perhexa 3M: 0.8 0.15 0.01 . NPGI::MA 10 I I 

~· M1A 6'.5 I I 

I I I 
49 IBXMA 6.5 61 P-11 I 16 - I - - Perhexa 3M 1 0.8 0.15 0.01 

NPGt'MA. 10 I I I 
I I I 

M1A 16 I I I 

12 65 - I - P-26 I 13 - Perbutyl 0: 0.2 0.15 0.01 
'lMP'JMA 6 I I 

~ ~ 'lMP'JMA 7. 5 I I I 

13 62 - I - P-27 I 23 - Perbutyl D: 0.2 0.15 0.01 ST 7.5 I I 
·8 EIMA. 10 I I I 

14 60 - I - P-28 I 20 - Percumyl D: 0.2 o~is 0.01 
'lMP'1MA 10 I I 

M1A 7 I 

15 60 - I - P-28 1 28 - Perhexa 3Ml o.8 0.15 0.01 
NPGt'MA. 5 I I 

M1A 13 I 

50 52 P-11 1 15 - I - 5 Perhexa 3Ml 0.8 0.15 0.01 NPGIMA 15 I . I 

1'MA. 7.5 I I I 

I I I . 
51 IBXMA 4 53 P-11 I 8 I 20 Perhexa 3MJ o .. 8 0.15 0.01 iti . - -

BrMA 7.5 I I I 
I 

1'MA. 8 I ·I I 

I · 1 I 
52 IBXMA 4 ·51 P-11 I 14 - I - 10 Perhexa 3M1 0.8 0.15 0.01 

NPGt'MA. 13 I I I . . I 

M1A: DBthyl netha.crylate CHMA: cyclohexyl rmthacrylate IBXMA: isobanyl imthacrylate NPGIMA: neopentyl glycol d:iirethacrylate 
BLMA: neopentyl glycol dimathacrylate , E™A: ethylene glycol dimathacrylate 'lMP'!MA.: trlirethylolpropane trlirethacrylate ST: styrene 



Table 9 (cont.) 

kneading condition rate of physical property of ffiC . property of mlded article 

kneading continuous shape clear- uneven-
teup!ra- t:im:! 

extrusion thickening kneacling stability 
storage surf ace ness of ness in 

ture shap:ing extrusion stabi- gloss snooth-
(°C) (min.) (kg/h) property sbap.ing 

after 
lity 

gram grain 
shap.ing ness pattem pattem Procerty 

25 4 60 @ 0 @ @ @ @ - -
40 1 150 @ 0 @ @ @ @ - -

gs 
25 4 60 x x x 0 0 x - -

25 4 60 x x x @ 0 x - -
25 4 60 x x x @ 0 x - -

95 2 - - xx - - - - - -
25 4 60 @ 0 @ @ @ @ @ @ 

45 0.5 200 @ 0 @ @ @ @ @ @ 

40 1 150 @ 0 @ @ @ @ @ @ 



Thickening property of me 

@: It is thickened to be a dough-like material during kneading, no 

stickiness is recognized even directly after kneading, and handling 

property is extremely excellent. 

0: It is a sticky semi-dough-like material directly after kneading, 

however, it becares a non-sticky material providing .excellent han­

dling property by aging at :roan ~ature for 16 hours. 

X: It is not thickened during kneading, and directly after knead­

ing, it is semi-liquid and sticky, and handling property thereof is 

extrarely poor. Aging at 60°C for 24 hours or m::>re is required for 

obtaining a dough-like me. 
Extruding and shaping property of me 

@: The temperature of a Bl-I:: extruded is 50°C or less, and extrusion 

into sheet shape is possible without problem. 

0: A BM:! can be ·extruded into sheet shape, however, yiscosity 

thereof is high, share heat is acC\.UllUlated, and the temperature of 

the BM:! rises to SO°C. 

Continuous extruding and shaping property of Bl-I:: 

0: The temperature of a Bl-I:: extruded. is 60°C or less, and extrusion 

into sheet shape is possible without problem. 

X: A BM:: extruded. is not thickened., in the fonn of semi-solid and 

sticky, and handling property thereof is poor, and extrusion into 

sheet shape is impossible. 

XX: A BM:! is cured in a kneading and extruding machine, and can not 

extruded.. 

Shape stability after shaping of Bl£ 
{ 

@: An acrylic Bl-I:: after aging keeps sheet shape before the aging 

intact. 
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0: A sheet-like BK: after aging keeps sheet shape thought size 

thereof varies slightly. 

X: An extrudate is too soft to keep sheet shape. 

Storage stability of BK: 

@: It is not cured even after left for 3 nonths or nore in atmos­

phere of 23"C, and storage stability is extremely excellent. 

Or: When it is left in atm:>sphere of 23°C, it is not cured in 2 

:rronths, and storage stability is ext.remaly excellent. 

0: When it is left in atm:>sphere of 23°C, it is not cured in 1 

IIDilth, and storage stability is extremely excellent. 

X: When it is left in atm:>sphere of 23°C, it is cm:ed in 2 weeks. 

Gloss of :rrolded article 

@: Gloss is extremely excellent. 

0: Gloss is high . 

.6.: Gloss is recognized. 

X: Gloss is low. 

Surface smJOthness of :rrolded article 

@: It has no pinhole at all, and 'surface sncothness is extremely 

high. 

0: It has no pinhole, and surface sm:x>thness is high. 

b..: It has pinholes, and surface SIOOOthness is low. 

X: It has a lot of pinholes, and surface SIOOOthness is low. 

Cleamess of grain pattem of m:>lded article 

@: It is extremely clear, and excellent in design very much. 

0: It is clear, and excellent in design. 

b..: Grain pattem is indefinite, and poor in design. 

X: Grain pa.ttem is indefinite, and poor in design very much. 

XX: An inorganic filler-containing resin particle which is a ·mate-
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rial for grain pattern is dissolved, and granite-like appearance is 

not obtained, and appearance thereof is extremely poor. 

Unevenness in grain pattern of m:::>lded article 

@: It has no unevenness at all in grain pattern, and excellent in 

design very much. 

0: It has no unevenness, and excellent in design. 

D..: It has unevenness, and poor in design. 

X: It has significant unevenness, and p:x:>r in design very much. 

Hot water resistance of m:::>lded article 

@: Color change is extrenely small. 

Or: Color change is fairly small. 

0: Color change is srcall. 

X: Color change is large. 

Industrial Applicability 

As apparent frcm the above-described examples, there can be ob­

tained an acrylic SlC or BM: which is thickened in a short period of tine 

to provide acrylic artificial marble excellent in hot water resistance by 

using as· a thickening agent a polyner powder which has specific -bulk den­

sity and oil absorption and is obtained by emulsion polynerization using 

a :reactive surfactant or emulsion polymerization using no surfactant, 

thickening speed can be controlled. by using a specific thickening agent 

together, further, there can be obtained an aci:ylic S?£ or me excellent 

in storage stability by kneading under specific conditions, and acrylic 

artificial marble produced. by using this has excellent appearance and ex­

tremely excellent hot water resistance, and industrially is very useful. 
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What is claimed is: 

1. An ac::r:y lie SM:! or BMC cC111prisin9 an ac:x:y lie nonomer or ac:x:y lie 

nonaner mixture (A), an inorganic filler (B) and a polyner ~ (C) 

having a bulk density in the range f.ran 0.1 to 0. 7 g/ml, an oil absorp­

tion of linseed oil in the range f.ran 60 to 200 ml/100 g, a degree of 

swelling by nethyl netha.crylate is 16-fold or nore and a specific surface 

area in the range fran 1 to 100 nf/g, 

wherein the polyner powder (C) contains a polymer powder (Cl) con­

taining no surfactant and/or a polyner powder (C2) containing as a con-

stituent.caaponent a reactive surfactant. 

2 • An ac::r:y lie SM:! or BMC canprising an ac:x:y lie nonaner or ac:r:y lie 

nonaner mi.xture(A), an inorganic filler (B) and a polymer powder (C) hav­

ing a bulk density in the range fran 0.1 to ·o. 7 g/ml, an oil absorption 

of linseed oil in the range f.ran 60 to 200 ml/100 g, a degree of ~!ling 

by methyl methac:x:ylate is 16-fold or nore and a specific surface area in 

the range from 1 to 100 m2/g, 

wherein the polyner powder (C) contains at least two canponents s~ 

lected from a non-Crosslinked polymer (C3) paroer having a weight-average 

nolecular "Weight in the range fran 100,000 to 2,500,000, a non­

crosslinked polyner powder (C4) having a "Weight-average oolecular weight 

in the range f.ran 2,500,000 to 5,000,000 and a c:rosslinked polymer powder 

(CS). 

3. An acrylic SMC or BMC canprising an acrylic oonaner or acrylic 

m:mooer mixture(A) , an inorganic filler(B) , a polymer powder (C) having a 

bulk density in the range fran O .1 to O. 7 g/ml, an oil absorption of lin­

seed oil in the range fran 60 to 200 ml/100 g, a degree of swelling by 

methyl methacrylate is 16-fold or oore and a specific surface area in the 

-- - ~ 
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range fnxn 1 to 100 m2/g and a polymer powder (D) having a specific sur­

face .area in the range fnxn 0.01 m2/g to 1 m2/g. 

4. The acrylic SMC or BMC according to any of Clalins 1 to 3, fur­

ther containing an inorganic filler-containing resin particle (E). 

5. The acrylic me or BC according to any of Claims 1 to 3, 

wherein the average particle size of the polymer powder (C) is in the 

range fnxn 1 to 250 µm. 

6. The acrylic SMC or BC according to any of Claims 1 to 3, 

wherein the polyner powder (C) is a seconda:cy agglanerate obtained by nu­

tual agglareration of a primary agglanerate. 

7. The acrylic me or BK: according to any of Clalins 1 to 3, 

wherein the average particle size of the primary particle of the polymer 

powder (C) is fnxn 0.03 to 1 µm. 

8. The acrylic SMC or BK: according to any of Clalins 1 to 3, 

wherein the polyner powder (C) is obtained by emulsion polymerization. 

· 9. The acrylic SMC or BMC according to Clain).. 1, wherein the reac­

tive surfactant contains 1 to 5 polymerizable functional groups in the 

nolecule of the surfactant. 

10. The acrylic me or BK: according to any of Clalins 1 to 3, 

wherein the polyner powder (C) is constituted of an acrylic polymer. 

11. The acrylic me or BK: according to any of Claims 1 to 3, 

wherein the acrylic nonomer or acrylic Il'Onaner mixture (A) contains a 

polyfunctional acrylic nonamer. 

12. The acrylic SMC or BK: according to Claim 1, wherein the 

acrylic m::>norner or acrylic Il'Onamer mixture (A) contains neopentyl glycol 

d.imethacrylate and/or 1, 3-butylene glycol d.imethacrylate. 

13. A method for producing an acrylic src or BK: ccmprising mixing 

unifonnly an acrylic nonomer or acrylic Il'Onaner mixture (A), an inorganic 
--·-··-·· --------
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filler {B), and a polyner powder (C) having a bulk density in the range 

f::can 0 .1 to 0. 7 g/ml, an oil absoi:ption of linseed oil in the range f::can 

60 to 200 ml/100 g, a degree of swelling by methyl methaci:ylate is· 16-

fold or nore and a specific surface area in the range fran 1 to 100 m2/g, 

and thickening the mixture to give a dough-like material, then, extruding 

the material into a desired shape, 

wherein as the polymer powder (C) , at least two components selected 

f::can a non-crosslinked polyner powder (C3) having a -weight-average m::>­

lecular 'li'.leight in the range f::can 100, 000 to 2, 500, 000, a non-cross linked 

polymer powder (C4) having a 'li'.leight-average nolecular 'li'.leight in the 

range from 2,500,000 to 5,000,000 and a c:rosslinked polymer powder (CS) 

are used together. 

14. The method for producing an aci:ylic SM:! or BMC according to 

Claim 13, wherein an inorganic filler-containing ·resin particle (E) is 

further used together with the ccmponents (A) to (C), and they are mixed 

unifonnl.y and thickened to give a dough-like material, then, the material 

is extruded into a desired shape. 

15. A method for producing an aci:y lie. SMC. or BMC comprising mixing 

unifonnl.y an aci:ylic m:m.c::mer or accylic nonc::mer mixture (A), an inorganic 

filler (B), a polyner powder (C) having a bulk density in the range from 

0.1 to 0. 7 g/ml, an oil abso:rption of linseed oil in the range from 60 to 

200 ml/100 g, a degree of S\ielling by methyl methaci:ylate is 16-fold or 

nDre and a specific surface area in the range fran 1 to 100 m2 I g and a 

polymer powder (D) having a specific surface area in the range from 0.01 

m2/g to 1 m2/g, and thickening the mixture to give a dough-like material, 

then, extruding the material into a desired shape. 

16. The method for producing an aci:ylic SMC or BMC according to 

Claim 15, wherein an inorganic filler-containing resin particle (E) is 

oo I /fl/I~ 1111~ II~/ I/Ill 11 lfll 



further used together with the canponents (A) to (D) , and they are mixed 

unifollllly and thickened to give a dough-like material, then, the material 

is extruded into a desired shape. 

17. A :rrethod for producing an acrylic SMC or BMC comprising Jmead­

ing an acrylic m::maner or acrylic ncn.cxrer mixture (A) , an inorganic 

filler (B), and a polymer powder (C) having a bulk density in the range 

:fxan 0.1 to 0.7 g/ml, an oil absorption of linseed oil in the range fram 

60 to 200 ml/100 g, a degree of swelling by methyl methacrylate is 16-

fold or no:re and a specific surface area in the range fran 1 to 100 m2 /g, 

and thickening the mixture at a temperature in the range from 20 to 70°C 

within 20 minutes. 

18. The method for producing an acrylic SM:! or BMc according to 

Claim 17, wherein an inorganic filler-containing res.in particle (E) is 

further used together with the canponents (A) to (C), and they are 

kneaded and thickened. at a temperature in the range from 20 to 70°C within 

20 minutes. 

19. A :rrethod for producing an acrylic SMC or BMC comprising mixing 

unifollllly an ac:rylic nonaner or acrylic nonaner mixture (A) I an inorganic 

filler (B), and a polymer powder (C) having a bulk density in the range 

fran 0.1 to o. 7 g/ml, an oil absoi:ption of linseed oil in the range from 

60 to 200 ml/100 g, a degree of swelling by methyl methacrylate is 16-

fold or nore and a specific surface area in the range fran 1 to 100 m2 / g, 

and thickening simultaneously the mixture at a temperature in the range 

fram 20_ to 70°C to give a dough-like material before extruding the mate­

rial within 20 minutes, to continuously obtain a desired shape. 

20. The method for producing an acrylic SMC or me according to 

Claim 19, wherein an inorganic filler-containing resin particle (E) is 

further used together with the canponents {A) to {C) , and they are mixed 

--- ... __ ., , 
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unifoz:ml.y and simultaneously thickened at a temperature in the range fn::m 

20 to 70°C to give a doil.gh-like material before extruding the material 

within 20 minutes, to continuously obtain a desil::ed shape. 

21. The meth.od for producing an acrylic SMC or B?£ according to any 

of Claims 13 to 20, wherein the p::>lymer powder (C) is obtained by emul­

sion polymerization. 

22. The method for producing an acrylic SMC or B?£ according to any 

of Claims 13 to 20, wherein the average particle size of the p::>lymer p:::iw­

der (C) is in the range from 1 to 250 µm. 

23. The method for producing an acrylic SMC or B?£ according to any 

of Claims 13 to 20, wherein the p::>lymer powder (C) is a secondary agglom­

erate obtained by mutual aggloneration of a primaJ::y. agglarerate. 

24. The method for producing an acrylic SMC or B?£ according to 

Claim 23, wherein the average particle size of the primai:y particle of 

the p::>lymer powder (C) is from 0.03 to 1 µm. 

25. The method for producing an acry lie SMC or B?£ according to any 

of Claims 13 to 20, wherein the polymer powder (C) is constituted of an 

acrylic p::>lymer. 

26. The method for producing an acrylic SMC or B?£ according to any 

of Claims 15 to 20, wherein the polymer powder (C) is constituted of an 

non-crosslinked polymer. 

27. The method for producing an acrylic SMC or B?£ according to any 

of Claims 15 to 20, wherein the polymer powder (C) has core-shell struc­

ture. 

28. The method for producing an acrylic SMC or B?£ according to any 

of Claims 13 to 20, wherein the ac:r:ylic mnaner or acrylic m:>nomer mix­

ture (A) contains a polyfunctional acrylic mnomer. 

29. The method for producing an accylic SMC or BM:: according to 
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Claim 28, wherein the acrylic nonater or acrylic m::mCxner mixture (A) con­

tains neopentyl glycol dimethaccylate and/or 1,3-butylene glycol dimeth­

ac:ylate. 

30. A method for producing ac:rylic artificial marble comprising 

curing with heating and conpl:ElSSing the acrylic SltC or BMC of any of 

Claims 1 to 3. 

31. A method for producing ac:rylic artificial marble comprising 

curing with heating and compressing the ac:rylic ~ or BMC of Claim 4. 

32. A method for producing ac:rylic artificial marble comprising 

curing with heating and compressing an ac:rylic ~or BMC produced by the 

method of any of Claims 13 to 20. 

33. A thickening agent canprising a polymer powder (C2) which has a 

bulk density in the range fran 0.1 to O. 7 g/ml, an oil absorption of lin­

seed oil in the range fran 60 to 200 ml/100 g, a degree of swelling by 

mathyl methacrylate is 16-fold or nore and a specific surface area in the 

range from 1 to 100 m2/g, and contains as a constituent comp:ment a reac­

tive surfactant. 

34. A thickening agent comprising a polymer powder (Cl) which has a 

bulk density in the range fran 0.1 to 0. 7 g/ml, an oil absorption of lin­

seed oil in the range fran 60 to 200 ml/100 g, a degree of swelling by 

rrethyl methaci:ylate is 16-fold or nore and a specific surface area in the 

range fran 1 to 100 m2/g, and contains no reactive surfactant. 
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