SPECI FI CATI ON- ACRYLI C SMC OR EMC, PRODUCTI ON THEREOF, METHOD FOR PRODUCI NG
ACRYLIC AR- TIFIClI AL MARBLE, AND THI CKENI NG AGENT TECHNI CAL FI ELD The
present invention relates to an acrylic SMC (sheet nol ding com- pound) or
BMC (bul k nmol di ng conpound) of which controllability of thick- ening speed
iI's excel l ent and whi ch has excellent handling property, nold- ing
processability and storage stability, and a nethod for producing the sang;
a method for producing acrylic artificial marble which gives high
productivity and has excel |l ent appsegcIpzea®mod hot water resistance; and a

t hi ckeni ng agent whi ch has excellent thickening property and hot water

resi stance. BACKGROUND ART Acrylic artificial marble prepared by

conpoundi n |norg“£|c fillers such as alun1nun1hydrOX|de and the like into
an acryli @%FM ORVBNG, o Ot SHEREQEm VETSRD BPRIE iERYLl ARz s
y

excel l ent nol d appear anc berabij and the |ike, and
Is wdely used for count&@gk’gm %NRY}fHC[ -‘rf“%h#f"@i‘ and the |ike,
washi ng and dressing stands, waterproof pan, an other architectural uses.
These are usual Iy produced by a casting nethod in which a so-called prem x
prepared by dispersing inorganic fgneicar,i figgpan acrylic syrup is filled
into a nold, and this is cured and polynerized at relatively |ower
tenperature. Hheeppisenti ifentiurs réTdteki €0 A airylas v Qatietbadlding domi-nt ,
the curing tenperature has to be | owered and consequently the nolding tine
becones | pagel), oxt BMC efbul ke melding dompaund)) yoftl ehicla ceatrdllabikty of thick-he
filling property of the

ening speed is excellent and which has excellent handling property, mold-

ing processability and storage stability, and a method for producing the
same;aimeurd.ﬂm:pmomxﬁng'mnqdicinﬂﬁficﬂilnambkawhﬂﬂlthm high
pmdﬁcfivity 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 campounding inorganic fillers
such as alumimum hydroxide and the like into an acrylic resin has various
prominent functions and properties such as exceilent mold appearance,
soft feeling, weatherability and the like, énd is widely used for count-
ers such as a kitchen counter and the like, washing and dressing stands,
waterproof pan, an other architectural uses. These are usually produced
byiacmﬂjngnedmd.hlwhkﬂ1a=x»mﬂlaipnm&x;mqw&aibydﬁqxxshg
inorganic fillers into an acrylic syrup is filled into a mold, and this
is cured and polymerized at relatively lower temperature. However, since
this acrylic syrup has a lower boiling point, the curing temperature has
to be lowered and consequently the molding time becomes longer, there-

fore, p&oductivity decreases. Further, since the filling property of the



-~ premx into a nold is not successful, the shape of a nolded article is
restricted. For inproving these defects, there has been conventionally
effected investigation for producing acrylic artificial nmarble by heat and
com pression nolding of BMC obtained by thickening a resin syrup with a

t hi ckeni ng agent. For exanpl e, Japanese Patent Application Laid-open (JP-A)
No. 5- 32720 discloses an acrylic BMC for artificial marble excellent in
han- dling property and nol ding property, prepared by conpoundi ng i norganic.
fillers angremigriofsl a modd iscadt suovessfubyithe shapei 6f @ feliiedeaniicdeeid i ng
obt ai ned by suspension polynerization into an acrylic syrup obtai ned by

pr evi ousl yrefitzicted.ng an acrylic polynmer in an acrylic nononmer. Further,
JP-A No. 6-298883 discloses an acrylic BMC for artificial marhle excel | ent

in | ow constri QoM BROyhRT (these dﬁé%ﬁts@uﬂﬁxe has bpen CeMBRtdERPHYNE

g;?ﬁglgbIgL%%%: and a hernDBIastlc %ﬁﬁyl|%££a§#PEg€%gyﬁ%lnto an acT§::§
Syrup. FurBigF 863393\&%?5% %%*5%%%%&2&@%“%%@2 AR B 11O

mar bl e of gﬁg akd in nmolding is prevented and appear ance of the
resulting nolded article and thickening stability thereof are inproved,
prepared by conpsiiegingled Japahese) DaELit AbAEbNDYaFR0psn UPLAY Nok et ment

of a crosslinked pol yner obtai ned by enul sion polynerization into an
acrylic syB2f20o8isulonses lay arrplioBCyfah asnificial marbbs ekeelleatyirehanh an
acrylic nononer. Further, Japanese Patent Application Publication (JP-B)

No. 5-138948ling property and molding property, prepared by compounding inorganic
fillers and a crosslinked resin power having specific degree of swelling
obtained by suspension polymerization into an acrylic syrup obtained by
previously dissolvjilg an acrylic polymer in an acrylic monomer.

Further, JP-A No. 6-298883 discloses an acrylic BMC for artificial
warble excellent in low constriction property in heat-curing, prepared by

| compounding organic fillers and a themmoplastic acryiic resin powder into
an acrylic syrup cobtained by previously dissolving an acrylic polymer in
an acrylic monomer, the themmoplastic acrylic resin powder being poor
soluble in the syrup.

Further, JP-A No. 6-313019 discloses an acrylic BMC for artificial
marble of which cracking in molding is prevented and appearance of the
resulting molded article and thickening stability thereof are improved,
prepared by compounding a resin powder obtained by spray-drying treatment
of a crosslinked polymer obtained by emulsion polj;merization into an
acrylic syrup obtained by previously dissolving an acrylic polymer in an
acrylic monomer.

Further, Japanese Patent Application Publication (JP-B) No. 5-13899
discloses an acrylic B for artificial marble of excellent in heat re-

sistance, prepared by compounding inorganic fillers and an acrylic resin



di scl oses an acrylic BMC for artificial marble of excellent in heat re-

si stance, prepared by conpounding inorganic fillers and an acrylic resin 2
powder having a specific nolecular weight into an acrylic nononer con-
taining a specific anmount of a crosslinking agent. However, in the nethods
di'sclosed in JP-A Nos. 5-32720, 6-298883 and 6-313019, since an acrylic
polymer is dissolved in an acrylic nonomer to prepare a syrup, number of
processes is |ar and production_cost tends to increase. Further, when
resin povvd g@? g ﬁmc@ﬁ&er%%ﬁar Yﬁltgh&n!ant&r an anEyl i NORGRETCERTy

agents, re_is a tendency that n a en1x for obtaining an acrylic
BMC reqw re £l %f‘? %B‘fm? g é%B FEand productivity

decr eases Bl ﬂu%&J.R S| 8B Mooiisl3000.

an acryllc BW|sota|'ned |rec y by mXing an acry gani c

filler and pal rAB0DOVEceBh aHrg]1 B8 RE gﬂéﬂe&ssaﬁé&lvé?%\/&{ acﬂrﬂ%%

m xture is kneaded at a terrperature of rr]C for 30 mnutes or nore ftor

di ssol vi ng tohprepeirg ne sypay)d etmssdof f'px@&éﬁ%ééglé Mearigexénd produeRorPebs©d heat
history is required for obtaining the acrylic BWand storage sta- bility of

the resul titegdscoyinareBsd dBirthen; ahen. rdsint fraxlerstdisclogidain thesd @ubliy| i
BWM is going to be obtained by conpounding a colored resin particle in this
met hod, t hecatdons ave rused rash hicksning agents,olthere disr angenkersydichat agingyofi n
pattern becones extrenely unclear or_grain pattern dlsappears | eading to
poor appearhREFUXTECL QPLRAINIRG AN FFERHEBILC pRauirassen longnpesriodref kiR f ound

that when (about 24 hours) and productivity decreases.

On the other hand, in the method disclosed in JP-B No. 5-13899, an
acrylic BMC is obtained directly by mixing an acrylic monomer, inorganic
filler and polymer powder not via an aéxylic syrup. However, since the
mixture is kneaded at a temperature of 60°C for 30 minutes or more for
dissolving the polymer powder and thickening the mixture, long period
heat history is required for cbtaining the acrylic BMC and storage sta-
bility of the resulting acrylic BMC deteriorates. Further, when a grain-
like acrylic BNC 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 becomes extremely unclear or grain pattern
disappears, leading to poor appearance.

To solve these problems, the present inventors have found that when
a polymer 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 BMC which exhibits high thickening speed,
requires no aging and provides clear grain pattern (International Publi-
cation W097/40098).

DISCLOSURE OF INVENTION



a polynmer 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 acryli'c BMC which exhibits high thickening speed, requires
no aging and provides clear grain pattern (International Publi- cation
W97/ 40098). DI SCLOSURE OF | NVENTI ON 3 [err] The present invention has
been acconplished for further inproving hot water resistance of the
resulting nolded article and controllability of thickening speed regarding
t he above-.descrtebptedeht Cltmehtiiprabas tbebn uandtaiyyl ished [fioe shathem\imptaviag
Nanely, an object of the present invention is to provide an acrylic SMC or
BMC whi chhots watex aesishange ofutihe gesuliingaublded jasticksyand sontlpbidity
artificial marble and the |ike excellent in appearance and hot wafer .re-

si st ance, ohridiekening shesd regariing Fug iabpys-dseckibed KerFhgnisg agent i ng
property,. modin rocessability and storage stability, and a method for
producinngﬁge§&ﬁ%?“5Jﬁ@?ﬂﬁﬁsfor producing acrylic artificial marble which

has hi gh prod Lyl ty. and. has I € : r :

resi st ance; a;ﬁa&'lae\i#hiagké%%g %ﬁy&?\’% ﬁ%ﬂgﬁ%s%&qt abﬁ%wﬁ%%h%%%ﬁﬁcgyﬁ%sent
I nventors ' | ﬁ%&i, €5rtd Ish okdRAte and
as a resuﬁw%ﬁawﬁ%ﬁgatgﬁ%&g%r%c ar ?’lg!flél ??%@lar%grbl eégg‘éllaﬁggt £Hi:lzyg'hgt
wat er reshstiFieeal fhrbIe Bhd ANECTiKRY extsl 16nt? i Eppeti-drice & BiERalgr agent ,

that thickening speed can be controlled and an acrylic SWC or BMC excel | ent
i n handl i Bgstancegprdnd eaelbentpindonedollubibity of thickening speed, handling
property, molding processability and storage stability, and a method for
producing the same; a method for producing acrylic artificial marble
which has high productivity and has excellent appearance and hot water
| reébmxumew amdéafhﬁﬂ«uﬁng agent which is suitable for them.

The present inventors have investigated for attaining the above-
described object, and as a result, have found that acrylic artificial
marble eﬁnellent in hot-ﬁater resistaﬁce can be produbed by using a spe-
cific thickening agent, that thickening speed can be controlled and an
acrylic SMC or BMC excellent in handling property can be produced by us-
ingiispaﬁiﬂ:1jﬁchaungixxxm'UxE¢Ma:wﬁjxotmm:ccmgxmmms,aﬂdtiﬁt
an acrylic SMC or BMC which has excellent storage stability and exhibits
clear grain pattern 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 SMC or BMC comprising an acrylic monomer or acrylic
mononer mlxture (A), an inorganic filler (B) and a polymer powder (C)
having a bulk density in the range from 0.1 to 0.7 g/ml, an oil absorp-
tion of linseed oil in the range from 60 to 200 ml/100 g, a degree of

swelling by methyl methacrylate is 16-fold or more and a specific surface



ing a specific thickening agent together wth other conponents, and that an
acrylic SMC or BMC which has excellent storage stability and exhibits clear
grain pattern can be produced continuously w th high productivity by
kneadi ng a specific thickening agent under specific conditions, com
pleting the present invention. Nanmely, the present invention relates to: An
acrylic SMC or BMC conprising an acrylic nononer or acrylic having a bulk -

density in_the r e fro 0.1,t .20/ n _oil .absarp-_ti.on _of .linseed
o 11+ e gk 809 3ansd B 708 oDy b st 3PREY, o 198RiEL by
met hacryl ad:qq/ O f+ a,specific surface 4 area in the
range froﬁ%@%%%’%%%?ﬁ er, Sp{ 1’dnal l'y an inorganic
filler-contai nipgrdiastrid 9@1}&&9'_1&:@5&,(6&*‘6&%&%&@ M&W?oﬁﬁéc‘ii‘/j?él)( @)n—l-

and/ or ‘a pol yner

contains a polynmer powder ('Cl) con- taining no surfactan

powder (CXaifidiyf abrsuitfactant @dfor Shipolgikr Gowien qIR) acdrtathingcas | taat ant ;
or wherein the polynmer powder (C) contains at |east two conponents sel ected
from a norstdtesrs] caipodeno byraactpwsorfgatanthavi ng a wei ght - aver age

mol ecul ar wei ght in the range from 100,000 to 2,500,000, a non- crosslinked

pol ymer powder QECHETRERY ithg BOLyEeY) POwdRte () Canbhils B 198ty WO CRMPenNentange
from 2,500, Q00 to. 5, 000, 000 and.a crosslinked pol yner_ powder (C5); An '
acrylic SM® S?t?éﬁvér?bﬂﬂﬂ%ﬂﬂﬁsihg?@r eriﬁfeﬁomﬁéﬁf 3)a'_9$‘ﬁ-f}gca T mxture
(A, an 1nelaaml Goldd 8 (Blond® sROMEBInRORIS! 10, 006 "9, 500,000, a non-

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

in the range from 2,500,000 to 5,000,000 and a crosslinked polymer powder
(C3);

An acrylic SMC or BMC comprising an acrylic monomer or acrylic
monomer mixture (A), an morganlc filler(B), a polymer.powder (C) having
a bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of
linseed oil in the range fram 60 to 200 ml/lOO g, a degree of swelling by
methyl methacrylate is 16-fold or more and a specific surface area in the
range from 1 to 100 m?/g and a polymer powder (D) having a specific sur-
face area in the range from 0.01 m?/g .to 1 m?/g, further, optionally an
inorganic filler—containing resin particle (E);

A method for producing an acrylié SNE or BMC conprising mixing uni-~
formly the above-described camponent (A), component (B) and component
(C), further, optionally the caomponent (E) and thickening the mixture to
give a dough-like material, then, extruding the material into a desired
shape, wherein as the component (C), at least two components selected
from the above-described component (C3), camponent (C4) and component
(C5) are used together; |

A method for producing an acrylic SMC or BMC camprising mixing uni-
formly the above-described component (A), component (B), component (C)



a bulk density in the range fromO0.1 to 0.7 g/m, an oil absorption of
linseed oil in the range from60 to 200 m /100 g, a degree of swelling by
met hyl nethacrylate is 16-fold or nore and a specific surface area in the
range from1l to 100 n2/g and a pol ynmer powder (D) having a specific sur-
face area in the range fromO0.0> nferr]/g to 1 nferr]/g, further,
optionally an inorganic filler-containing resin particle (E); A nethod for
produci ng an acrylic SMC or BMC corrprlsmg m Xi ng uni - forrﬂy t he

above- desénf regpeRRRvo (R fapghere ARtdArakly( Bie srapensmp ot f’n‘%@l‘ﬂﬁﬁ‘ﬁ-{‘%er
gghlgﬁn?: Iky t he, co oneni (Eé%%ggaiﬂﬁckem n th m Wd&.tno @}e\r/
2‘3352'.3;;‘3%1%@%%%&% () "’“CLﬁS‘Ztnetm“’_"(éi?pzﬂﬁ“éinéﬁ'niﬁi ") °2‘réhﬁsed
Lgig?tpg{m y themg%g{\?g ﬂ%ﬁ?&péﬁl (C%@/&corrpoé&ﬁ& %rggd corrpon)éln'?g(C)

5 and qREPsARBLAddSribdd! Bti®inen® Plal E néhte (8P RANGdtpohdnt 0f, fur-

t hi ckening the m xture to give a doug e material, then, ext rudi ng the
mat eri al ithes, dpttenalds ﬁieapaupoﬂe:mt(mohﬂd)thm]@ﬂmgnmeaﬁmnrqlatca%or BMC
conpri sing kneadi ng the above-descri bed conponent (A), conponent (B) and
conponent pefhtureuin theerangepficanal 4o 60€ witiyinrzhmimidesarstr ahbatichAvisg t he
mxture at a tem perature in the range from20 to 60[err]C within 20

mi nut es, @ethoddncwighstherpingrs is Whilekenedebyiaging e thens khe keselady aging,

t hen, the resul ted
thickened material is extruded contmuously into a desired shape;

A method for producing an acrylic SMC or BMC camprising mixing uni-
formly the above-described component (A), component (B) and camponent
(C), further, optionally the component (E) and thickening simultanecusly
the mixture at a temperature in the range from 20 to 70°C to give a dough-
like material before extmding the material within 20 minutes, to con~
timuously obtain a desired shape, or a method in which a polymer powder
which is thickened in a short period of time is used, and a material
which is thickened simultaneously with mixing is immediately extruded to
continuously give shape; |

A method for producing acrylic artificial marble in which the
above-described acrylic SMC or BMC is cured with heating and compressing;

A thickening agent comprising a polymer powder (C2) which has a
bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of lin-
seed oil in the range from 60 to 200 m1/100 g, a degree of swelling by
methyl methacrylate is 16-fold or more and a specific surface area in the
range from 1 to 100 m?/g, and contains as a constituent camponent a reac-
tive surfactant; and

A thickening agent comprising a polymer powder (Cl) which has a
bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of lin-



t hi ckened material is extruded continuously into a desired shape; A nethod
for producing an acrylic SMC or BMC conprising mxing uni- formy the
above-descri bed conponent (A), conponent (B) and conponent (C), further,
optionally the conponent (E) and thickening sinmultaneously the mxture at a
tenperature in the range from20 to 70[err]C to give a dough- |like materi al
before extruding the material within 20 mnutes, to con- tinuously obtain a
desired shape, or a nmethod in which a polymer powder which is thickened in
a short peseed odl ir the irangss fdom Hidta 208trk/i180 gyhiacHegreet bf chedbing by
sinmultaneously with mxing is i mediately extruded to cont| nuously gi ve
shape; A neetd wethasryiagei ¥ 1ecioldi er apre fand; alspegibie suRfagR aped HE the

above-descri bed acryl ic SMC is cyred with heati and conpressing; A
t hi ckeni ng X88EhEXEBp FMOHg}ﬂzzgpa% LARIOP FRESELYR 55'1-& RS pul k density
in the range from0.1 to 0.7 g/m, an 0|I absorption of lin- seed oil in
the range from60 to 200 m /100 g, a degree of swelling by methyl

met hacrylate is 16-fold or BRER B ARRPIRC |.I%Es]?§marea in the range
from1l to 100 nferr]/g, and contains as a d(?g(‘)nsti uent conponent a reac-

tive surfactant Flgmq s ahsHeRBERO vaEe R hoﬁﬁ@&hé'é?ﬁn@l@@ﬂ’ﬁ% nReHEte Fol- C1)
whi ch has a bulk density in the range from™ . .7 g/m, an oil

absor pti on cohtirudusly prodeefly @ SME BriBME bange i:femﬁolmrﬁ%nm ¥i024is a
degree of swelling by nmethyl methacrylate is 16-fold or nore and a specific

surface ar eastherabic vdewahbwiong dned exafiil endfra BMD, o BNC owichi s foomeddoto ve
surfactant.
a sheet shape.

BEST MODE FOR CARRYING OUT THE INVENTION

The acrylic mnomerlor acrylié monomer mixture (A) used in the pre-
sent invention is a component which gives suitable flowability in molding
an acrylic SMC or BMC. _

The content of the component (A) is not particularly restricted,
and preferably in the range from 5 to 80% by weight based on 100% by
weight of the acrylic SMC or BMC of the present invention. When this
content is 5% by weight or more, the flowability of the acrylic SMC or
BMC tends to be excellent. When it is 86% by weight or less, shrink in
curing tends to decrease. The lower limit of this content is more pref-
erably 10% by weight or more, and particularly preferably 15% by weight
or more. The upper limit of this content is more preferably 50% by
weight or less, and particularly preferably 40% by weight or less.

The acrylic monamer as the camponent (A) is a monomer having a
methacryloyl and/or acryloyl group, and is not particularly restricted.
Examples thereof include monofunctional monamers such as methyl methacry-
late, alkyl (meth)acrylates carrying an alkyl group having 2 to 20 car-
bons, (meth)acrylates carrying an ester group having a cyclohexané ring



BRI EF EXPLANATI ON OF THE DRAWNGS Fig. 1 is a schematic view show ng one
exanpl e of the nethod for continuously producing a SMC or BMC of the
present invention. Fig. 2 is a schematic view showi ng one exanple of a SMC
or. BMC which is forned into a sheet shape. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON The acrylic nononer or acrylic nonomer m xture (A) used in the
pre- sent invention is a conponent which gives suitable flowability in
nol di ng an acrylic SMC or BMC. The content of the conmponent (A) is not

parti cul argyyn r£s petyaREpTAl ¥nd hejdean F%Pé»’? %,@ﬂ
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the acrylic SMC or BMC tends to be excellent. V\hen it is 80% by wei ght or
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IS nore pref- erably 10% by wei ght or nore, and particularly preferably 15%
by wei ght Sy¢hms 1cmé°@evﬁéyl|ﬁnmth)mﬂman@mlmiﬂ@ (rertd) prryflatesh gr-50%
by wei ght or, Iess and partjcularly preferably 40% by weight or |ess. The
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carbon atoms, (meth)acrylates carrying an ester group having an aromatic

u-l

ring such as benzyl (meth)acrylate and the like, (meth)acrylates carrying
an ester group having a fluorine atom such as 2,2,2-trifluoroethyl
(meth)acrylate and the like, (weth)acrylic acid, metal salts of
(meth)acrylic acid, (meth)acrylamides, and the like; and polyfunctional
monowers such as eﬁhylene glycol di(meth)acrylate, polyethylene glycol |
di (meth)acrylate, propylene glyéol di (meth)acrylate, 1,3-butylene glycol
di(meth)acrylate, 1,4-butylene glycol di(meth)acryalte, polybutylene gly-
col di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, dimethylolethane
di(meth)acrylate, 1,1-dimethylolpropane di(meth)acrylat_:e, 2,2~
dimethylolpropane di(meth)acrylate, trimethylolethane tri(meth)acrylate,
trimethylolpropane tri(meth)acrylate, tetramethylolmethane
tri(meth)acrylate, tetramethyldlmethane di(meth)acrylate, neopentyl gly-
col di(meth)acrylate, polyvalent esters of (meth)acrylic acid with poly-
hydric alcohol [for example, pentaerythritol, dipentaerythritol and the
like], allyl (meth)acrylate and the like. These can be used alone or in
combination of two or more depending on occasion. In this specification,
the term “(meth)acrylate” means “acrylate and/or methacrylate”.
Particularly, if methyl methacrylate is contained in the camponent
(A), the appearance of the resulting molded article preferably tends to
be excellent. The content of methyl methacrylate is not particularly re-



such as cycl ohexyl (meth)acrylate and the like, (nmeth)acrylates carrying an
ester group having a bicyclo ring such as isobonyl (neth) acrylate and the
| i ke, (nmeth) acrylates carrying an ester group having a tricyclo ring such
as tricycl odecanyl (meth) acrylate and the |ike, (nmeth) acrylates car-
rying an ester group having a cyclic ether structure such as glycidyl
(nmeth) acrylate, tetrahydrofurfuryl (neth) acrylate and the |ike, hy-
droxyal kyl (neth)acrylates carrying a hydroxyal kyl group having 1 to 20
carbon at ogEricté®;! Ahd Prferaby Gar i Rengd) foGh ar t6 Z0Pbiavdight Based ot i C
ring such as benzyl (rret h)acrylate and the like, (meth)acrylates carrying
an ester gl@0ipbhawight afftheoacrydiat@Mh ax@EMCas TBe Acket rliiiticob ¢hby |con-
(meth)acrylate and the |like, (neth)acrylic acid, nmetal salts_of
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hydri c al cohol [for exanple, pent aerythritol, dipentaerythritol and the

i ke], all yetthyatiplonitydide e vangll t:hboﬁﬂdéﬁ.nﬂbﬁsexmlhh usslcbial arigl,or in
conbi nati on of two or nore depending on occasion. In this specification,
the term "{ladtpachmpasiceacithafigrarate yndt theadikenr net hacryl ate”.

Particularly, if methyl methacrylate is contained in the conponent (A), the

appear ance of tFer iERANCing prepdées Such Ascherteresigfiance ed9s vater resis-
tance, strength, solvent resistance, dimension stability and the like to

a molded article obtained using the acrylic SMC or BMC of the present in-
vention, it is preferable that a polyfunctional monomer is contained in
the component (A). In this case, the content of the polyfunctional mono-
mer 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 BMC for ob-
taining the above-described effects more effectively. The lower limit of
this content is more preferably 3% by weight or more and the upper limit
is more preferably 20% by weight or less.

Particularly, when neopentyl glycol dimethacrylate and/or 1,3-
butylene glycol dimethacrylate is used as the polyfunctional monomer, a
molded article having extremely excellent surface gloss and hot water re-
sistance is preferably obtained. In this case, neopentyl glycol dimeth-
acrylate and/or 1,3-butylene glycol dimethacrylate may be used together
with other polyfunctional monomer.

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

acrylic polymer. This syrup may be one which contains in the camponents



be excellent. The content of nethyl nethacrylate is not particularly re- 8
stricted, and preferably in the range from1l to 20% by wei ght based on 100%
by wei ght of the acrylic SMC or BMC. The lower limt of this con- tent is
nmore preferably 5% by weight or nore, and the upper limt of this content
IS5 nore preferably 15% by weight or |ess. The acrylic nononer m xture as

t he conponent (A) may be a m xture of an acrylic nononer with a nononer

ot her than the acrylic nononer. Ex- anples of the nononer other than the
acryl i ¢ noa)nepollymdrdenpmnenta tfiormed ibyy partdiat hpalymetizatihen ofi vhenpbdarzene
and the like, vinyl acetate, (neth)acrylonitrile, vinyl chloride, naleic
anhydr i de,deseridied apydic menerer orf apryiie ramomer fiwHwR.c MEernatévelyetheror

i mparting properties such as heat resistance, hot water resis- tanpce,

strength, SYBPR&RY b onewiieh i PhER e bY ol yrerizing dherrbqvpriescy | ded
ticl bt ai hed ' th ylic SMC BMC of t t, I Nz tion,
o pr orr R b TOREEE, 08 GCor 6 TP RUHONE Y & RonPLpaaas s 8 Bubk”
t (A). . ' . . . i . - i
ot par 11 e akley GASE ol M GRIEHLIE!, biSdRid M i au 7 Sl 1S

wei ght ba 0 s el ght C I5 I@VE‘O < I ni ng
t he above?%gg%%gédﬁgé&%ggﬁo?gé ec?t@,i %‘%ﬁ %c %/\]/ér I:F%{efc}%}d %ﬁi S
content i SsgpRf&dlyedidcading3thily aney it pelyndR' en ahe ddiobdie(ajimt is nore
preferably 20% by wei ght or less. Particularly, when neopentyl glycol
di met hacr yl at e asndéstried abtwi,y ithe ecacylyy o Imofibmest imdrturea(X) may U=ed syzuphe
pol yfunctional nononer, a

containing an acrylic polymer, however, use of an acrylic monomer 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 pﬁesent invention is a compo~
nents which imparts granite-like texture and heat resistance to a molded
article obtained by molding an acrylic SMC or BMC.

The content of the component (B) is not particularly restricted,
and preferably in the range from 20 to 80% by weight based on 100% by
weight of an acrylic SMC or BMC. When this content is 20% by weight or
more, the texture, heat resistance and the like of the resulting molded
article tends to be excellenp, and shrink in curing temds to decrease.
On the other hand, when it is 80% by weight or less, the flowability of
an acrylic SMC or BMC tends to be excellent. The lower limit of this -
content is more preferably 30% by weight or more, and particularly pref-
erably 40% by weight or more. The upper limit of this content is more
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 aluminum hydroxide, silica, amo: s silica, cal-

cium carbonate, barium sulfate, titanium oxide, calcium phosphate, talc,
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nol ded article having extrenely excellent surface gloss and hot water re-
sistance is preferably obtained. In this case, neopentyl glycol dineth-
acrylate and/or 1, 3-butylene glycol dinmethacrylate may be used toget her

wi th ot her pol yfunctional nonomer. The acrylic nononmer mxture (A nmay be a
syrup containing an acrylic polyner. This syrup may be one which contains
in the conponents 9 (A) a polyner conponent formed by parti al

pol ymeri zation of the above- described acrylic nononmer or acrylic nononer

m xt ure. Alcthynag]la\selpmdéfnensyﬂnplﬂ@ IThes mayi e Bpproprtiatelyedséy if nec-
pol yneri zi ng the above-described acrylic nonamer or acrylic nonomer m xture

by a known easenyd Xvang mmpmmhmmm,omlm,umm e @nidon,
suspensi on pol yrmeri zation, emnul- sion &é%ymem zation and the like to _obtain

an acrylic %’cﬂs?rmdsﬁ&rsyp@é efxrnyrhe Biomednt 19fs taxkyns of gdwry resulitrd he
conmponent (A),. As escribed above, the acrylic nononer mxture (A) nmay be a
syrup cont ﬁlc,eryl I ¢ pol yner, however, use of an acrylic m)norrer

e do 1 ot ed an?imesg%ﬁ%f al ZEPeaseiﬁ e %rﬁ%r Setrtefitin Adebiaid dher "

t he present S,E;ae]]g kc‘fe!{s ure
and heat re%%stanetoam) atlcle tal ym)cr}iﬁ%g an acrylﬁ&SI\/C
or BWC. Theig @hbeRinge frifen qoaamerks/naB)ad 5111%58?% tibAUbR i HséRP bt Cirfd,

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

wei ght of atheagayds €r&MBooto BMUEmIYWEN of i Segors eﬁtsweﬂ.liﬁ&/ob@ynﬁﬂtyghﬁeﬂf-
acrylate is 16-fold or more and a.specific surface area in the range from
1 to 100 m?/q.

When the bulk density of the polymer powder is 0.1 g/ml or more,
| the polymer powder is not easily splashed, yield in production thereof
increases, dusting in adding and mixing the polymer powder decreases, and
workability becomes excellent. When it is 0.7 g/ml or less, sufficient
thickening effect can be obtained with a small amount of the polymer pow-
der used, and thickening is carried out in a short period of time, there-
fore, productivity increases, and cost becomes advantageous. The lower
limit of the bulk density is more preferably 0.15 g/ml or more, particu-
larly preferably 0.2 g/ml or more. The upper limit of the bulk density
is more preferably 0.65 g/ml or less, particularly preferably 0.6 g/ml or
less. '

When the polymer powder has an oil absorption of linseed oil of 60
ml/100 g or more, sufficient thickening effect can be obtained with a
small amount of the polymer powder used, and thickening is carried out in
a short period of time, therefore, productivity increases, and cost be-
comes advantageous. Further, in this case, when an acrylic SMC or BMC
containing this polymer powder is used for producing granite-like artifi-

cial marble, clearness of grain pattern tends to be excellent. The rea-



nore, the texture, heat resistance and the |like of the resulting nol ded
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 SWC or BMC tends to be excellent. The lower limt of this content
iI’'s nore preferably 30% by weight or nore, and particularly pref- erably 40%
by weight or nore. The upper limt of this content is nore preferably 75%
by weight or less, and particularly preferably 70% by wei ght or |ess. The

i nor gani ¢ donl & thi® issthl spatd this ollymae pbixddrt absorbedare sapylipl mncnber eof
I ncl ude al um num hydr oxi de, silica, anorphous silica, cal- ciumcarbonate,
bari um suliralarget apamityrsweliling ofadmiimergiadsphittler-caiteining resiol partigl ass
powder and the |ike. These nmay be appropriately used if nec- essary. Anbng
t hen, al urdleuvitiehdi®andegerd; for AMpPaRENGheRinsPattegnaky gh 2e5YHISWHRINEE o
preferable fromthe viewoint, of ,texture of the resu d nolded article.
The pol yrel® FERRFSFS) Weng ?h% abpEERIHOn; mgﬂpiwlbﬁrﬁzf’f’c;ﬁssﬁ’?

full t hi. ' . Thi I r wd h | k d ity i
Che range TPBERI TS bEXE tvmet iR APl WEET1CIRS St |1 1"
f 41
erohat o 1ipetey SibaSuadly fn @088 Mpoor W betfel Bt Moo 1
to 100 2/ Limi e thide ohul dbsdepeidny 18 imdrBepRALYIRTy 99}4&9&0¢§09-xaara4rﬁaxor

nore, the polynmer powder is not easily splashed, “yield in production
thereof  ticularly preferably 80 ml/100g or more. The upper limit is more pref-

erably 180 ml/100g or less, particularly preferably 140 ml/100g or less.

Further, when the degree of swelling of thepoljmerpowder_by
methyl methacrylate is 16-fold or more, thickening effect is sufficient.
This degree of swelling is more preferably 20-fold or more.

Further, when the specific surface area of the polymer powder is 1
mZ/g or more, sufficient thickening effect is obtained with a small
amount of the polymer powder used, thickening is possible in a short pe-
riod of time, and productivity of an acrylic SMC or BMC increases. When
the specific surface area of the polymer powder is 100 mz/g or less, the
dispensability of the polymer powder in an acrylic monomer becomes excel-
lent, and the kneading property of an acrylic SMC or BMC becomes excel-
lent. The lower limit of the specific surface area is more preferably 3
m’/g or wore, particularly preferably 5 m?/g or nore.

The average particle size of the polymer powder (C) is not particu-
larly restricted, and preferably in the range from 1 to 250 ygm. When the
average particle size is 1 um or more, 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 is 250 um or
less, there is a tendency that the appearance of the resulting molded ar-
ticle, particularly gloss and surface smoothness thereof become excel-
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I ncreases, dusting in adding and m xing the pol ymer powder decreases, and
wor kabi lity beconmes excellent. Wien it is 0.7 g/m or |less, sufficient

t hi ckeni ng effect can-be obtained with a small anount of the pol yner pow
der used, and thickening is carried out in a short period of tine, there-
fore, productivity increases, and cost becones advantageous. The | ower
limt of the bulk density is nore preferably 0.15 g/m or nore, particu-
larly preferably 0.2 g/m or nore. The upper linmt of the bulk density is
nore pref elaid.y Thebfowghnlingt £ this metagw 18" Silz8r 8D nprd ebéiiblP’5

| ess. When the pol yner powder has an oil absorption of |linseed oil of 60

n /100 g oumor enore ffaireidnbriyipeferiably efof et of abrde THY appad 10With a smal |
anount of the polynmer powder used, and thickening is carried out in a short
period of ﬂmpftisemf@[peefeqabbglml Emtor less epactsicudad ycprdfebablye 008 s
advant ageous. Further, inh this case, when an acrylic SMC or BMC cont ai ni ng
this polydﬁﬁ”béﬁﬁ%f is used for producing granite like artifi- cial marble,

cl earness of grﬂ?eg ttern tends to be Ient The rea- son for this
s that since Pgﬁ(fﬁmﬁ‘ew@ Y&Pﬁ? PNAEKY AFILPELALE Hhye
amount , Hﬁsa r-cont aini Si arti - e _whi ch
is an agent orgb’?rpa é ng&éra N ‘blé) téefre ﬁg Egﬁ:f %‘%ﬂré}e P‘gi

suppr essed nid inStigd I ﬁp%@a?téeganda%gz érlagn%

di spensabiTity o% t he polgrrer powder be ogr?@s exce I’ent a%csiaknea |
property i thay adugiryli®monsieH c@pa&@rls%&%&msnﬁjm bnd thgckener

limt of this oil absorption is nore preferably 70 m7100g or nore, par-
ticularly pneforopdtty 80 extrdneDy entcelrbere. The upper linmt is nore pref-

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

the polymer powder is preferably in the range from 0.03 to 1 um. When
the average particle size of the primary particle is in the range from
0.03 to 1 um, there is a tendency that sufficient thickening effect is

_ obtained with a small amount of the polymer powder used, thickening is
possible in a short period of time at room temperature, and bmductivity
increases. The lower limit of this average particle size of the primary
particle is more preferably 0.07 um or more. The upper limit thereof is
more preferably 0.7 pum or less.

The content of the camponent (C) is not particularly restricted,
and preferably in the range from 1 to 30% by weight based on 100% by
weight of an acrylic SMC or BMC. When this content is 1% by weight or
more, high thickening effect tends to be obtained, and when 30% by weight
or less, the kneading property of an acrylic SMC or BMC tends to be ex-
cellent. The lower limit of this content is more preferably 2% by weight
or more, and particularly preferably 3% by weight or more. The upper
limit of this content is more preferably 20% by weight or less, and par-
ticularly preferably 15% by weight or less.

As the polymer constituting the polymer powder (C), various poly-
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erably 180 m/100g or less, particularly preferably 140 m /1 OOg or |ess.
Furt her, when the degree of swelling of the polyner powder by nethyl

nmet hacrylate is 16-fold or nore, thickening effect is sufficient. This
degree of swelling is nore preferably 20-fold or nore. Further, when the
specific surface area of the polynmer powder is 1 nferr]/g or nore,
sufficient thickening effect is obtained with a small anmount of the polyner
powder used, thickening is possible in a short pe- riod of time, and

pr oduct|V|]§1é(]:so a@ggi E%‘Eed F GRS t&eléﬁg%ngss%ace
area of the po ?ﬁer%@ﬁls err ? g or c(:acss the di spensabi I|ty of

the pol ymeghdi@Wpe nol Speifas rxiélstﬁdﬂaﬁnem ReeRnEs apgsé‘@ﬂmé @nl, thendikeef
kneadi ng property of an acrylic SMC or BMC becones excel - lent. The | ower

limt of tHte spediting iyl acearbley B amybipipelatabliy refibebilél/ g or nore,
particularly preferably 5 nferr]/g or nore. The average particle size of

t he pol yner poviEkampled of stheocompshitient chmpdnents sfmonomests, anmuh@rle'kerlagﬂy in
the range from1l to 250 [err]m Wen the average particle size is 1 [err]m
or nore, tFer golyerizatigahdpcivds npn@ﬁm @Wﬁé%v@%ﬁeﬂé@-r@% and

the handlin er of t ol oow der bego excel | ent, and when
t he aver agég’ﬁgﬁ'g‘c Iaé'%%]r ﬁ@eﬁl}gagﬁ}y %ﬂ-ﬂg @saﬁﬁ’ﬁzmps haying 44040 t hat
t he appearan he r.es i_ng m)l d ar- ticle rticul and
Surf ace. onoBERRSs ERUIAEE1eR oA B A ooter” Gt R SoelolRE O

t hi b
palrtsi ?lﬁa;??y grg{é eragﬁlﬁe’tﬁ ﬁé&a&&ﬁ% 2 Allﬁie%g{ar P}@fettﬂﬁ?g%'eo sicsarr?ore
pref erabl y }5y bRTdskBY QYrolys IBwifgId b@é&abl ¥idyy ehen ! YscklfyD

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

ing a tricyclo ring such as tricyclodecanyl (meth)acrylate and the like,
(meth)acrylates carrying an ester group having a cyclic ether structure
such as glycidyl (meth)acrylate, tetrahydrofurfuryl (meth)acxjrlate 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,
(meth)acrylates carrying an ester group having a fluorine atom such as
2,2,2-trifluorocethyl (meth)acrylate and the like, (meth)acrylic acid,
metal salts of (meth)acrylic acid, fumaric acid, fumarate, maleic acid,
maleate, aromatic vinyl, vinyl acetate, (meth)acrylamides,
(meth)acrylonitrile, vinyl chloride, maleic anhydride and the like; and
poiyfunctional monomers 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(meth)acrylate, 1,6-hexanediol di(meth)acrylate,
dimethylolethane di(meth)acrylate, 1,l-dimethylolpropane
di(meth)acrylate, 2,2-dimethylolpropane di(meth)acrylate, trimethylole-
thane tri(meth)acrylate, trimethylolpropane tri(meth)acrylate, te-
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m or |ess. The polymer powder (C) is preferably a secondary aggl onerate ob-
tai ned by nmutual aggloneration of a primary particle. Wen the pol yner
powder is in the formof a secondary agglonerate, there is a tendency that
an acrylic nononmer conponent 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 polynmer powder is preferably in the range from
0.03to 1 [err]m Wen the average particle size of the primary particle is
in the rangméﬂqrmoﬂ.m&&ahéﬁréﬁéﬂl)acﬁﬂﬁté , | Setdahstgy@omethat sufficient

t hi ckening effect is obtained with a small anmount of the pol yner powder
used, thi oﬁdnbh@)axylniasl heapentyla gdpeolt dp grethjacdylatere patyvabemh eetger af ure,
and product|V|ty increases. The lower |limt of this average particle size

of the pri emty)mn@@ldm@mmmomomremm peptasrytEtobper
limt .thereof is nore, erably 0.7 [err]mor_|ess. The content of the
conponent %@F“H¥m¥ﬁm Fﬁ?l ds tall¥ d@EQQﬁFQﬂ%ﬁ%Fﬁbeeﬂﬁk?he range
from1l to 30% t. b on 100% ht . of crylic SMC or BMC.
Waen this @Fﬁo e%fm%gg"l "“"”' t o‘?‘air% \Aﬁlﬁfgﬁﬁl %Ecg’ﬁ 9LY® &M% ends to
be obt ai n%%pc %, f.an
acrylic S 39%%1 tet%g ][b).{m%g ex-%e@“%%m%&ﬁg‘g?&% |stg

content | Sqffel & dcdligtiedt)! d 2ibiio iRk etna®! arfP b po13RenAtabhd1 Coi#t;ﬁé may be

pr ef erably 3% by weight or nore. The upper I sTnore

pr ef er abl yustPedyetier 3t gove be6fossaiikddpolretV! &h!Wicir & af Jauby

wei ght or less. As the polyner consti tut| ng the pol yner povvder C), various
pol y- 13 the component (A), a (meth)acrylic monomer is preferable.

The production method of the polymer powder (C) is not particularly
restricted, and can be produced by a known polymerization method. Among
them, a method in which an emulsion obtained by emilsion 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 proauced efficiently.

In this case, the above-described method may be an emulsion polym-
erization method using a surfactant, an emulsion polymerization method
using a reactive surfactant, or a socap free emulsion polymerization
method using no surfactant.

However, when a polymer powder obtained by emulsion polymerization
is used, the hot water resistance of a molded article may sometimes de-
crease by elution of a.surfactant. Therefore, it is preferable to pre-
vent decrease in the hot water resistance of a molded article by using a
polymer powder (Cl) containing no surfactant produced by a socap free
emulsion polymerization method using no mnﬂﬁctantamebr51pomen:pow-
der (C2) containing as a constituent component a reactive surfactant pro-

duced by an emilsion polymerization method using a reactive surfactant.
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mers can be appropriately selected for use according to requirenents, and
there is no specific restriction. In view of appearance and the |like of the
resulting acrylic marble, an acrylic polymer is preferable. Exanples of the
constituent components (nmonomers and the |ike used for polynerization)

I hcl ude nmonof unctional nononers such as nethyl neth- acryl ate, alkyl
(nmeth)acrylates carrying an al kyl group having 2 to 20 carbons,

(meth)acryl ates carrying an ester group having a cycl ohexane ring such as

cycl ohexyl (ne a A apneest er
group having a bi cyé%o ring sucggas %ﬁgﬁ rg%‘rrsﬁct&ﬁ})g ata%Bgfn:d Er{l%g 't ke,
(et h) acr ylAlmse 612 Bs &5 LR clErAHE J%K 6t fort &hﬁd@qﬁe&d@ﬁl&écbfas

tricycl odecanyl nmet h) acryl ate and the’l (meth)acryl ates carrying an

ester group siefidtgnt which iloweid hot Siatet ings@staeh @Ses)hy€icdyir even when a
(meth).acrylate, tetrahydrofurfuryl (math)acrylate and the |iKke,

hydr oxyal klplldedrm;rlnj.@lerglsaz@gsshrtpymwatewdroxyal kyl group hav- ing 1 to 20
carbon atons, (neth)acrylates carrying an ester group_having an aromatic
ring such as b iR [FPaRgEiL A€ or (BVE vsipg, Wrms(%r?f?i ng

an ester gro havi n a fluori ne at uch tr| fI or oet hy|

Eme: Eg acrg é"k!‘g T“ké 13??‘1’1’“5 p‘X t
e acryyic aC| omatic
vinyl, virg g%@%{fﬁﬁ%%t@fim #J%Eaﬂ%nﬁ%%ﬁn g?ra@e By

chl ori de, I}{%g% ANG-dnh é%?:% Lg_such
as et hyl ene yco?’a acryl aiﬁ%éd o y- et%ﬁeé%%qg 0 od "B HBE -

di (et h) aoggé,gl ate, propyl ene glycol di (rret h)acrylate, 1,3- butylene glycol
di (nmeth)acrylate, 1,4-butylene glycol di(nmeth)acryalte, polybutylene glycol
di (et h) acr yl atierein 5thexmaectivel sk faceait) aeand at Surfactant containing a po-

.lymerizable functional group in the molecule. The polymerizable func-
tional group is not particularly restricted, and may be a functiona.xl
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, stin:yl group, acryloyl group, meth-
acryloyl group, vinyl group, butadienyl group, maleate and the like.

The number of the polymerizable functional group may be advanta-
geously one or more in one molecule of a surfactant. It is preferably
from 1 to 5, more preferably from 1 to 2, and particularly preferably 1.

The reactive surfactant is not particularly restricted, and exam-
ples thereof include an anionic surfactant, cationic surfactant, nonionic
surfactant, ampholytic surfactant and the like, and these can be used
alone or in cambination of two or more if necessary.

Examples of the reactive surfactant include IATEMUR S-180, S-180A:
trade names manufactured by Kao Corp., ADECARIA SOAP SE-5N, SE-10N, SE-

20N, NE-10, NE-20, NE-30, NE-40, NE-50, NE-80, NE-100: trade names manu-
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di et hyl ol et hane di (neth)acryl ate, "1, 1-di met hyl ol propane di (neth)

acryl ate, 2,2-dinethylol propane di (neth)acrylate, trinethylole- thane
tri(nmeth)acrylate, trinmethylol propane tri(nmeth)acrylate, te- 14
tramet hyl ol met hane tri (nmeth)acryl ate, tetranethyl ol net hane

di (nmet h)acryl ate, neopentyl glycol di(neth)acrylate, polyvalent esters of
(meth)acrylic acid with polyhydric al cohol [for exanple, pentaerythritol,
dipentaerythritol and the like], allyl (nmeth)acrylate and the |ike. These

nonof unct i na¥]P REI 2 &0 Oafild g(e]iggzﬁo Ar%ggjg_msr
or two or ﬁ%rte‘mérm;E E’gfuni flona %rs "may eﬂgusgé together o give
copol ymer, qef  Ral1920 YACLIRYakalip0d Q51 Unehlsg Rmisesﬁrmascdgemmed
together to dive a crossii nKed pol yrrer I view of affi nity with the

conmponent {¥90: ErdEthdeaChathifactBRANBY Nifpd #fyekadliek. Klheamt edediken net hod
of the polynmer powder (C) is not particularly restricted, and can be

produced by a krtenwampamityused pét then resttive . sultfaciganthisnnod pexthodarchy wet-ch an
emul si on obtai ned by enul sion pol ymerization is subjected to a treatnment

such as spsesicteq agd threézmraiﬁyahigr afhdlh?htaﬂgiekﬁrquoebtt@ 10 papbs PWer powder

IS preferabl e 5| nce ovvder oeC|f|c b Ik density, oil
absor pt i onwaielr ‘1’"@ ﬁ 13'5: 85 Eh F‘é@éﬂ? Tnventi on

can be prod d nff ci ent | y ln,t h s_case, the ove descrl bed net hod may
be an emul ultci’ﬁeﬁi:ﬁ #Sﬂl‘" FAEE-00) $PALE f act ant, an enul si on
pol ymeri zati on r ﬁefcti‘ﬂdéf gyequl sion
pol ymeri zati on net ﬁ@gg ust ng 0 @%th& ‘%H{&}?CCBE% Bo ©)

not particularly restricted, and the higher the weight-average molecular

o

weight, the more excellent the hot water resistance of a molded 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, molecu_lar weights and the
like each other. In this case, the core phase may be a non-crosslinked
polynér 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, i:hough aging is not necessary, thickening speed is too high, and
sametimes kneading is difficult and extrusion is difficult depending on
an appératus used in kneading materials to obtain a BMC or extruding the
resulted BMC into certain shape.

Therefore, it is preferable to control thickening speed by using as
the polymer powder (C) particularly at least two components selected from
a non-crosslinked polymer powder (C3) having a weight-average molecular
weight in the range from 100,000 to 2,500,000, a non-crosslinked polymer

powder (C4) having a weight-average molecular weight in the range from
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However, when a pol ynmer powder obtained by emul sion polynerization is used,
the hot water resistance of a nolded article may sonetinmes 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 enul sion

pol yneri zati on nmethod using no surfactant and/or a polyner pow der (C2)
containing as a constituent conponent a reactive surfactant pro- duced by

an enul si I ] ; aegr{ao &%;S' jaly! ﬁnln' %ﬁiﬁ%é]? t. Si nce
no surfacggggeﬁgﬁﬁg%gﬁ?gg 0|n angacry°|p g%& 0 u5|n3&%Ee!%%$yner
powder ( C%\%%ﬁt&vbﬁqé(ﬁﬁlé&l% @Righte h{éiéi&%éﬁ&%e&%&ﬁﬁé&@ﬁ&?ﬁuéfcﬂcu-
sur f act ant ich | owers hot water resistance does not occur even when a

mol ded ar tlatb@ irf tex@osf pdlgstinensaiceording tder GPC fneéRodC ad ispe&iMical 1 BMC
usi ng.the polyner powder (C2) as a thickening agent, since a surfactant is

bound i nt areanp@ wadve grasuredfaccording yomongivides fdopred énuthe fodblowing
surfactant into aqueous phase tends to be suppressed even when a nol ded
article | €%@Bfed to hot wa- ter. Herein, the reactive surfactant neans a

surfactant containing.a po- |lynmerizable functional_ group in.the nolecule.
The EOl yrr;ari zal ST ,;%&ym% Malarﬁf}d R (Hgi i}?éi?t t&cﬁfgﬁ?ﬂrss?é’?&ﬁﬂeéﬁm%d
may be a C al, gr R ndens n e, Of. unctional, aroup .
of * pol yrrer‘]ﬂ{z%a%éf% YD ég"l%ﬂ%ér Péﬁ&é‘% o %?ﬁ%&_%f’eﬁé}téwgg? JOARYL 2
Iﬁgc; ng?llaqr RRE S phddRAcd UrY BBddne8dOBrdetiSnkets BERIRLAD! Orndregnl €S of
thickening speed can be controlled at will by using these components to-

gether.

When the non-crosslinked polymer powder (C3) having a weight-
average molecular weight in the range from 100,000 to 2,500,000is used,
it tends to be dissolved quickly into the component (A). The lower limit
of the weight-average molecular weight is more preferably 300,000 or
more, particularly preferably 500,000 or more. The upper limit thereof
is more preferably 2,200,000 or less, particularly preferably 2,000,000
or less. |

The non-crosslinked polymer powder (C4) having a weight-average mo-
lecular weight in the range from 2,500,000 to 5,000,000 tends to be dis-
solved in the component (A) in lower time than the non-crosslinked poly-
mer powder (C3). The lower limit of the weight-average molecular weight
is more preferably 3,000,000 or more. The upper limit is more preferably
4,000,000 or less.

The crosslinked polymer powder (C5) tends to be dissolved in the
camponent (A) in lower time than the non-crosslinked polymer powder (C4)
since the powder (C5) is crosslinked.

The combination of the polymer powders (C3) to (C5) is not particu-

larly restricted, and may be appropriately selected ack:ording to proper-
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tional group of addition polynerization type include, but not limted to,
doubl e bonds such as an allyl group, styryl group, acryloyl group, neth-
acryl oyl group, vinyl group, butadienyl group, naleate and the |ike. The
nunber of the polynerizable functional group nmay be advanta- geously one or
nore in one nolecule of a surfactant. It is preferably from1l to 5, nore
preferably from1l to 2, and particularly preferably 1. The reactive
surfactant is not particularly restricted, and exam ples thereof include

S Pact ant SRoE i M AR ok O Bt leiaBiE WS AR prliRO Y ©
LATENLR S, TR0 L KERIE o, B B Rl i A D, bR ADEE“A%F’R‘SW

SE- 5N, SE- é@é&slgﬁ{edz  withr 8Re rﬁiﬁ-éﬁbss&'&]é& ,powled 00:
trade nanes nmanu- 9&1 facturedE%-%gAsahl Denka Kogyo K. K., Antox-Ms-60,

Ant ox- M5- 2I§C4)Anbﬁ>cdvﬁma°ldb:§n diAtﬂ@Zﬁn—ﬁAssklﬂﬂced@eﬂ;&%,pcRBefS(ﬂ&RMﬂﬁﬂﬁ
RVA- 568, RMA-506, RMA- 1120: trade nanes manufactured by N ppon Nyukazai
K. K., and thesslikked polyrempewdens@id)ols orefexaldei ve surfactant is not

partlcul arly re- stricted, and it is preferably in the ran&% fromO.1 to 10
parts by wei ght T The SERPYRLINSH Ta%iq bebyeate Fhn PAymer Fovders: (€D ke @@I%ﬁfon-

pol ymeri zed {__n V| eW]of] pol%/mar ma t ab k‘f’%t‘#o The V\BIé%Ptg ave ' H‘ﬁy .
gir)\ljetcﬁlaapn I [ r:;e%b g_é%a | g |1 (rant teﬂé
usbl ' ,gﬁ& 53 REAA TP LRGP %ram /88 t'sobg/se&s;

hot water r nce o
welght), more preferably in the range fram 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 amount of
at least 5 parts by weight based on 100 parts by weight of the total
amount of the polymer powders (C3) to (CS) .

It is also preferable to control thickening speed by conpoﬁnding
the polymer powder (D) having a specific surface area in the range from
0.01 m?/g to 1 m 2/g together with the polymer powder (C). The polymer
powder (D) tends to require longer time to be dissolved in the acrylic
monomer (A) than the polymer powder (C) since the powder (D) has an ex-
tremely low specific surface area.

The polymer powder (C) to be used together with the polymer powder
(D) is not particularly restricted, and may advaﬁtageously be selected
appropriately according to the properties of an apparatus used in produc-
ing an acrylic SMC or BMC, and the like. Especially, as the polymer pow-
der (C) to be used together with the polymer powder (D), at least one se-
lected from the polymer powders (C3) to (C5) is preferable, and the poly-
mer powder (C3) is particularly preferable.

The compounding ratio of the polymer powder (C) to (D) is prefera-
bly in the range from 5/95 to 95/5 (by weight), more preferably in the
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The pol yner powder (C) is not particularly restricted, and nay be a non-
crosslinked polyner or a crosslinked polyner. The pol yner powder (C) can be
a pol ymer powder having so-called core/shell structure constituted from
core phase and shell phase having different chem cal conpositions,
sfructures, nolecular weights and the |ike each other. In this case, the
core phase nmay be a non-crosslinked polyner or a crosslinked polymer, while
the shell phase is preferably a non-crosslinked pol yner. However, in a

met hod us¥erge Feapdoy %l’topﬁ()é@r (bCpedghty . t Fhisk ennpapndiygn ratichnay ladeging i s
not necessary, thickening speed is too high, and sometinmes kneading is

di f fi cul t tagRPuSkY hesfeternined mpproRniatrlyesrronding ta theppropartiesyes @ n
kneadi ng naterlals t btab&5q§E%C or extruding the resulted BMC into
certain s orand referable to control thickening speed by

el oot od ??ﬁmp?*non s PRUE Ll BERoR Rl s eé?ﬁavﬁa%%’”ﬁ%%&verage |

mol ecul ar 3 methyl hRethaBeR b :[._QQ gné:o (1% £5Qss! i nked
pol yrer poﬁf’er (C4) "having a wel (%Et avéﬁQ ecul r WEI 3‘8? ?‘ﬁg range
from17 1aRlyb@Es@fictéd. SrRPo Sidy BK &4l cPSd1FRKked?

The wei ght - aver age nol ecul ar wei ght here| n'referred to neans a val ue cal cu-

lated i n eemwecodsgidhked poiyreerac dhedieight-avardgeGnolch e weiyhts peaioki cal |y

means a val ue neasured according to conditions adopted in the follow ng
exanpl es. particularly restricted.

As the constituent component (monomers used for polymerization) of
the polymer powder (C), the above-described acrylic monomers listed for
thepolymerpowder (C) and the like can be used.

The method for producmg the polymer powder (D) is not particularly
restricted, and known polymerization methods may be used. Among them, a
method in which a polymer powder in the form of a bead is obtained by a
suspens:.on polymerlzatlon method is preferable since this method can pro-
duce a polymer powder efficiently having a specific surface area in the
range from 0.01 m?/g to 1 m?/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 molding such a compound.

The content of the inorganic filler-containing resin particle (E)
is not particularly restricted, and preferably in the range from 1 to 50%

by weight based on 100% by weight of the acrylic SMC or BMC. When this
content is 1% by weight or more, 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 acrylic SMC or BMC is

| excellent. The lower limit of this content is more preferably 5% by



These pol yner powders (C3) to (C5) have different solubilities into the
acrylic nononer (A) depending on difference in weight-average nol ecu- |ar
wei ght s and presence or absence of crosslinked structure. Therefore,

t hi ckeni ng speed can be controlled at will by using these conponents to-
get her. \When the non-crosslinked pol ymer powder (C3) having a weight-
average nol ecul ar weight in the range fran 100,000 to 2,500, 000is used, it
tends to be dissolved quickly into the conponent (A). The lower limt of

t he wei gh -%/l&r n| I nshggy_; ' r : 300 r e,
parti cul ahey pre %5(%@0@%&%{ or lr#o?e. |§g%gg§r&{)#§hl t%%?go ) i'fsigrmre

pr ef er abl yypger Qemld) Qs Ofioree prafcRably @0k Ay Yelgit! of altsy, Zard0far@@8urirlyess.
The non-crosslinked pol ymer powder (C4) "having a wei gﬁt-average no- | ecul ar
wei ght i n pirbfertabiig 30Rr oymw@igit) off0Dedsa 5, 000, 000 tends to be dis- solved in
t he conponent (A) in lower tine than the non-crosslinked poly- ner powder
(C3). The | owefhé¢ ingsin gonstiduhéng theaimorggnionfiidben-aontednighg resimpaeti-
preferably 3,000,000 or nore, The upper limt is nore preferably 4, 000,000
or |ess. The (Blomay ibrcawy ﬁeﬁwmwﬁ@erw @8) note dassqlyed cinypetlil REhrn t he

SPTR ah af e REE vB ERR, (
C3 . 1 . - . . 1
poners, (G3bob ik el AR SrphR ol b Sasfl VoS

The crosslinked acrylic resin is preferable since it has high affinity

with an acrylic resin can provide a molded article having beautiful ap-
pearance. This crosslinked acrylic resin may contain a non-crosslinked
acrylic polymer. |

The inorganic filler constituting the inorganic filler-containing
resin particle (E) is preferably used in an amount in the range from 20

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

containing resin particle (E). When this amount used is 20% by weight or
more, there is a tendency that the texture and hot water resistance of a
molded article are excellent, and when it is 80% by weight or less, there
is a tendency that a molded article having high strength is can be ob-
tained.

2s the inorganic filler comstituting the inorganic filler-
containing resin particle (E), that can be appropriately used in organic
fillers such as alumimm hydroxide, silica, amorphous silica, calcium
carbonate, barium sulfate, titanium oxide, calcium phosphate, talc, clay,
grass powder and the like depending on the occasions. In particular,
when a granite-like artificial marble is produced, alumimm hydroxide,
silica, amorphous silica and glass powder are preferable as the inorganic

filler..

The method for producing the inorganic filler-containing resin par-
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ties of a kneading apparatus or an extrudi ng apparatus used in producing an
acrylic SMC or BMC, and the |ike. Anobng them conbination of the non-
crosslinked pol yner powder (C3) with the non-crosslinked pol ymer powder
(C4), or conbination of the non-crosslinked polymer powder (C3) with the
crosslinked pol yner powder (C5) is preferable. The conpounding ratio

bet ween the pol ymer powders (C3) to (C5) is not particularly restricted,
and when two of .them are used together, they are used in a ratio preferably

in th f 5/95. t 5/ ' f

from 10/ 8885 S IBT1ER PRY Ry YR CE T GPOL BT o R aEISe r ¢ he
ti i fs t t
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Is al so preferable td control thlckenlng speed by conpoundi ng the pol yner
powder ( Dcastindg fethspeand fihe 3ikd dsaraund, and idlassifiige byr@mievdl Fherr]/ g
to 1 merr]/g together with the polynmer powder (C). The polymer powder (D)
tends to remguple, banghodtimwhich beryllissattidicial tdrble cisy graundoansirglag-A)

t han t he poI rrer powder (C) since the powder (D) has an ex- trenely | ow
speci fi c swiffieddsapeeferahle.pol yner povvder (O to be used together with the

pol yrer powder (D). i s not part | cuI a restricted, apnd may advan eously
be sel ected apg¥o qnéa{:ﬁ.@gp‘qnggrga,rggc & %ﬁ?&rg&:‘é‘ Jused
In produc-_in cr I|c nd the |.ike. .Especjally a the
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. To the acrylic SMC 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,
dicumyl peroxide, 1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane, azo-
bisisobutyronitrile and the like, curing agents such as azo compounds and
the like, reinforcing 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 acrylic SMC or BMC of the present invention can be produced by
kneading a mixture of the above-described component (A), component (B)
and camponent (C), or a mixture prepared by optionally adding the compo-
nent (D), component (E) and other components to the components (A), (B)
and (C). The kneading procedure of these components 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 monamer or acrylic monomer mixture

may be used as it is or may be used as an acrylic syrup, as described



bly in the range from5/95 to 95/5 (by weight), nore preferably in the 19
range from 10/90 to 90/10 (by weight). This conpounding ratio may advan-
t ageously be determ ned appropriately according to the properties of an
apparatus used, and the |like. The bulk density, oil absorption of |inseed
oil and degree of swel- ling by nethyl nethacrylate of the polyner powder
(D) are not particu- larly restricted. The polyner powder (D) may be a
crosslinked polyner or a non- crosslinked polyner The melght aver age

nmol ecul ar i i cul SEI] C t [
conponent % r%’lw%v%g'eag$8& %%Ia% rl zﬁlf) ony era%c%gl rréﬂ@p%é%(a&), t he

above- desggi he bié 41086 pRoddsd dum%)%?‘nﬂﬁ Patl \WBBY1 ROMAIRK &4n pand the

| i ke can be us ol yner™ powder "(D) is not
parti cul ar&ﬁt{e%.tri cted, and known polyrrerl zation nmethods may be used.
Anmong_then, a method in which a polymer powder in the formof a bead is

obt ai ned by a Sheperading psippratireais antnpadtdduiarly eéstnrdotesl, samt prefy s

nmet hod can pro- duce a polynmer powder efficiently having a speC|f|c surface

area in tleabhnde theomafye)fra®2§ tw 70 ‘Gr2 fihen (e kneadinggiemperature is 20
filler-containing resin particle, and there can be ob- tained a

grani t e- | i Reorapene,i there Hmebtendeagy ridat] the thickenipatsperd afnan aegEli%ent

desi gn by | di ng such a co e content_of the.in _
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pref er abl pr:Ioeeci he rangle Scneoarg.]}lgt Qe /ao.ture is 70°C or less, there is a ten-

dency that the storage stability of an acrylic SMC or BMC becomes excel-

lent, and in producing granite-like acrylic SMC or BMC by compounding the
inorganic filler-containing resin particle (E), there is a tendency that
clearness of grain pattern becames excellent. The lower limit of the
kneading temperature is more preferably 25°C or more, and particularly
preferably 30C or more. The upper lmt is more 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 mthm 20 minutes, there is
a tendency that the storage stability of an acrylic SMC or BMC is excel-
lent, and in producing granite-like acrylic SMC or BNEI by compounding the
inorganic filler-containing resin particle (E), there is a tendency that
clearness of grain pattern becomes excellent. The upper limit of the
kneading time is more preferably within 15 minutes, particularly prefera-
bly within 10 minutes. The lower limit thereof is not particularly re-
stricted, and preferébly 10 seconds or more, more preferably 30 seconds
or more, |

The acrylic SMC or BMC of the present invention exhibits excellent
handling property even directly after kneading since the canpoﬁnd is thus
thickened in a short period of timer to level wherein no stickiness is



by wei ght based on 100% by wei ght of the acrylic SMC or BMC. Wen 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 kneadi ng property in producing the acrylic SMC or BMC i s
excellent. The lower limt of this content is nore preferably 5% by 20

wei ght or nore, and particularly preferably 10% by wei ght or nore. The
upper limt is nore preferably 40% by weight or less, and particularly

pr ef er abl Yo bad Weihiithe®) thes BSMCTEE B Sy BOBbidctbiRg Edtfpresdiagani ¢
filler-containing resin parti- cle (E) may be any resin providing it is not
di ssol vedmbIdingt &y litnis keithouty kging, and meydaspbasjeched ¢of agingl hafere com-
crosslinked acrylic resins, crosslinked polyester resins, crosslinked
styrene r pressioamblding liifknecepserys ossl i nked acrylic resin is preferable
since it has high affinity with an acrylic resin can provide a_nol ded

articl e havi ngInddet pragent pinveaticmcshenrknepding ds| condugtescaly|a kneading my
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when it i%%q\qbgggspr | ess, there is a tendency that a nolded article
havi ng high strengih is can be ob-

Furthermore, when a granite-like artificial marble having grain

pattern is obtained by compounding the inorganic filler-containing resin
-particle (E) into an acrylic SMC or BMC 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 monocmer (A) is suppressed and the grain pattern of the resulted
artificial marble becomes clear and the appearance thereof becomes excel-
lent. |

In the present invention, a dough;lﬂce material thickened by knead-
ing the above-described constituent components may be used as it is, or
_the above-described constituent components 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 components may be
mixed uniformly and simultaneously thickened, and extruded into a desired
shape, to contimously produce an acrylic SMC or BMC.

In the present invention, it is preferable that two or more 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.



tained. As the inorganic filler constituting the inorganic filler-
containing resin particle (E), that can be appropriately used in organic
fillers such as al um num hydroxi de, silica, anorphous silica,. calcium
carbonate, bariumsulfate, titani um oxide, calcium phosphate, talc, clay,
grass powder and the |i ke depending on the occasions. In particular, when a
granite-like artificial marble is produced, alum num hydroxide, silica,

anor phous silica and gl ass powder are preferable as the inorganic fiIIer..

Uaro (B i s nat wksiihes o She ABlfesHoscrtieti BBt folhy Ehplodify ofc)

met hod inw@%&é& 20 RS bR dREE A Al laE al MUFEAS Heif Iéxer ob-
tai ned by polynerization and cur| ng acc |ng to a hot press net

casting mai{i@sl 3n€o tah8edireq Sisapdl, OltNds efalAestd ad éytaesgdayﬁer
exanpl e, a nethod in which acryllc artificial marble is ground and clas-

sified is dere{®r ablmasﬁstMemmegwlselédﬂeuefrcﬁpﬂmamnmequﬁlymm
(E), those having a particle size smaller than the thickness of a nol ded
articl e capoer (€3}, nanebmsls;d:dnd payec lpeowder 1(G4) endnarosspinkedcpalymenyvi ng
different colors and part. cl e si zes can be used together. To the acrylic
SMC or BMBOWHeT HEShr €%ct usaviem Pelymerhpowser o(¢)bbogathen vith alecPplfe%i des
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polymer powder (D) is not partlculariy-restrlcted, 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 there can be used, for exam-
ple, a kneader, mixed, roll, extruder, kneading extruder and the like.
In particular, when the constituent components are mixed uniformly 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 there 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 temperature control is enabled. Regarding temperature con-
trol, it is preferable that not only a screw but also a barrel are sub-
jected to temperature control. As the method for the temperature con-
trol, known methods may be used. The diameter, length, groove depth, ro-
tation, temperature and the like of a screw may be appropriately selected
depending on the amount treated and physical properties of a mixture re-
quired. Further, the screw may have one axis, two axes or three axes
without any limitation.



butyl peroxy octoate, t-butyl peroxy benzoate, t-anyl peroxy benzoate,

di cunyl peroxide, 1,1-bis(t-butyl peroxy)3,3,5-trinethylcycl ohexane, azo-

bi si sobutyronitrile and the like, curing agents such as azo conpounds and
the like, reinforcing materials such as carbon fiber and the |ike, vari-
ous additives such as coloring agents, internal releasing agents, |ow

shri nkage agents, polynerization inhibitors and the |ike, if necessary. The
acrylic SMC or BMC of the present invention can be produced. by kneadi ng a

m xture of the Thimy ondesempbe dicti dneating Apxtoutipg randt cqrBinugms sbapidgent
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the kneading tenperature is 70C or less, there is a ten-

For example, combinations of the acrylic monomer (A) with a curing

(o]

agent, internal releasing agent and the like are listed. When a liquid
portion prepared by mixing the components is used, it is preferable that
the components are previously weighed and mixed sufficiently before
thrown into the tank 1.

f‘or producing the tank 1, liquid feeding tube (a) 2, liquid feeding
purp 3 and liquid feeding tube (b) 4, it is preferable to select materi-
als which are not chemically corroded by the liquid components in contact
with the materials. The liquid feeding pump 3 may advantageously be a
pup having ability to feed liquid in constant amount 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 compo-
nents such as viscosity and the like.

On the other hand, powdery components among the constituent campo-
nents of an acrylic SMC or BMC are thrown into a vessel 5. As the pow-
dery components herein used, various combinations of the above-described
canponents are possible providing they can pass through a quantitative
feeder 6, and a piping 7. Moreover, depending on the number of the com-
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



dency that the storage stability of an acrylic SMC or BMC becones excel -
l-ent, and in producing granite-like acrylic SMC or BMC by conpoundi ng the
inorganic filler-containing resin particle (E), there is a tendency that

cl earness of grain pattern beconmes excellent. The lower [imt of the '
kneadi ng tenperature is nore preferably 25[err]C or nore, and particularly
preferably 30[err]C or nore. The upper limt is nore preferably 60[err] or
| ess, and particularly preferably 55[err]C or |ess. The kneading tinme is

not particylarly restricted, and preferahly w.thin 2 I nut es. Waen the
nead ng. ¢ Prairtod fPpicckbBfunerts B if datmdrerarlel odf B Somanaits: age
stability | %ﬁsg Mishd FOE Y PSE=Tale I plﬁﬂgﬂﬁi

granite-| i%téegcryi | ch'%;:‘?ﬁ% r '%E:ésby conpou%gler#gl thel (;d'?éd'gﬂi c fifto
filler-contd ReBgey 8Si N particle (E), there is a tendency that clearness of

grain pattern becones excellent. The upper limt of the kneading tine is
more pref er abl ywhr i gowd gt A pipated bl Miking ceiSdr@nt® | havihd MiFrde
mnutes. The lower limt thereof is not particularly re- stricted, and

pr ef er abl yert) partirigssimesnand: spemiféc mratitiedlis SRrowacirds aovessel es, The
acrylic SMC or BMC of the present invention exhibits excellent handling
property e¥®Prefeehle that: the naesali hdwsimeens tiow enslding dhiking isuchtas ekened
in a short g,eri,od timer to_level wherein no stickiness is 23

f
recogni zedS W#Pﬂé?ol,ad? fnd thaclike Sirceibengecis appesaibility efplessifing-

| di it i.s without .agi d be subj ect ed i ng. bef
g‘r’es's{‘gnaﬁga}% 'Hré the ¥ossa1’ 'Ty_ e Jossel™y i2%pratelably made of & mdterial © O

which is not chemically and physically influenced by the powdery compo-

b}

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 amount of the
quantitative feeder 6 to the feeding amount of the liquid feeding pump 3
is preferably as constant as possible. Therefore, it is preferable that
the amounts thrown in to the hopper 8 of the liquid components and pow-
dery components are controlled with constantly measuring the weights
thereof. As the controlling method, there are used for example, a method
in which weights of the tank 1 and the vessel 5 are measured, and other
known methods.

The piping 7 is a means for throwing the powdery components into
the hopper 8. The liquid components 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 placed on the leading end of the kneading
.and extruding machine 9, and controls the shape of the cross section of |



In the present invention, when kneading is conducted at a kneadi ng
tenperature and kneading tinme within the above-described ranges, there is a
tendency that the storage stability of the resulted acrylic SMC or BMC i s
excel l ent, since then heat history received by an acrylic SMC or BMC in
kneadi ng | owers. Furthernnore, when a granite-like artificial marble having
grain pattern is obtained by conpounding the inorganic filler-containing
resin particle (E) into an acrylic SMC or BMC in the present invention, i f

g_ﬂiagibc”)?ei C%Bﬁ%%égﬁﬁ%s%m@ﬁ%k A el 3RSl it RABHC e piecte” "
acryli o mokehf i Qe fiidiung a%ﬁae’éﬁﬂﬂﬁ‘%#"%%ﬁﬂ%i (i 2o e*dﬁgtsﬁﬁ &

artificial pganBlPacaquesrd hipBf BdifgaBRAGE Cardiy! erd d?.écmesl‘}ﬁé<39|
lent. In the present i'nvention, a dough | i ke material” thi ckened by knead-

ing the abshspedefaiirbed 180RRT iR Bt g RRAPRERIEhShyTBY clfeSELL amhd tutter OI the
above-descri bed constituent conponents may be kneaded to be thickened to

gi ve a doufd-duckenamns ars,afoh ekampdeheaa moiklduine g duitnio nat demited tohape for
use, or, further, the above-described constituent conponents nmay be m xed
uni f or m y guil loting Pﬁ%@é‘&@gylttmscmmnm%mm nto a desired shape
to continuously_produce an acrgllc SMC. or In the present nvent|on

i's preferable th 2w 8rS %%VWSEWH'@@@%@?@'R 150P% i m

accor di ng BPERE PBRLr o GO a2 o gy EFERRERtR BaH ke”' ”%%n eﬁ%%

above- des%é@%&@%@ﬁfeseﬁés width. P, Q and R may advantageously be controlled
"into desired dimensions respectively. This BMC shaped material may be

transferred into a mold directly after production, to be molded.

Since this BMC shaped material has a draping property, it is pref-
erable that after discharged from the die 10, the shaped material is
transferred by a conveyer 12 and the like, as shown in Fig. 1. When
longer time is required for transferring before molding, it is preferable
that the shape of the Eﬂfshapadxmﬂxuial 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 monaomers and the like contained in
the BMC shaped material. Further, when the BMC shape material is trans-
ferred, the material is preferably accommodated into a vessel and the
like for keeping the shape. _

Then, the method for producing acrylic artificial marble of the
present invention will be described below.

In the present invention, acrylic artificial marble can be obtained
by £illing the above-described acrylic SMC or BMC into a mold and curing
this with heating and compressing. Specific examples of this heat and
campression curing method include, but are not particularly limited to, a



In particular, when the above-descri bed constituent conponents are kneaded
t-o be thickened to give a dough-like material before being ex- truded into
a desired shape, it is preferable to use as the pol yner pow der (C) at

| east tow conponents selected fromthe non-crosslinked pol yner powder (C3),
non- cr ossl i nked pol yner powder (C4) and crosslinked pol yner powder (C5), or
to use the polynmer powder (C) together with the polynmer powder (D). The

conbi nati on of the pol yner powders (C3) to (C5) and the polymer powder (D)

I s not par,_ldrg' : | cEeq hsd.S r@Qk t : t he
non-crosslin ié% 6%?(ynﬁr?g§£ﬁp%%er (ggfab{:lndntﬁ%%&gsen 8(li’nvenglon,& r{cﬁe t hod
for kneadip@ne® st tneeMixeom ponents is not particularly restricted, and
there can be used, for exam ple, a kneader, m xed, roll, extruder,

kneadi ng extrudsr tihizdcads, thk deatingPtenipeesthat, isVaot pareiqdasly treent

conmponents are m xed uni forny and simultaneously thickened and extruded
into a desitirtétaijapmd prefar@bly 16 €he ety fidn 801 tcRRb0°CUSREen The Heaeasgng
extruder may advant ageously be one havi ng kneadi ng function and extrudi ng

mechani smtenpedituranis 82%hmt eere,henringf timctanide shvrténdd and tprodadidsdty
having a screw. It is preferable that this screw has a shape so acting as

to dg'glreast(:nﬁéatto g@@@aéﬁt cﬁ@dﬁle:lomm!?@mtm@ilﬁ@fp emdess, itheal so
possi bl e that _passin rou r_ins a.screw for fenperature
control i sapgﬁg‘g?%& ogé:bgr?ﬁsﬁgtﬁ%eﬁﬁegt%%@o%% (%‘Peb‘? teng'{lﬁrFT‘Ef erddl e that
hs the rerierrBiriel tBR JBrbiH EmBRenit is RS Brore iy b Sed. The
di aneter, : ?1%9 , = tion . ' a
screw may %fﬂg%‘% op &g:t%g y s%riejtgtée)ar%%' Thé‘ﬁﬁﬁ&r ﬁM@ﬁ%ﬁh&éﬁé&bﬁ;
140C or less, particularly preferably 130°C or less. Further, within this

temperature range, heating may be conducted with making temperature dif-
ference between an upper mold and a lower mold.

The compression pressure is not particularly restricted, and pref-
erably in the range from 1 to 20 MPa. When the compression pressure is 1
MPa or more, the filling property of an acrylic SMC or BMC into a mold
tends to become excellent, and when it is 20 MPa or less, there is a ten-
dency that excellent appearance of a molded article is obtained. The
lower limit of the compression pressure is more preferably 2 MPa or more,
and the upper limit is more preferably 15 MPa or less.

The molding time may advantageously be appropriately selected de-
pending on the thickness of a molded article.

The following examples further illustrate the present invention
specifically below. All parts and % in the examples are by weight.
<Physical property of polymer powder>

Average particle size: It was measured using laser scattering par-
ticle size distribution analyzer (IA-910, manufactured by HORIBA Ltd.)

Bulk density: It was measured according to JIS R 6126-1970.

Oil absorption: It was measured according to JIS K 5101-1991, and



dependi ng on the anmobunt treated and physical properties of a mxture re-
quired. Further, the screw may have one axis, two axes or three axes

wi thout any limtation. 25 Then, one exanpl e of the kneadi ng, extruding
and continuous shapi ng production nethod of the acrylic SMC or BMC of the
present invention will be described with referring to drawings. In an
apparatus shown in Fig. 1, liquid conponents anong the con- stituent
conponents of an acrylic SMC or BMC are thrown into a tank 1. As the liquid

conponent g .herein e rd o}
abg€e-desc%ﬁr%e co%i%o*%éfr? S p%ﬁt}gl ng trjh%*/) %a% p ??ﬁroug a IC]UI:(IZ]a? eedi ng
rube (a) 2nel &ty ¢ N$RSHATo DU WS FeBBENi% eh'&gﬂténﬁﬁﬁ(i'%ﬁ:kube (b) 4. For

exanpl e, conbinations of the acrylic” nmononer (A wt curing agent,

i nternal rel eagpaeifagadirfac abbe: | Itk kasmeabitddety &\iEBregeni sdsottpiimr i | on
prepared by m xing the conponents is used, it is preferable that the
conponent srehhed msing ausinface iayka deegied an-6201 (mbfufEctnted) bp IORIBA flitdo)wnn i nt o
the tank 1. For producing the tank 1, liquid feeding tube E % 2, liquid

f eedi ng punp 3We#ght amnaﬁefmlﬂg’rtmh(:b) Iy ig a valysy pted ip teEMECt

materi- als whjch are not chemcall corro ed y the |ICUId conponents in
cont act withPelstiRRne, fegozding, Lo &%?d‘qt%‘g p‘t?ﬁ‘ﬁa“@aﬁ g&d\‘?e ¥sly be
a punp havi to feed ui n. const unt ) by,
for exarrplaé‘yg Ft}éﬁ ‘I'Cé'& ﬁmﬁﬁt eq%rifﬁ’ Pi)n p?%?‘é?f@?‘égtcﬁn%ﬁ?h
punp 3 is&ﬁbﬁ&ta%&rég% ﬁ%l%‘é‘uf;r %}_f&{tqal properties of the |iquid conpo-

(1) In the case of a weight-average molecular weight of 100,000 or less:

Apparatus: High performance GPC apparatus HIC-8120, manufactured by
Tosoh Coxp.

Column: TSKgelG2000HXL and TSKgelG400OHXL are connected in series,
manufactured by Tosoh Corp.

Oven temperature: 40°C

Elution solution: Tetrahydrofuran

Sample concentration: 0.4 % by weight

Flow rate: 1 ml/minute

Flow amount: 0.1 ml

Detector: RI (differential refractometer)
(2) In the case of a weight-average molecular weight of iO0,000 to
1,000,000:

Apparatus: High performance GPC apparatus HLC-8020, manufactured by
Tosoh Corp. |

Column: Three of TSngl(':M—D(L are connected in series, manufactured
by Tosoh Corp.

Oven temperature: 38°C

Elution solution: Tetrahydrofuran

Sample concentration: 0.4 % by weight



nents such as viscosity and the like. On the other hand, powdery conponents
anong the constituent conpo- nents of an acrylic SMC or BMC are thrown into
a vessel 5. As the pow dery conponents herein used, various conbinations
of the above-described conponents are possible providing they can pass
t'hrough a quantitative feeder 6, and a piping 7. Mreover, depending on the
nunber of the com ponents, the conbination of another vessel 5 with the
quantitative feeder 6 and the piping 7 may further be added. \Wen a powdery

portion prepar egh£brate: DY i ﬁhﬂﬁﬁthe conponents is used, it is preferable
that the conponentsn%re previously wei ghed and m xed sufficiently before

bei ng thrown i ntwt Gouneseh 12 When a powdery portion prepared by m xing
conponents having differ- ent particle sizes and specific gravities is

thrown into a visteetor:, RIt(diSfeveattalapbfratbaletehp vessel 5 has neans for
enabling m xing such as a stirring blade and the like since there is a
possi bi | i t {3)ofincthes case ©f- a twedghti-average vedechlasr. wdiyht vafs 1000, 000 qr ef er abl y
made of a material which is not chenmically and physically influenced by the
powdery cof¥&* nents. The quantitative feeder 6 is such an apparatus as,

for exanpl e, cr fe and nma advant eousl be one haV|n such
powder transfer§q¥¥%blabgpgﬁﬁﬂrgﬂgaé -§ %F€§HPH9

anount of q 5ﬁgltat|ve feeder 6 to the feedlng anDunt of the liquid
f eedi ng punp ? preferably as constant as possible. Therefore, it is

preferable t hatColumn. Two of TSKgelGMHHR-H(30) are connected in series, manufac-
tured'by Tosoh Corp.

Oven temperature: 40°C

Elution solution: Tetrahydrofuran

Sample concentration: 0.4 % by weight

Flow rate: 1 ml/minute

Flow amount: 0.1 ml

Detector: RI (differential refractometer)

Since there is not polystyrene standard polymer having a weigh-
average molecular weight of over 20,000,000, when a sample having a
weigh-average molecular weight of 1,000,000 or more is used, a polysty-
rene calibration curve was extrapolated to the point of a weigh-average
molecular weight of 5,000,000,000.

Degree of swelling: A polymer powder was charged in a 100 ml meas-
uring cylinder, the cylinder was tapped weakly several times to compact
the powder to 5 ml, then, to this was charged methyl methacrylate cooled
to 10C or lower so that the total amount was 100 ml, and the mixture was
stirred quickly until the mixture became totally uniform, then, the meas-
uring cylinder was kept in a thermostat at 25°C for 1 hour, the volume of
the polymer powder layer after swelling was measured, and the degree of
swelling was represented by ratio to the volume (5 ml) of the polfmer
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t he amount's” thrown i'n to the-hopper- 8of theliquid conponents and pow
dery conponents are controlled with constantly neasuring the weights
thereof. As the controlling nethod, there are used for exanple, a nmethod in
whi ch weights of the tank 1 and the vessel 5 are neasured, and ot her known
met hods. The piping 7 is a neans for throw ng the powdery conponents into

t he hopper 8. The liquid conponents and powdery conponents fed into the
hopper 8 is then fed into a kneadi ng and extrudi ng machine 9. The |iquid

conponent s_angd _powder cpnpon ts fed are kneaded by the kneadi ng and ex-
t rudi ng nagﬂﬁﬁﬁ.gé iﬁi?g material is sinultaneously thickened in

the kneadi pg,a dleye a dough-like material. An
extruding die %g I's &Lfﬂc%% on [ﬂhﬂﬁ?cgggeng end of the kneadi ng and extruding
machine 9, and g %gg%&g &é@w&é‘fi{?ﬁeﬁedtﬂ?ﬁﬂ:me 6t I90°C $6r 360 hoxi:‘?se and

conti nuously extr ough-T1ke materi a ough-11ke materi al

t hi ckened taldhehdges divhiteneds o xblorlidiffermnbe n@ldgres dfoyakidwing)o ther®idE or
BMC having a specific shape by being extruded through the die 10. This
shaped natv&t%bm@r@qtbasm@nat@ pate bafote bhe dmpersin.11. The cutter 11 is
such mans as, for exanple, ‘a guillotine, but is not l[imted to a guillotine
provi di ng (&) Pxedygtdon O PRdvRe BARTE(R-1)2 i s a schematic view

showi ng one exa Ie of aBl\/Cformed into a.s t _shape. In th Jog. 2, P
represents |eng 10 AHRATR RIS, "ﬁ‘j‘ %ﬁf‘@g S5 Q

espoct | verst: a%%ﬁr%%‘é%‘féﬁﬁﬁgﬁ%%%f aﬁnﬁ&%ggéﬁ SRS B8 ves

charged 925 parts of distilled water and 2.25 parts of potassium persul-

fate as a polymerization initiator, and the resulting mixture was heated
at 80°C with stirring under nitrogen atmosphere. To this was added 250
parts of methyl methacrylate dropwise over 3 hours, then, kept for 2
hours intact for completing soap free emulsion polymerization, to obtain
an emalsion containing a polymer primary particle having an average par-
ticle size of 0.60 um.

The resulted emlsion was spray-dried using a L-8 type spray drier
manufactured by OHKAWARA KAKOHKI Co. Ltd. at inlet temperature/outlet
temperature = 150°C/90°C, to obtain a non-crosslinked polymer powder (P-1)
containing a secondary agglomerate particle having an average particle
size of 20 um and containing no surfactant.

The resulted non-crosslinked polymer powder (P-1) had a weight-
average molecular weight of 100,000, and was completely dissolved in
methyl methacrylate and had a degree of swelling of 20-fold or more. The
physical properties are shown in Table 1.

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

Soap free emulsion polymerization was conducted by the same method
as for the production example of the polymer powder (P-1) except that the
amount of potassium persulfate to be previously charged into the reaction
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transferred into a nold directly after production, to be nolded. Since this
BMC shaped material has a draping property, it is pref- erable that after

di scharged fromthe die 10, the shaped material is transferred by a
conveyer 12 and the like, as shown in Fig. 1. Wien longer tinme is required
for transferring before nolding, it is preferable that the shape of the BMC
shaped material is kept by covering the mate- rial with cover filns 13 and
14 from upper side and | ower side respec- tively, as shown in Fig. 1. It is

preferableth theec ve 13 and 14 have barrler roperty_agai nst
nononers ana iep%%'n {a‘?ﬁéta’ﬁh PY“?'E when
t he BMC sha | IS frans- Ihe |aI |s preferably
accommdat%%gﬁlrﬁrﬁ%%? Ve &8 ERE%T |?8r {ig? ggfp% If‘he shape. Then, the
met hod for prodpd Resated ! dem18idn Vs isplafiirbbe uginé fﬁepé&%eaﬁparaﬂ@hnen
wi |l be described below. In the present Jinvention, acrylic artificia

mar bl e cantle safé ajoneiltioys fad Eoﬂ@hétmlgh@w@od@aer(pbgp, ®6/obtatn Avho BWC
into a nold and curing this with heating and conpressi ng. Specific exanpl es
of this heerossddnksshpelkgergowder i (Rg2)redhiichl contdinsea suebndany agglomerate
particularly limted to, a 28 conpressi on nol ding method, injection

nol di ng nepaddcleaving vy avsrdge garbidledsiaedof R0 lunkend contaiing nasurfade
heating tepperature is not particularly re- stricted, and preferably in the
range fron%ﬁito 150[err] C. When the heating tenperature is 80[err]C or

nore, curing tl,ﬂﬁe can ll%edsrtlo%[_égons%g %n% Bélodu_ct | Vllt¥ (P-2) had a weight-

average molecular weight of 200,000, and was completely dissolved in '

methyl methacrylate and had a degree of swelling of 20-fold or more. The
physical properties are shown in Table 1.
(3) Production Example of polymer powder (P-3)

Into a reaction apparatus equipped with a cooling tube, thermome-
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 polymerization initiator, and the resulting mixture was heated
at 80°C with stirring under nitrogen atmosphere. 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 80°C and kept for 1 hour for completing soap
free emulsion polymerization, to cbtain an emulsion containing a polymer
primary particle having an average particle éize of 0.60 um.

The resulted emulsion was spray-dried using the same apparatus and
the same conditions as for the polymer powder (P-1), to cobtain a non-
crosslinked polymer powder (P-3) containing a secondary agglomerate par-

ticle having an average particle size of 20 um and containing no surfac-



tends to increase, and when the heating tenperature is 150[err]C or |ess,

t he appearance of the resulted nolded article tends to be excellent. The
l'ower Iimt of the heating tenperature is nore-preferably 100[err] C or

nore, particularly preferably 110[err]C or nore. The upper limt is nore
preferably 1400C or |less, particularly preferably 130[err]C or |ess.
Further, within this tenperature range, heating nay be conducted with
maki ng tenperature dif- ference between an upper nold and a | ower nold. The
conpressi o ressure is not particularly restricted, and pref- erably in.

t he range M1l to 20 MPa. Wien the conpression pressure is 1 MPa or nore,

the filling propgs f¥edted MoRHbbLinkMY Ry phids PP Had G deidt-becone

excel l ent, and en it 1s 20 MPa or less, " there is a ten- dency that

excel | ent ap@ge alecdbraxighted £00,000F and Wit abmisidteTNRlibsubred imit of
the conpression pressure is nore preferably 2 MPa or nore, and the upper
limt is mesthyhredthaatylatd anRmdoa degsee ofhswaldlidyg maf 20+koldegr more. The
advant ageously be appropriately sel ected de- pending on the thickness of a
nmol ded ar t Playsdcal ipropextiesiarg shesmplrefalpde dher il lustrate the present

i nvention specifically below Al _parts and %in the exanples are by

wei ght . <Ph¥k Praguction Exggpler of priyear BoweEr F-Aler age particle size: It was

measur ed using ser scattering par- ticle si,ze distribution al r
(TA 510, manuf a0 BABIEIBPRRTREE prafiesd TG €0l 1 5Bl Jheniee
accordi ng JLS: 126- 197 | ti.on. |t - ording to
IS K 51018 9%§ e ,%8:0&311% a;%a!ra@l@%& ﬂl@gogén Mﬁﬂ”tﬁge%%

charged 925 parts of distilled water, 5 parts of polyoxyethylenenonyl

phenyl ether (trade name “Emulgen 9307, manufactured by Kao Corp.) as a

surfactant and 1.5 parts of potassium persulfate as a polymerization ini-
tiator, and the resulting mixture was heated at 70°C with stirring under
nitrogen atmosphere. To this was added a mixture camposed of 500 parts
of methyl methacrylate and 10 parts of a non-reactive surfactant sodium
dialkylsulfosuccinate (trade name: “Pelex OT-P”, manufactured by Kao
Corp.) dropwise over 3 hours, then, kept for 1 hour, and further heated
to 80°C and kept for 1 hour for completing emilsion polymerization, to ob-
tain an emulsion containing a polymer primary particle having an average
particle size of 0.10 um.

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-4) containing a secondary agglcmerate par-
ticle having an average particle size of 20 um.

The resulted non-crosslinked polymer powder (P-4) had a weight-
average molecular weight of 400,000, and was completely dissolved in
rethyl methacrylate and had a degree of swelling of 20-fold or more. The
physical properties are shown in Table 1.

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



time directly before a putty-like lanp is steeply softened with the | ast
one drop of linseed oil was recognized as term nal point. Specific surface
area: It was nmeasured by a nitrogen adsorption nethod using a surface area
met er SA-6201 (manufactured by HORI BA Ltd.). Wight average nol ecul ar
vieight: It is a value calculated in terns of polystyrene according to a GPC
nmet hod, and was neasured according to any of the follow ng conditions (1)

t 3) d di t 1
[ e cage of SepReaRIiRrtatlor s A W08 R HHEE A Bl el D

Appar at uS prifigit 18RI behPE o8 GECoBTAREAREEG ) WooPBtubacs ¢ Josoh
Corp. Columm: TSKgel GO0O0OHXL and TSKge G4005§7><L§Lare connected in series,

manuf act unedcbivel sarfacCantp "RAWSE8Y qiiafifictinsd BP[NpbbE 2 NK 0 Ui N:
Tetrahydr of uran Sanple concentration: 0.4 % by wei ght Flow rate: _

m / mi nut e uySedwinsteadiiof § part$ diepelyoayethipletaion phetyhlethef asctlestues ) (2)
In the case of a weight-average nolecular weight of 100,000 to 1, 000, 000:
Appar at us: ﬁg‘ﬁ» jserke prericus bPchapgrsk dntes the @egoivon m&@ﬂac&wm Tosoh
Corp. Colu Thr ee of TSKgel GWHXL are connected in series, manufactured by

Tosoh Cor IS &AF PRYRSSHIR ﬁP%fat%Y%‘i Chenged 9 ¢h 135 RarFon andeld Batks OFA an
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 emilsion con-
taining a polymer primary particle having an average particle size of
0.20 um.

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 parf.icle size of 20 um and containing as a con-
stituent compornent a reactive surfactant.

The resulted non-crosslinked polymer powder (P-5) had a wéight—
average molecular weight of 1,800,000, and was completely dissolved in
methyl methacrylate and had a degree of swelling of 20-fold or more. 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 example of the polymer powder (P-5) except that the amount of
potassium persulfate to be previously charged into the reaction vessel
was 0.375 parts, 0.75 parts, 1.5 parts and 3 parts, to obtain emlsions
containing a polymer primary particle having an average particle size of
0.20 ym, 0.20 pm, 0.25 um and 0.30 um, respectively.

The resulted emulsions were spray-dried using the same apparatus



Sanmpl e concentration: 0.4 % by wei ght 30 Flow rate: 1 m/mnute Flow
ampunt: 0.1 m Detector: R (differential refractoneter) (3) In the case of
a wei ght -average nol ecul ar wei ght of 1,000,000 or nore: Apparatus: High

per formance GPC apparatus HLC- 8020, manufactured by Tosoh Corp. Columm: Two
of TSKgel GVHHR- H(30) are connected in series, manufac- tured by Tosoh Corp.
Oven tenperature: 40[err] C Elution solution: Tetrahydrofuran Sanpl e

concentration: 0.4 %by wejght Flowrate: 1 m/m nut | ow apount: 0. 1 ni
Det ect or: #4d Fﬁ?f%‘?&mpq“éf?%@ﬁrﬁ'ﬁeﬁlmmg'ﬁs' ﬁ%tc’%ﬂs yrene

standard pol t_.havi a_wei gh- a C . WEj r _
20,000, 000SFIRS s%‘?)%fr%rr%%g%‘& ) %%2?%@%%@‘3‘% G oo

1, 000, 000 or_,nore i.s,used. a_Rpo - 4.0r at i,an smi

ext r apol at ﬁ?op?ﬂté‘cb%?’%?h?ﬁ ag %A‘%e@éiscé%e ver%&%aérrlo_ e@%lzgr uﬁ‘el ght of g 88

5, 000, 000, 9QnsPRGiche RipsSNit! & NactiRObywREtaMer was charged in a 100 n

meas- uring cylinder, the cylinder was tapped weakly several tines to
conpact The resulted non-crosslinked polymer powders (P-6) to (P-9) had a
weight-average molecular weight of 900,000, 600,000, 400,000 and 200,000
respectively. The non-crosslinked polymer powders (P-6) to (P-9) were
completely dissolved in methyl methacrylate and had a degree of swelling
of 20-fold or more. The physical properties are shown m 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) except that the amount 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 com-
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 um.

The resulted emulsion was spray-dried using the same apparatus and
the same conditions as for the polymer powder (P-1), to cbtain a non-
crosslinked polymer powder (P-10) containing a secondary agglomerate par-
ticle having an average particle size of 20 um. and containing as a con-
stituent component a reactive surfactant.

The resulted non-crosslinked polymer powder (P-10) had a weight-
average molecular weight of 100,000, and was completely dissolved in
methyl methacrylate and had a degree of swelling of 20-fold or more. The
physical properties are shown in Table 1.

(8) Production Examples of polymer powders (P-11) to (P-14)
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the powder to 5 m, then, to this was charged nethyl nethacrylate cooled to
10[err]C or |lower so that the total ambunt was 100 ml, and the m xture was
stirred quickly until the m xture becane totally uniform then, the neas-
uring cylinder was kept in a thernostat at 250C for 1 hour, the volume of
t'he pol yner powder |ayer after swelling was neasured, and the degree of
swelling was represented by ratio to the volunme (5 n1) of the polyner 31

powder |ayer befangisyeb %jmﬁlzaﬁ!"'% Wit &Sr%dhggﬁr%] & for e st €6 R

nol ded plate was i mrersed I n hot water 0 hours, and col or

changes (Wpkbditson ekéiple off theRNgRer paricae (0i4)y ekésH BBt ShpaRR ol

conpared based on the plate before the imersion. (1) Production Exanple of
pol ymer powitem alRyld)ipheriyd etheead:itsummmpaa(rtahdé et PYFedew SSHA, aenhfag-

tube, thernonme- ter, stirrer, pi ng appar atus and nitrogen introducing
t ube was cf‘FH?—‘%ﬂaé’Yg@ Gt 3 o w&m@dm Srpanmts of 2®lyaxyerhylenspoagki um
persul - fat @E% rrerlzatlon initiator, and the resultlng m Xt ure was
heat ed at ?.Wﬁ%ﬁ%ﬁﬂ%ﬁ%ﬁ%@‘éﬁ%m@@ lyTehayged ipte

?E?e_‘z’ ﬁi&%ﬁ?iﬁ%&% S yREShe R, TPED dv%émep““ %ml%vi uﬂpfaﬁyl e RS o
oDt al 0 2n_ S0t SQLAEN e 0\ R RLLITEE s RAELLC 80 o & ﬁgage
L-8 type smﬁgocigﬁ&zgﬂaﬁf aoitcisest %ﬁm}%ﬁ%@é&m&m@eﬁ tét pH-E!

tenperature/o
0.25 parts, 0.1 part and 0.05 parts, to obtain emulsions containing a

polymer primary particle having an average particle size of 0.68 um, 0.10
pm, 0.16 um, 0.18 pm.

The resulted emulsions were spray-dried using the same apparatus
and the same conditions as for the polymer powder (P-1), to obtain non-
crosslinked polymer powders (P-11) to (P-14) containing a secondary ag-
glomerate particle having an average particle size of 30 um, 20 um, 20 u
m, 20 um respectively. |

The resulted non-crosslinked polymer powders (P-11) to (P-14) had a
weight-average molecular weight of 600,000, 1,400,000, 3,300,000 and
3,800,000 respectively. The non-crosslinked polymer powders (P-11) to

-~ (P-14) were completely dissolved in methyl nethacrylz—ite and had a degree
of swelling of 20-fold or more. 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 be
previously charged into the reaction vessel, the amount added of potas-
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tenperature = 150[err]C/90[err]C, to obtain a non-crosslinked polyner
powder (P-1) containing a secondary aggl onerate particle having an average
particle size of 20 [err]mand containing no surfactant. The resulted

non- crossl i nked pol yner powder (P-1) had a wei ght- average nol ecul ar wei ght
of 100, 000, and was conpletely dissolved in nmethyl nmethacrylate and had a
degree of swelling of 20-fold or nore. The physical properties are shown in
Table 1. (2) Production Exanpl e of polyner powder (P-2) Soap free enul sion
pol yner i zatuno sultasecwasdobarged byo 0h25 pares,mehd dtheamiftore tteebe ragided tdrop-
exanpl e of the polyner powder (P-1) except that the amobunt of potassium

per sul f at ¥isewae ghaagadotie |g mixargeermpased OfedIbdcpids ob methyle geEhaciys 1
part, to obtain an enul sion containing a polymer primary particle_having an

average péftache $PFEs Of bshupders Alyopk dpsthackylamueyd onPHES Shry- dri ed
(P Y, oabmt BB e S Bate et ot At SPORRIER LRI & BOLG e 5

d | t ticle havi [ [ f 20
ond cont SpROS BiES RrvrE Sratratl PR TR et i PR oot yrer ponder
(P-2) had a vengllesd¢es agm) STt rhl apriRidaba Usi 48 bHa08aneARgbatus @rR! et el y

di ssolved in nethyl nethacrylate and had a degree”of swelli'hg of 20-fold or
nor e.  The thé \2ing adonfi BipRk t AsS For ItheSpslyet pokadt PL1) ( @b dradn e nef- Exanpl e
of polymer powder (P-3)

crosslinked polymer powder (P-15) containing a secondary agglomerate par-

ticle having an average particle size of 18 um.

The resulted crosslinked polymer powder (P-15) had a degree of
swelling by methyl methacrylate of 20-fold or more. The physical proper-
ties are shown in Table 1. |
(10) Production Example of polymer powder (P-16)

Emulsion polymerization was conducted in the same manner as for the
production example of the polymér 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 be
previously charged into the reaction vessel, the amount added of potas-
sium sulfate was changed to 0.5 parts, and the mixture to be added drop-
wise was changed to a mixture composed of 480 parts of methyl methacry-
late, 20 parts of ethyl acrylate and 5 parts of sodium dialkylsulfosucci-
nate, to obtain an emulsion containing a polymer primary particle having
an average particle size of 0.20 um.

The resulted emlsion was spray-dried using the same apparatus as
for the pomen:pbwder (P-1) at conditions of inkﬂ:tamxuatunaﬂinﬂet
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 um.



Into a reaction apparatus equi pped with a cooling tube, thernmone-. ter,
stirrer, dropping apparatus and nitrogen introducing tube was charged 900
parts of distilled water and 0.6 parts of potassiumpersul- fate as a

pol ynmeri zation initiator, and the resulting m xture was heated at 80[err]C
Wi th stirring under nitrogen atnosphere. To this was added 20 parts of

nmet hyl nmet hacryl ate dropw se over 30 m nutes, kept for 30 mn- utes intact,
then, the m xture was cooled to 70[err]0 over 30 m nutes, then, to this was

added 80 parts h ahed ' ?d%k‘l@f r f ht—

conpl etion of the %ﬁ%ﬁ%ﬁ#ﬁhxturgﬂm&s kept at O-Fgrr}j&g ié\rﬁeg'gttfor 1
hour, thenaviffiecfloR@aldr Weight|&f 17D0, G00) WP Hisu1ved il &eslyC diimethyhg
soap free emul sion polynerization, to obtain an emnul sion containing a

pol ymer pr methacrydate,ched had iandegrecavk sagtl ingr of A0efsld eratore.6@heer r ] m
The resul ted emul sion was spray-dried using the sane apparatus and the sane
condi ti ons physiaal propepuiegnane ghawtiledin (Table 1.t o obtain a non- crosslinked

pol ymer powder (P-3) containing a secondary aggl onerate par- ticle having
an aver age (p&} tﬁW@Pﬁ@W@OFMME@&nﬁTH)ng no surfac- 33 tant .
The resul ted non-cyaosslinked polynmer powder (P-3 ad a wei ght-_ average
mol ecul ar wei ghp“’éimﬂﬁ , erg"f\fcm‘}‘/’%aﬁﬁ é@fi{jltg%o?%ﬂrﬂ‘eﬁe?%)fpra&‘e
nmet hacryl ate_and .had _a r of _swelling.,of ,20:fald or | ysi cal
properties Pﬁ@“@%ﬁ"?ﬁ’d‘%ﬁf?‘ﬂ?ﬁmﬁﬁ%ﬁ i(§ﬁ4 fﬁ%?te t@?‘{g’oéﬁsr |%:%owcler
(P-3) Into, ! 599" FRRALATESs SRR HhhibeR SR D Gre BSryceiRIE:

nenonyl phenyl ether to be charged into the reaction vessel, the amount

added of potassium sulfate was changed to 1.75 parts, and 7.5 parts of
polyoxyethylenenonyl phenyl ether (trade name: “Emulgen 9057, manufac-
tured by Kao Corp.) and 5 parts of sodium dialkylsulfosuccinate were used
as the non-reactive surfactant in the monomer to be added dropwise, to
obtain an emulsion containing a polymer primary particle having an aver-
age particle size of 0.60 um.

The resulted emlsion 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-17) containing a secondary agglomerate par-
ticle having an average particle size of 20 um.

The resulted non-crosslinked polymer powder (P-17) had a weight-
average molecular weight of 300,000, was dissolved completely in methyl
methacrylate, and had a degree of swelling of 20-fold or more. 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 9107 instead of 5 parts of “Emulgen 9307 as the polyoxyethyle-
nenonyl phenyl ether to be charged into the reaction vessel, the amount
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ter, stirrer, dropping apparatus and nitrogen introducing tube was charged
925 parts of distilled water, 5 parts of pol yoxyet hyl enenonyl phenyl ether
(trade nane "Enmul gen 930", nmanufactured by Kao Corp.) as a surfactant and
1.5 parts of potassiumpersulfate as a polymerization ini- tiator, and the
resulting mxture was heated at 7[err]C with stirring under n|trogen
atnosphere. To this was added a m xture conposed of 500 parts of nethyl

il Kyl SurbReh ek #%99{%'? skeobant FRAREY F dubssAE e BT o b )
dropwi se ﬁgé%ept frs§ v 8flan, dféépéofoﬁmﬂtuﬁlg%mpé& brdstepaitead e thetRyl

80[err]C an 1 hour conpl eting ernul sion polynerization, to ob-

tain an e 1865)t 80 Haltfs DIPStyrERE 4Hd BBpartsast Isﬁhﬂmhaﬂalﬂtglﬂﬂfam-age
particle size of 0.10 [err]m The resulted enul sion was spray-dried using

the sane ajipateyt tis chtdin lan ewisicwdntaioiag s pbbymerhprimakry mert jedbav+ P- 1) ,
to obtain a non- crosslinked polyner powder (P-4) containing a secondary

aggl oner atimgpan averagecparbiche sdee afe0a2(k ymarticl e size of 20 [err]m The
resul ted non-crosslinked polyner powder (P-4) had a wei ght - aver age

nol ecul ar wei gﬂ:beonesub@doevﬂsaﬁa Vﬁ&ssﬁ'@ypﬂ’é‘teél ysingsthe Fare iaRPREAHG | as
o opor { | o0 B RORYFF PHGRF AT L) (25 copiiges 1 g%s%p°r Sl S
the. pr odudEPBFFRSEER 89@57&@2%54 OhAtFog BBrose B B ER PP AP of
18) containing a secondary agglomerate particle having an average parti-
cle size of 30 um.

The resulted non-crosslinked polymer powder (P-18) had a weight-
average molecular weight of 200,000, was dissolved campletely in methyl
methacrylate, and had a degree of swelling of 20-fold or more. The
physical properties are shown in Table 1.

(13) Production Example of polymer powder (P-19)

Into a reaction apparatus equipped with a cooling tube, thermome-
ter, stirrer, dropping apparatus and nitrogen introducing tube was |
charged 750 parts of distilled water, 4 parts of sodium alkyldiphenyl
ether disulfonate and 2.25 pérts of potassium persulfate, and the result-
ing mixture was heated at 80°C with stirring under nitrogen atmosphere.
To this was added a mixture composed of 485 parts of methyl methacrylate,
15 parts of methyl acrylate and 5 parts of sodium dialkylsulfosuccinate
dropwise over 3 hours, then, kept for 2 hours for completing emulsion po-
lymerization, to obtain an emulsion containing a polymer primary particle
having an average particle size of 0.10 um.

The resulted emulsion was spray-dried using No. 62TF type spray

drier manufactured by APV ANHYDRO CO., LTD. at inlet temperature/outlet

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



reactive surfactant "RVA-568" (manufactured by N ppon Nyukazai K. K.) was
used instead of 5 parts of polyoxyethyl enenonyl phenyl ether as the sur-
factant to be previously charged into the reaction vessel, the anount added
of potassium sul fate was changed to 0.175 parts, and 10 parts of a reactive
surfactant "Antox-Ms-60" (rmanufactured by N ppon Nyukazai K K') was used

I nstead of 10 parts of sodium di al kyl sul fosuccinate as the sur- factant in
the m xture to be added dropwi se, to obtain an enul sion con- taining a

pol yner priSiresontpémingca esetandary 2gglanaang aphicliechavisigzan @vetag pheti m
The resulted emnul sion was spray-dried using the same apparatus and the sane
condi t i on¥lassizer of HO0py mer powder (P-1), to obtain a non- crosslinked

pol ymer powder ( P- tainin secondary a Iorrerat ar- tigle having

an average par#‘@ lgsgi B‘?n'fﬁgieaf'?Wngd’"@B o Wedghtt,ent

conponent I'nbf&ui % Abe l‘BIae %f&a?’g n%gGﬁ r sI nkggﬁ%gllxrrer
Wel

powder (P- da vvel verage- (m and was

ggn?l()le'aelor P gﬁ&fgﬁya ca lhstrqgffoer |es are %‘\%ﬁgf Tf%‘v;&sf%(]%)\{\eﬁéng °

Product i orphggﬁfag_l Bfopeit @ WAe shewdfrtabi&-6) to (P-9) Emul sion
pol yneri zat1 on was conducted in the sanme manner as for the productlon

exanpl e of(1ltheProdhytnion Pxawpbs of Fedlymexx pewdert (BL20)he anmount of potassi um

persul fate to be previously charged into the reaction vessel was 0.375
parts, 0.75 padnto alreaqtépnsapanmtasmtﬂppedwiﬁbaacmléxmlmmstmmﬂi ng a
pol ynmer pri mary particle having an average particle size of 20 [err]m

0.20 [err 5%/ CStiETRRy ﬂmpana apPaEAtuEr Wmuwr@m@nthmqrwbeem ted

emul st ons et & PBo8YTts & 8 201dd 5aSa s JRRAL U Sodim alkyldiphenyl
ether disulfonate and 0.25 parts of potassium persulfate, and the result—
ing mixture was heated at 70°C with stirring under nitrogen atmosphere.
To this was added a mixture composed of 149.85 parts of methyl methacry-
late, 0.15 parts of 1,3-butylene glycol dimethacrylate and 5 parts of so-
dium dialkylsulfosuccinate dropwise over 5 hours, then, 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 polymerization, to obtain an emulsion having a core shell
structure containing a polymer primary particle having an average parti-
cle size of 0.10 um.

The resulted emulsion was spray-dried using the same spray drier
and same conditions as for the polymer powder (P-1), to obtain a polymer
powder (P-20) containing a secondary agglomerate particle having an aver-
age particle size of 20 um and having core/shell structure in which the
core phase is camposed of a crosslinked polymer and the shell phase is
composed of a non-crosslinked polymer. The resulted polymer powder hav-
ing core-shell structure had a degree of swelling of 20-fold or more.

The physical properties are shown in Table 1.
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and the sane conditions as for the polynmer powder (P-1), to obtain non-
crosslinked pol yner powders (P-6) to (P-9) containing a secondary aggl om
erate particle having an average particle size of 20 [err]mand cont ai ni ng
as a constituent conponent a reactive surfactant. The resulted

non- cr ossl i nked pol yner powders (P-6) to (P-9) had a weight-average

nmol ecul ar wei ght of 900, 000, 600, 000, 400,000 and 200, 000 respectively. The
non- crossl i nked pol yner powders (P-6) to (P—9) were conpl etely dissolved in

met hyl net pleheeaid jg%g, g#g‘ve@‘ f 20-fold or nore. The
physi cal p?ﬁéertleg ar eEs \:ILVI%CIS?F] B 57) k%ro uction Exampl e of pol yner
powder (P-10) EffitoSi GRaBOloAEpatabis BaisheAOREIC Weliiaer as
for the production exanple of the polymer powder (P—%) %xcepf that the

amount of pat,assitterpelrspbingt SppRabes RhE\NidWSheh GherdReinditabd kst eacti on

vessel was 1.5 parts, and the m xture to be added dropwi se was a m xture -
com posedchErgsdB0Paparssodf distilledridtaerardal epark. Of pRUYSingl aitcohol

dodecyl mercaptane and 10 parts of a reactive surfactant "Antox-Ms-60"
(manuf act ufeRgres 9 prrenifinakiond BRI K degree ofbpelymenizatiohsilof0k dotmieri ng a
pol ymer pri rrarﬁcgptlcle haV| ng an average particle size of 0.30 [err]m

The resul t B¥% 3 this oms,a fHEONSRRE s&%ﬂﬁ@tﬂ?@ﬁﬁdt@e sane
ol yier _potieifis gtlgepa%g R‘%*egvome@s%smt Sorb Boferts, of gpolaieopuavi ng
component BREELES 3’&&539?3%%&&6 R BRR B %'z?%b@‘?ﬁ‘ﬁ%ﬁ&p%t o
powder (P-jditeliagh 8oVPOBYer 1 hour with stirring at 300 rpm under nitrogen at-
mosphere, and heated under same conditions for 2 hours. ‘i‘hen, the mix-

ture was heated up to 90°C and heated for 2 hours, then, cooled to roam
temperature 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 powder (P-21) having an avé
erage particle size of 350 um. The resulted non-crosslinked polymer pow-
der (P-21) had a weight-average molecular weight of 40,000 and a degree
of swelling by methyl 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 rpm, to obtain a non-crosslinked polymer powder (P-
22) having an average particle size of 30 um.

(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 mono-
mer solution to be charged was a monomer solution prepared by dissolving
2 parts of azobisisobutyronitrile into a mixture composed of 359.6 parts



aver age nol ecul ar wei ght of 100, 000, and was conpletely dissolved in nethyl
met hacryl ate and had a degree of swelling of 20-fold or nore. The physi cal
properties are shown in Table 1. (8) Production Exanples of pol yner powders
(P-11) to (P-14) 36 Emul si on pol yneri zati on was conducted in the sane
manner as for the production exanple of the polynmer powder (P-4) except
that 5 parts of so- dium al kyl di phenyl ether- disulfonate (trade nane:

"Pel ex SS-H', manufac- tured by Kao Corp.) was used instead of 5 parts of

pol yoxyet by n@REFD ek nig e, C10 Pars okggcshg?rh&ge P4td U U] AEHANbe [Rnbe

previously charged into"the reaction v nount of um

di al kyl sulemugtyct dincthidrglatet Bk the sterplfesotditonivae smsrﬁaﬂr&ﬁd' to 5
parts, and the anount of the polynerization initiator potassiumpersulfate

was changebtain & qasslinded pohpmerspodiet (FB28) dadity @h parage partoElei n
enul sions containing a polyner primary particle having an average particle
size of Osi® Pér3q mm.0.The ghysidal popbfitiesr atemshOwrl &n[ Babllerl. The resul ted

enul si ons e spray-dried u5| ng t he sane apparatus and the same conditions
as for thd%o?ﬁ&?: le. qf pol n@’rr 4rrosslinked pol yner powders
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0.5 parts of azobisisobutyronitrile into 400 parts of methyl methacry-

late, and the stirring rotation was 500 rpm, to obtain a non-crosslinked
polymer powder (P-24) having an average particle size of 30 um and a
weigh-average molecular weight of 1,200,000. The physical properties are
shown in Table 1.

(19) Production Example of polymer powder (P-25)

Suspension polymerization was conducted in the same manner as for
the production example of the polymer powder (P-21) except that the mono-
‘mer solution to be charged was a monomer sﬁlution preparéd by dissolving
1.2 parts n-dodecylmercaptane and 0,5 parts azobisisobutyronitrile into a
mixture composed of 384 parts of methyl methacrylate and 16 parts of
methyl acrylate, and the stirring rotation was 500 rpm, to obtain a non-
c;:osslinked polymer powder (P-25) having an average particle size of 30 u
m and a weigh-average molecular weight of 120,000. The physiéal proper-
ties are shown in Table 1.

(20) Production Example of polymer powder (P-26)

Suspension polymerization was conducted in the same manner as for
the production example of the polymer powder (P-21) except that the mono-
mer solution to be charged was a monamer solution prepared by dissolving
0.3 parts n-dodecylmercaptane and 2 parts azobisisobutyronitrile into a



(P-14) were conpletely dissolved in nethyl nethacrylate and had a degree of
swel ling of 20-fold or nore. The physical properties are shown in Ta- ble
1. (9) Production Exanple of polyner powder (P-15) Emul sion polynerization
was conducted in the same manner as for the production exanple of the

pol ymer powder (P-4) except that 5 parts of so- dium al kyl di phenyl et her

di sul fonate was used instead of 5 parts of pol yoxyet hyl enenonyl phenyl

et her as the non-reactive surfactant to be previously charged into the
react i on Msguee compesed il 340 partsl off meldwaswetdperylatienndd perta ofveldydhanged
to 0.25 parts, and_the m xture to be_added drop- w se was changed to a

mi xt ure cAFYSSRR) apf 4¥oparts of pethacrybic pcide @bl injkial beating wes of

1, 3-butyl ene gl ycol di r%thacr | ate and 5 parts. of so- dium
di al kyl su??fﬁgg?%luﬁaft%ﬁ’ o e A noRnfFEesst ekt 2PV BOSEY (R26)br i nar y

particle hawl ng an _average rticle si of 0.18 [err]m_ The resulied
il o1 on WRGRY o gvebie FRECRAE' ofee”of 0. ot (Wl Prereem BB | ons
as for thgeiRpt e 2sPe00s’ e piysich? Rbai-ficd AR shekR St asied) pol ymer
powder (P-1 contai ning a secondary agglonerate par- ticle having an
average pa2l)i pruetich BkampBe [oFr pdImer utg-ad)crossl i nked pol yner powder
(P-15) had a degree of swelling by nethyl nmethacrylate of 20-fold or nore.
The physi cal Buspensiohipedywerdzaticonwas) cobathhetedl i Hhe sanedmatriernasanpl e of
pol yner powder (P-16) Enul si ontgé)lyrreri zation was conducted in the sane
manner astiep: tion example of polymer powder (P-21) except that the mono-

mer solution to be charged was a monomer solution prepared by dissolving

0.6 parts n-dodecylmercaptane and 4 parts azobisisobutyronitrile into a

mixture camposed of 280 parts of methyl methacrylate and 120 parts of

styrene, and the initial heating was effected up to 75C, to obtain a

non-crosslinked pblymer powder (P-27) having an average particle size of

350 um and a weigh-average molecular weight of 200,000. The physical

properties are shown in Table 1. '

(22) Production Example of polymer powder (P-28)

Suspension polymerization was conducted in the same manner as for

the production example of the polymer powder (P-21) except that the mono-

mer solution to be charged was a monomer solution prepared by dissolving

1.2 parts n-dodecylmercaptane and 0.8 parts azobisisobutyronitrile into a

mixture camposed of 360 parts of methyl methacrylate and 40 parts of

methyl acrylate, and the initial heating was effected up to 75°C, to ob-

tain a non-crosslinked polymer powder (P-28) having an average particle

size of 350 um and a weigh-average molecular 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 polymer powder (P-21) was added to a

monomer mixture composed of 10 parts of methyl methacrylate and 9 pats of
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production exanpl e of the polynmer powder (P-4) except that 5 parts of so-
di um al kyl di phenyl ether disulfonate was used instead of 5 parts of

pol yoxyet hyl enenonyl phenyl ether as the non-reactive surf actant to be
previously charged into the reaction vessel, the anount added of potas-
siumsul fate was changed to 0.5 parts, and the m xture to be added drop-
W se was changed to a m xture conposed of 480 parts of nethyl nethacry-

| ate, 20 parts of ethyl acrylate and 5 parts of sodiun1dia|ky|su|fosucci

aver nge parteRrEieCRspt SRabOeR il i P Fifeile I YoBAL b6\ B8V 00, 20

usi ng t heafd R i ARRPEGE WShéifrsl €6 diBSoRR! mmm&gﬂﬁﬁe&}my@omons of
inlet tenperature/outlet tenperature = 150[err]C/60[errJC, to obtain a

non- cr oss{p+kgdeqglytaly, peyvdbtainPa sfupC@{lgi ni ng a secondary aggl onerate

particle having an average parti- cle size of 20 [err]m 38 The resul ted

non- cr 0ssK 24k @doguwition expaecof (s§rap)(Ar2)] a wei ght- average nol ecul ar
wei ght of 700, 000 was di ssol ved conp etel in methyl methacrylate, and had

a deg[jlee of swhl @ﬁ?@-ﬂ%ﬂl‘d’r@?slfm F PPABSH PIFde] %‘rzébéfaﬁl %‘@e&r shovvn
T 1. 11) P Ex
o yﬁfriez?t*f%ﬁ“%ﬁh et bR BT 5, g b0l h B etptan - 3% 2 1 2R
P_
Chetoad oPtsesRPRtyio iy%ﬂ?@genﬁwl %ﬁvc%‘ff@‘b AioyE o et Ot e%R oyl

ether to Bfq HAFAS tbAOnLIE £63kEOTVe BRS Fon-ddd8s BHApolymer powder
(P-21) completely, to obtain a syrup (A-2).

(25) Production example of syrup (A-3)

A syrup (A-3) was obtained in the same manner as for the production
example of the syrup (A-1) except that the amount of the non-crosslinked
polymer powder (P-21) was 7 parts, the amount of methyl methacrylate was
8 parts and the amount 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 mamner 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 amount 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-
1) 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 amount of 1,3-butylene glycol dimethacrylate 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 name: KD-1, manufactured by Kayaku Akuzo K.K.), 0.15

parts of zinc stearate as an internal releasing agent, 60 parts of alumi-



added of potassiumsul fate was changed to 1.75 parts, and 7.5 parts of

pol yoxyet hyl enenonyl phenyl ether (trade nane: "Enul gen 905", manufac-
tured by Kao Corp.) and 5 parts of sodi um di al kyl sul fosucci nate were used
as the non-reactive surfactant in the nonomer to be added dropw se, to
obtain an emul sion containing a polyner primary particle having an aver-
age particle size of 0.60 [err]m The resulted emul si on was spray-dried

(> Q?dtthﬁn?yﬁ‘&lﬁmﬁgﬁi 2&”%9%‘3%&?3@ f6 ¥ th%&%ﬁ%%%%y“?ﬁ%?#ﬁ%pmer
ferrim TRetre %ge%@éﬁf)%%é@. N e e e m.&ﬂt-
et hacryl BHEH SRS Bigheme dR Y et rol ﬁ%‘?ﬁ%@%’@f@%ﬁ s cal

pr operti eaear@-impwanarth‘émuée v ZincRAas ¥ok | M maER! By of igdduieto powder

(P-18) Emul sion polynerlzatlon was conducted in the sanme manner as for the

product i osbEaiaiTahcacyiyl ideMpo| Tieey, flawdadryl B AMCexe Fillditin 12 mbldafors of
"Enmul gen 910" instead of 5 parts of "Enulgen 930" as the pol yoxyethyl e-

nenonyl pHaaly|pletdaemolding of Z08r mye dguateo and eras eavedonithebsadlingtdngt gomtint 39
added of potassiumsulfate was changed to 3 parts, and the m xture to be
added dr om%%imaﬁorcﬂarrg'@dtea)uaden zpw&iwmﬁs@doéﬂ tegperature of 1381Chy|

Cinate, "t B3I FPREGeREII0 A chn R ke, BF PR TR SEEHRTRL hav.

marble having a thickness of 10 mm. The resulted acrylic artificial mar-

ble was ground by a crusher to obtain a white or black inorganic filler-

.containing resin particle having an average particle size of 350 um. The
powdery properties thereof are shown in Table 2.



ing an average particle size of 0.20 [err]m The resulted-enul sion was
spray-dried using the sane apparatus as for the polynmer powder (P-1) at
conditions of inlet tenperature/outlet tenerature = 15[err]C/60[err]C, to
obtain a non-crosslinked pol ymer powder (P- 18) containing a secondary
aggl onerate particle having an average parti- cle size of 30 [err]m The

r esul non-crosslinked polyner powder (P-18) had a wei ght- average
nmol ecyl ar vvel ht- o%ég OOC,owbs i ssjol ved g¢onpf et ¢l in Tetryl
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19) contai'ni ng a secondary ‘aggl onerate particle having an average parti -
.cle size of 100.[err]m The resulted non-crosslinked polyner
~had a wei ght- aver age nol ecul ar wei ght of 100,000, and was conpletely

di ssol ved i n net hyl
The physi cal
powder

- nor e.
“of pol yner

(P-20)

powder (P-19)

nmet hacryl ate and had a degree of swelling of 20-fold or

properties are shown in Table 1. (14) Production Exanple

Into a reaction apparatus equi pped with a cooling

tube, thernonme- ter, stirrer, dropping apparatus and nitrogen introducing
tube was cha 02—t~ e um
al kyl di phenyl’ th'egv I su fo};ates,’a,gd 0]2p lparts ersul fate, and
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I ng core-shel

physi cal

t ube,

properties are shown in Table 1. 41
pol ymer powder (P-21)
t her none-

structure had a degree of swelling of 20-fold or nore.

ter, stirrer, dropping apparatus and nitrogen introduci

tube was charged 800 parts of distilled water and 1 part of polyvinyl

al cohol

pre- pare

(degree of saponification:

88% degree of polynerization: 1000)

a solution, then, to this was added a nonomer sol ution prepar

The
(15) Production Exanpl e of
Into a reaction apparatus equi pped with a cooling

ng

to
ed

by dissolving 2 parts of n-dodecyl nercaptane and 2 parts of azobi si sobuty-

ronitril e €2 400 part

|

t enper at uf

up to 80]
nospher e,
was heate

suspensi o
50[err] C,

erage par{i

pow der
degree of
are shown

s of methyl nethacrylate
our W th stiowde; Oinpxganignder nitrogen at-
der sane cHBer-cmsining sesip partigle  Then tlhe mi x-
kéBrapa hahié i died-dr o ahnoﬂr egredien,| apatid fo room
| tinlen$izé e sittgpgn: Ol yuaBiing7 gsindiare atdnd r e-
was filtered arfdimiashedg/mbhegriml/tooged K3yEoll) hdt ailzr/g)dryer at
ﬁﬁ Eﬂua:ron-cr055||nkeu Of YIET [powWder ( A- 21 mavi
g f [3503fg@rr]im o Ehe [resyl ted ngnycrdssl pnked
thgilﬁﬁgmﬁ,velght4avqrage mgl ecul ar| wei ght df 40,000fand a
Swet gy rethytettactyate—was——2—the—physteat— propert
in Table 1. (16) Production Exanple of polymer powder (P-22)

rr]C over 1 K
and heat ed urn
up to 90[err
e for conpl et

pol yrner

Suspensi on pol yneri zati on was conducted in the sane manner as for the
production exanpl e of the polynmer powder (P-21) except that the stir-

[Example 1]

A mixture of 7 parts of methyl methacrylate, 3 parts of isobonyl
methacrylate ;nq 1Q parts of neopentyl glycol dimethacrylate as an
acrylic monomer mixture (A), 0.5 parts of t-amyl peroxy benzoate (trade

name: KD-1, mamufactured by Kayaku Akuzo K.K.) as a curing agent, 0.15

-parts of zinc stearate as an internal releasing agent, 65 parts of alumi-

mum hydroxide (trade name: 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 pigment as coloring agents, and 15 parts of the polymer powder
(P-1) as a thickening agent were charged into a kneader, and kneaded for
10 minutes to obtain an acrylic BMC. The resulted acrylic BMC was thick-
ened to become a dough-like material even directly after the kneading,
had no stickiness and gave excellent handling property.

Then, 700 g of this aciylic BMC was filled in a mold for flat plate
molding of 200 mm square and was cured with heating and compressing for
10 minutes under conditions of a mold temperature of 130°C and a pressure
of 10 MPa, to cbtain dark green acrylic artificial marble having a thick-
ness of 10 mm. The surface of the resulted artificial marble had ex-

tremely high gloss, and was a mirror-like surface having no defect, and

and the mxture was heated

ture

sul ted

ng an av-

i es



ring rotation was 500 rpm to obtain a non-crosslinked pol ynmer powder (P-
22) having an average particle size of 30 [err]m (17) Production Exanple
of pol ymer powder (P-23) Suspension polynerization was conducted in the
same manner as for the production exanple of the polynmer powder (P-21)
except that the nono- ner solution to be charged was a nononer sol ution
prepared by dissolving 2 parts of azobisisobutyronitrile into a m xture
conposed of 359.6 parts 42 of nethyl nethacrylate, 40 parts of ethyl-
acryl at e AFRedrancgthereef vasextyreely gpfol di methacrylate, and the

?;[;g;ngagﬁagtlon was 5 0 rB tozéggghaps§gross:|n§§$ﬁppléneQ¥§oqu¢

propertieg_are Sho (38N %ﬁg! 0 r powder
(P-24) Suspen3|on po =) rlzafl%ﬁ?\mas g%ﬁﬁ&&ggé&%hgé anemﬁgﬁﬁégﬁés for

t he produq&kgﬂp Ie of the polynmer powder (P-21) except that the nono-
mer sol ution to be charged was a nononer sol uti.on prepared by dissol ving

0.5 parts of azabhsiyaes MY @& obthfheliNird tAd @aid nabnd aBPEdYY Examileat res-
| ate, and the stirring rotation was 500 rpm to obtain a non-crosslinked

pol ymer paepertha®- €9 poayimergpawdeay (B-2) ewgsandedcbe thiezehiakenlihg agerjtp and a

wei gh- average nol ecul ar wei ght of 1,200,000. The physical properties are

shown in ﬂd@i@mluﬁxa@#kabdmeﬁkuwlgxanpuﬁmaﬁzpoh%nsheﬁmWGQra@ﬁa2$¢ alu-
Suspensi on polyneri zati on_was conducted in the same nmanner as for the
pr oduct i orfi@ysnydeoride ard FBEYREe RAAR\QE rthercuring ageap (wers fhanged s o-

shown in Table 3. The resulted acrylic BMC was thickened to become a
dough-like material even directly after the kneading, had no stickiness
and gave excellent handling property.

Then, a dark green acrylic artificial marble was obtained in the
same manner as for Example 1 using this acrylic BMC. The evaluation re-
sults are shown in Table 3.

[Example 3]

An acrylic BMC was obtained in the same manner as for Example 1 ex-~
cept that 27 parts of the syrup (Al) was used as the acrylic monomer mix-
ture (3), lolparts of the polymer powder (P-3) was used as the thickening
agent, and the amount added of aluminum hydroxide was changed to 63
parts. The resulted acrylic BMC was thickened to become 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 BMC. The evaluation re-
sults are shown in Table 3.

[Example 4]

A mixture of 7 parts of methyl methacrylate, 4 parts of isobonyl

methacrylate and 13 parts of neopentyl glycol dimethacrylate as an



mer solution to be charged was a nononer sol ution prepared by dissolving
1.2 parts n-dodecyl nercaptane and 0,5 parts azobi sisobutyronitrile into a

m xture conposed of 384 parts of nethyl nmethacrylate and 16 parts of nethyl
acrylate, and the stirring rotation was 500 rpm to obtain a non-
crosslinked pol ymer powder (P-25) having an average particle size of 30 g m
and a wei gh-average nol ecul ar wei ght of 120, 000. The physical proper- ties
are shown in Table 1. (20) Production Exanpl e of polyner powder (P-26)

Suspensi OThcRy h&@ﬁ ndy s gaft% g@g MRL herbbatar e
production ex%rrpl e the po yﬁg powder qu-) cept hat tﬁiezerfat)érlg- mer
sol ution t GRRAGE D . 18 PRI WTORRIc Sbbdtialte Dbl Piditesndly rél aseny iagent), 3

parts n-dodecyl mercaptane and 2 parts azobisisobutyronitrile into a 43

m xture coifpparis of &dbipm hydadxidetdsy bn nimbbageariy| filder 1(B)pa2d paots etfhamh

acrylate and 48 parts of methacrylic acid, and the initial heating was
ef fect ed uinorgams] Eitlec-cordaghing mesimparticds SE) nddppols) tra phitkeinpP- 26)
havi ng an aver ge particle size of 350 [err]mand a wei gh-average nuol ecul ar

wei ght of 988dc eﬁ@"ﬁwgée%ﬂo%tﬁ&aﬁqlewsmoﬁﬁ Piarke lﬂorQaZ‘?L-F
E{)ﬁgﬂgi ;3% ﬁ)i nl;clzqggof ﬁol ﬁm&r gowd {?)hga‘ﬁgéﬂ us| ens g poh mer i zaglorz v

P-
ﬁgnorenrar(sofﬁt I on pr epar e% %SEQ%S% vﬁée% t|o aaé'@{q%ea%ega? néoand 4

parts azobyf&jsabuoy sdih! i & Fkﬁl%w%rfeﬁﬁw&%egyﬁ A WR3" {1t REndgPt DY

nmet hacryl ate and 120 parts o _
to became a dough-like material even directly after the kneading, had no

stickiness and gave excellent handling property.

Then, black granite-like acrylic artificial marble of 200 mm square
-and 10 mm thickness was obtained in the same manner as for Example 1 us-
ing this acrylic BMC. The surface of the resulted artificial marble had
extremely high gloss, was a mirror-like surface having no defect and had
clear grain pattern without unevenness, and appearance thereof was ex- |
Frenely good.

Further, color change of the molded article after. immersion in hot
water was fairly small, and excellent hot water resistance was shown.
{Examples 5 to 6]

Acrylic BMC was obtained in the same manner as for Example 4 except
that 27 parts of the syrup (Al) was used as the acrylic monomer mixture
(A) and other composition was changed as shown in Table 3. The resulted
acrylic BMC was thickened to became 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.

61



styrene, and the initial heating was effected up to 75[err]C, to obtain a
non-cr ossl i nked pol ynmer powder (P-27) having an average particle size of
350 [err]mand a wei gh-average nol ecul ar wei ght of 200, 000. The physi cal
properties are shown in Table 1. (22) Production Exanple of polyner powder
(P-28) Suspension polynerization was conducted in the same manner as for
the production exanple of the polynmer powder (P-21) 'except that the nono-
mer solution to be charged was a nononer sol ution prepared by dissolving
1.2 parts[exagplecy) mer capt ane and 0.8 parts azobi sisobutyronitrile into a
m xture conposed of 360 parts of nethyl nethacrylate and 40 parts of nethyl
acryl ate, and Ahecrylid B hest Obtpined ioftthecsame manrer &5[forrB:@mple Hex-t ai n
a non-crosslinked polynmer powder (P-28) having an average particle size of

350 [err] ﬁ?%&ha:]vmegmlaverbé@@d%l |(Ect) a@s\gée@ms she thic ,W%gﬁ@nbhy?h%al

i ' . (23).P i . A-1) 8
e of - PRELESH FrgLLT B s, BhiTER G IS L BeEe B eV e
i Xt 0 f 9 44
T bt ys BERRAT0 Sreet litd idadibha Halio BEIRRY BhE A0S clcBiicheohatl?

50[err]C agg$§?b?ﬁ= for 2 hours to dissolve the non-crosslinked polymer
powder (P-21 0 elely, to obtain a syrup (A-1). (24) Production exanple

of syrup (A-2)qiidn Paaiie gebert REryIOR- 8FQF5E 121 KRALDE  WHEESLRANES in( Bhe? Bameas

added to of neopentyl gl'ycol di'nethacrylate, and the m xture was heated up
to 50[ err pénner as for Example 1 using this acrylic BMC. The evaluation results

are shown in Table 3.
[Example 8]
~ An acrylic BMC was obtained in the same mamner as for Example 6 ex-
| cept that the polymer powder (P-4) was used as the thickening agent. The
- resulted acrylic BMC was thickened to became a dough-like material even
directly after the kneading, had no stickiness and gave excellent han-
dling property. |

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.

[Camparative Example lj

An acrylic BMC 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 BMC was not thickened directly after the
kneading and in the form of semi-liquid, and had stickiness and exhibited
extremely poor handling property. It was necessary to age this BMC at GQ
°C for 24 hours or more for keeping this acrylic BMC under non-sticky con-
dition.

Black granite-like acrylic artificial marble was obtained in the

same manner as for Example 1 using the acrylic BMC obtained by aging as



and stirred for 2 hours to dissolve the non-crosslinked pol yner powder
(P-21) conpletely, to obtain a syrup (A-2). (25) Production exanple of
syrup (A-3) A syrup (A-3) was obtained in the same manner as for the
production exanple of the syrup (A-1) except that the anpunt of the
non-crossl i nked pol yner powder (P-21) was 7 parts, the anmount of nethyl

net hacryl ate was 8 parts and the anmobunt of 1, 3-butylene glycol

di ret hacrylate was 7 parts. (26) Production exanple of syrup (A-4) A syrup
(A-4) was ddscerilbet]abovel, hand ehe suefasy ofstiedfolded aitidde (Mad a)pimhobptantihat

t he non-crosslinked polynmer powder (P-22) was used instead of the

non- cr oss| hask soeyenl gradn patweden, @Rd2Mis graint pattesnuves dfidefdnpemant ag-ycol

di ret hacrylate was 5 parts. (27) Production exanple of syrup (A-5) A syrup
(A-5) was PRaraner dherpof s girerarehyiqoons The evaluabipppresnlts arexshown ihat
10 parts of .the_non-crosslinked polynmer powder (P-22) was used instead of 8
parts of t PR3 crossl i nked pol ymer powder (P-21), and the anount of

1, 3-butyle lyco | hacrylate was 4 parts. (28) Production exanpl e of
I norgani c FEI Taﬂg?’le-scgn?éair{gﬁ ng resin particle To 30 parts of the syrup (A-1)

was added 0.5 pghl$; &mgiggy&%gﬁﬁ?f b [ naue;

manuf act ured by.égigﬁu uzo K K ,$8 ?§§%g&?ggﬁgggsﬁcﬁ§$ear .%’égagﬁpt

internal repfaghiibsERM of @PePRiry3 i@ mR! 4l chidfyed ad Wbl AnO¥aiR 41 T akle

name: Hgilite H310,, nmanufactuifed by Showa Denko K K.) as an inorganic
filler, O.fssudted aceyliz WAT Was ithAERGHRIAC LY HedBd aOBough-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 acrylic BMC. The evaluation results
are shown in Table 4.

[Examples 13 to 16]

Acrylic BMC was obtained in the same manner as for Example 4 except
that .composition of the acrylic BMC was changed as shown in Table 4. .The
resuluﬁiac:yLk:EMCVEs thickened to become a dough-like material even
directly after the kneading, had no stickiness and gave excellent han-
dling property.

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 4.

[Example 17]

An acrylic BMC was obtained in the same manner as for Example 4 ex-
cept that the composition of the acrylic BMC was changed as shown in Ta-
ble 4 (kneading temperature: 25°C). The resulted acrylic BMC was thick-
ened to become a dough-like material even directly after the kneading,

had no stickiness and gave excellent handling property. Further, even



bl ack i norganic pignent and 10 parts of the non-crosslinked pol yner pow
der (P-11), and the m xture was kneaded for 10 m nutes by a kneader to
obtain an acrylic SWC. Then, this acrylic BMC was filled in a nold for flat
pl ate nmol di ng of 200 nm square and was cured with heating and com pressing
for 10 m nutes under conditions of a nold tenperature of 130[err]C and a
pressure of 10 MPa, to obtain white or black acrylic artificial marble
having a thickness of 10 mm The resulted acrylic artificial mar- ble was

ground by gndi Ushefo03 abhihs) in aftiobphepe &Y a¥K, i itowgRmot durktieand esnt ai ni ng
resin particle having an average particle size of 350 [err]m The powdery
properti estidmelgogxced tergheterage Steblility waseshownl.err] [err] [err]

Tabl e 2 powdery propertioof i norganic filer-containin re5| n a rii %I e
aver age par- buThenjehlackogranike-Likepcxgliss artifieiq); parble was obt

the same manner as for Example 1 using this acrylic BMC. The evaluation
results are shown in Table 4.
[Example 18]

A mixture of 15 parts of methyl methacrylate and 13 parts of
neopentyl glycol dimethacrylate as an acrylic monomer mixture (A), 0.8
parts of 1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane (trade name:
Perhexa, mamufactured by NOF Corp.) as a curing agent, 0.15 parts of zinc
stearate as an internal releasing agent, 61 parts of altminmﬁ 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 were charged into a
kneader, and kneaded for 10 minutes to cobtain 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 ex;:ellent 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 mm and & thickness of 10 mu. The temperature of the extruded BMC was
50°C or less and extrusion was conducted without problem.

This sheet shaped acrylic BWC was aged at room temperature for 1
hour to complete thickening. The acrylic BMC after the thickening kept
the sheet shape before the aging intact.

When this sheet shaped acrylic BMC was left in atmosphere at 23C,
it was not cured even after 3 months or more and extremely excellent

storage stability was shown.

This sheet shaped acrylic BMC was cut and filled in an amount of



ticle size Sity sorption swelling surface area ([err]m (g/m)
(mM/10g) (-fold) (rr[err]g) i norganic filler- containing 350

0. 82 45 1. 0.5 resin particle [Exanple 1] A m xture of 7
parts of nethyl net hacryl ate, 3 parts of isobonyl methacrylate and 10 parts
of neopentyl glycol dinethacrylate as an acrylic nononer mxture (A), 0.5
parts of t-amyl peroxy benzoate (trade nanme: KD-1, nanufactured by Kayaku
Akuzo K. K.) as a curing agent, 0.15 parts of zinc stearate as an internal

rel easi ng e mtgdab {é 19&% of Wyg&,ﬂﬁd%t hedaipaamifibgl i te
y

H 310, manufacture as"an tnorganic filler (B), 0.36

parts of aufHbeerbs n@aﬁa«r&@aﬂemmm thifkngar wras abtailsdiénither game pan-

pi gment and 0.07 parts of a black inorganic pignent as coloring agents, and
15 parts ofert he yEyampilepbwite $iRfage af the meskldednayrtifén: lenbaded
into a kneader, and kneaded for 10 m nutes to obtain an acrylic BMC. The
resul ted aextyenelyBhDiwgiossi w6 adhisordlikesuriage daygmmq@emrm agven
directly after the kneadi ng, had no stickiness and_gave excellen andllng
property. mmeabe:geqffwamest%ew igeodvThea svaluatign syl pyes

pl ate nold g of 200 mm square and was cured with heating and conr pre55| ng
for 10 mn ®nder conditions of a nold tenperature of 130[err]C and a

pressure of_.10 to obtain dark green acrylic artificial marble having a
t hi ck- nesbbﬁppﬁgqﬁﬁl The surface of the resulted artificial narble had ex-

tremely high gl 255 xr@RAcHas parill of Methy K febhlchgtard anines Bartbect 3-and 49
butylene glycol dimethacrylate as an acrylic monomer mixture (A), 0.8
parts of 1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane as a curing
agent, 0.15 parts of zinc stearate as an _Lnternal releasing agent, 51
parts of aluminum hydroxide as an inorganic f:Lller (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 polymer 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
BMC. The resulted acrylic BMC was thickened to suitable viscosity to be-
come a dough-like material even directly after the kneading, had no
stickiness and provided excellent handling property.

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 and extrusion was conducted without problem.
This sheet shaped acrylic BMC was aged at room temperature for 1
hour to complete thickening. The acrylic BMC after the thickening for 1
hour kept the sheet shape before the aging intact.
When this sheet shaped acrylic BMC was left in atmosphere at 23%C,

it was not cured even after 3 months or more and extremely excellent



appearance 't hereof was extrenely good. Further, color change of the nol ded
article after imersion in hot water was fairly small, and excellent hot
wat er resi stance was shown. [Exanple 2] An acrylic BMC was obtained in the
same manner as for Exanple 1 ex- cept that the polymer powder (P-2) was
used as the thickening agent, and the anmount added of the acrylic nononer
m xture, the anmount added of al u- m num hydroxi de and anmpbunt added of the
curing agent were changed as shown in Table 3. The resulted acrylic BMC was
t hi ckened L%becog%@ dou h I|k material even directly after the kneadi ng,
had no st SERTIHESE 1ent handling property. Then, a dark green
acrylic artifi lg NEK aﬁsaﬁdghtlzaiarrple 1
using this acrgtIfg g%bp ev%g?r%ﬁ:%hgﬁlfgng%g%ghom in Table 3.

[ Exanpl e 3hoAy inesd ¥ iftaBifatin soldicE 2600 mn sdubte S @il dmplie axsificiaExanpl e 1
ex- cept that™ 27 parts of the syrup (Al) was used as the acrylic nononer

m X- turengfdle b 200 ina sqhat@mﬁolertlﬁo]méss @& 8ptaireduise the ssamganan-

t hi ckeni ng agent, and the anount added of al um_num hydroxi de was changed to
63 parts. nefeas doubxasglednyiThe RMbaoR Oft tie keswlded Artafimal Farbighad ke na-
terial even directly after the kneadin % had no sti cki ness afnd ave ex-

cel | ent hastrem)yphighegtass, Waena ey B iaee Paying pp;9eter rbl e was

obtained in the sane nmanner or Exa Ie 1 us thls cr I|c . The
eval uat i off1Par EEiLR PaLFIITy Wb&k‘?’“?"n“"%{ﬁwg%r appe%rance thetebs WaSBME'

tremely good. The evaluation results are shown in Table 5.

[Examples 20 to 22]

Acrylic BMC was obtained in the same manner as in Example 18 except
that the syrup (A2) was used as the acrylic monomer 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 compress-
ing, to obtain acrylic artificial marble. The evaluation results are
shown. in Table 5.

[Examples 23]

Acrylic BWC was obtained in the same manner as in Example 19 exceprt.
that the syrup (A3) was used as the acrylic monomer 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 compress-
ing, to obtain granite-like acrylic artificial marble. The evaluation
results are shown in Table 5.

[Example 24])

Acrylic 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: 25C). The resulted acrylic BMC
was thickened to become a dough-like BMC material directly after the

kneading, had no stickiness and gave excellent handling property.



[ Exanple 4] A mixture of 7 parts of nethyl nethacrylate, 4 parts of

I-sobonyl methacrylate and 13 parts of neopentyl glycol dinethacrylate as an
50 acrylic nononer m xture (A), 0.65 parts of t-anyl peroxy benzoate as
a curing agent, 0.15 parts of zinc stearate as an internal releasing agent,
46 parts of al um num 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-containifhgn; @hid aBaylicCh®) was Rkthiddihto eheéth ehape Vifethe amier ( P-
1) as a thickening agent were charged into a kneader, and kneaded for 10

M nutes t aaghéniag B ER&fpllel €8 BMhe Vistosbigbf ethenBMy lwas BdChigs, tshaokened to
beconme a dough-like nmaterial even directly after the kneadi ng, had no

sti cki nes sheat dvagasecuimitatidde ndndhals tismgeratane b ythel BM0, rdseatd 8§fGini t e- | i ke
acrylic artificial marble of 200 nmm square and 10 mmthi ckness was obtai ned
in the same mafihen thisfsheeExabaped acrylsic Py wanikeficiy atwosphiere@te 284 f ace

of the resulted artificgial .marble had extr I i.gh. gloss S .
mrror-lildd WaF AL iﬂbzn‘H”‘t‘}g'Féa@a M@&%%&Fﬁq?rﬁg?\t%ﬁ%t?hout
unevenness asd appear ance thereof was ex- trenely good. Further, color
change of ‘i"‘ﬁe ded article after imersion in hot water was fairly small,

o SxEel oo Rk HLEL SRS PFRIAE SO £ 30k St AY! 1 B

hour for completion of thickening, then, cut and filled in an amount of

| 700 g into a flat plate mold of 200 mm square, and acrylic artificial
marble of 200 mm square and 10 mm 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-13) was used alo_r;e_ as the thlckem.ng agént as
shown in Table 5 (kneadiﬁg temperature: 25C). 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 room temperature was required for thickening this BMC ex-
truded into sheet shape into condition of no stickinéss. 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 mold of 200 mm square, and acrylic artificial
marble of 200 mm square and 10 mm 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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that 27 parts of the syrup (Al) was used as the acrylic nonomer m xture (A)
and ot her conposition was changed as shown in Table 3. The resulted acrylic
BDC was thi ckened to beconme dough-like materials even directly after the
kneadi ng, had no stickiness and gave excell ent handling prop- erty. Then,

bl ack granite-like acrylic artificial marble was obtained in the sane
manner as for Exanple 1 using this acrylic BMC. The evaluation results are
shown in Table 3. 51 [ Exanpl e 7] An acrylic BMC was obt ai ned in the sane

manner as for ed as
t he thi ckeni ngﬁéégﬁf:e%e resurted acmBFl N)éﬂgt gﬁ#ggkened to cie?rre a
dough-11ik @Am%% rﬁ% fot etﬁ%} t ki ness and
gave excellent han- ?%gq}plrope ty?lquﬁiCépE dark green acr%ll?lgozrtlflm al '
nar bl e wascepial BAE val dRgSREe SERRCIn ABblers, Exaraptaid aceylig bhtiFieraaylic
BVMC. The eval uation results are shown in Table 3. [Exarrple 8] An acrylic
BMC was olagblwd THe étveluation mesults ae thewrbianmaldet6ex- cept that the

pol ymer powder (P-4) was used as the thickening agent. The resulted acrylic

BMC was t HExkmpled2Tb becone a dough-like material even directly after the

kneadi ng, had no stickiness and gave excellent han-_dling property..
Acrylic BMC was kneaded, formed into sheet shape, , molded in

the same manner as in Example 19 except that the composition of the
" acrylic BMC was changed as shown in Table 6, to cbtain granite-like
acrylic_ artificial marble. The evaluation results are shown in Table 6.
[Examples 28 to 29]

Acrylic BMC was kneaded, formed into sheet shape, then, molded in
the same 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 6.

[Examples 30} |

Acrylic BMCs was kneaded, formed into sheet shape, then, molded in
the same manner as in Example 19 except that the composition of the-
acrylic BMC was changed as shown in Table 6, to obtain granite-like
acrylic artificial marble. The evaluation results are shown in Table 6.
[Example 31]

Acrylic B was obtained in the same manner as in Example 18 except
that the polymer powder (P-15) was used alone as the thickening agent and
other composition was changed to a composition shown in Table 6 (kneading
temperature: 25C). The resulted acrylic BMC was $ticky 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



Then, black granite-like acrylic artificial marble was obtained in the sane
manner as for Exanple 1 using this acrylic BMC. The evaluation results are
shown in Table 3. [Conparative Exanple 1] An acrylic BMC was obtained in
the sane manner as for Exanple 4 ex- cept that the polynmer powder (P-21)
was used as the thickening agent. The resulted acrylic BMC was not

t hi ckened directly after the kneading and in the formof sem-liquid, and
had sticki ness and exhi bited extrenely poor handling property. It was '
necessary fo Bottd atBomatenfplratire] was’ dqud fed FoirStitickening tiols RMERixRg

this acrylic BMC under non-sticky con- dition. Black granite-like acrylic
artifici altroded liatoesheet tshape dnto donditsisneofrannstrickingssr Eriansheetl usi ng
the acrylic BMC obtained by aging as 52 descri bed above, and the surface
of the nolshepedhBE afdenaging fadhslightilyl chargednaieen hovwever pdepethe sheett hi s
grain pattern was indefinite and ap- pearance thereof was extrenely poor.
The eval u@¥B®- results are shown in Table 3. [ Exanples 9 to 12] Acrylic BMC

the QEFS‘LP?BN%%%“%%%Q%&@%”Z“ S=ef i, 29 Fve: S sl Biudad b R Be
neadi ng, Hadond SR SRRy Wl oE AR IR, S REhic Tt A

marble of 200 mm square and 10 mm thickness was obtained in the same man-

ner as in Example 1. The evaluation results are shown in Table 6.
[Example 32]

Acrylic BMC was kneaded, formed into sheet shape, then, molded in
the same manner as in Example 18 except that the camposition 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 BMC was kneaded, formed into she_et shape, then, ﬁolded in
the same 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 BMC was kneaded, formed into sheet shape, then, molded in
the same manner as in Example 18 except that the composition of the
ac:cylic- BMC was changed as shown in Table 7, to cbtain acrylic artificial
marble. The evaluation results are shown in Table 7.

[Examples 37]

Acrylic BMC was kneaded, formed into sheet shape, then, molded in
the same 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.
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"Then, dark green acrylic artificial marble was obtained in the sanme manner
as for Exanple 1 using this acrylic BMC. The evaluation results are shown
in Table 4. [Exanples 13 to 16] Acrylic BMC was obtained in the sane manner
as for Exanple 4 except that conposition of the acrylic BMC was changed as
shown in Table 4. The resulted acrylic BMC was thickened to becone a
dough-1ike material even directly after the kneadi ng, had no stickiness and
gave excellent han- dling property. Then, black granite-like acrylic
artificiaﬁxgﬁa%kg3 S obtained in the sane manner as for Exanple 1 using
this acryiTc he evaluation results are shomn'in Table 4. [Exanple 17]

An acrylic BMg. cept
that the corrp05| ongx&?h?%e ac(rjétj]ile‘ ane as S ovvn I'n ﬁiﬁ:o

(kneadi nGsHeeBTHaPE 1Uftﬁen?%b@cﬂéd @1 the) Barhe® Sdhidl a8 CHry IEkSmPINC) 8'Rfcdpt &isat ened

to become a dough-like material even directly after the kneading, had no
st i cki nestheaoanpgaiieiopxef ithe rdcriyd el [ BEMIOwa ehariged. as-whbderin Babde H3to when
| eft for 3 nonths in atnosphere at 23[err]C, it was not cured and ex-
tremy exdshiegrasite-dge ecuplic aytifdsiahombleihdhe dladuktignardsudts i ke
acrylic artificial marble was obtained in the same manner as for Exanple 1
usi ng t higreaghm &n@kkle fhe eval uation results are shown in Table 4.

[Camparative Examples 2 to 5]
Acrylic BMC was kneaded in the same manner as in Example 18 except

that the composition of the acrylic BMC was changed to a composition
shown in Table 7. The resulted acrylic BMC was not thickened suffi-
ciently directly after the kneading, and semi-liquid BMCs.

Then, this acrylic BMC 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 more at room temperature was required
for thickening the BM(‘: extruded into sheet shape into condition of no
stickiness. _

These sheet shaped acrylic B aged was filled in an amount of 700
g into a flat plate mold of 200 mm square, and acrylic artificial marble
of 200 mm square and 10 mm thickness was cbtained 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 iscbonyl methacrylate

and 10 parts of neopentyl glycol dimethacrylate as an acrylic monomer or
an acrylic monomer mixture (A), 0.8 parts of 1,1-bis(t-butyl per-

oxy)3,3,5-trimethylcyclohexane as a curing agent, 0.0l parts of 2,6-di-t-
1mty1—4-nethylpheﬁol (trade name: Sumilizer BHT, mamufactured by Sumitomo

Chemical Co., Ltd.) as a polymerization inhibitor, 0.15 parts of zinc



[ Exanpl e 18] A m xture of 15 parts of nethyl nethacrylate and 13 parts of
‘neopentyl glycol dinethacrylate as an acrylic nononer m xture (A), 0.8
parts of 1,1-bis(t-butyl peroxy)3,3,5-trinethylcyclohexane (trade nane:
Per hexa, manufactured by NOF Corp.) as a curing agent, 0.15 parts of zinc
Stearate as an internal releasing agent, 61 parts of alum num hydroxi de as
an inorganic filler (B), and 8 pats of the polynmer powder (P-11) and 3
parts of the polynmer powder (P-13) as curing agents were charged into a

Sl ted acPYrECRE o e kB ind Bt " .sc%s?tyy'“{%ﬁﬁ‘ﬁé‘xm Sough-

li ke mat esd aln eNGRyaflic Gl ier 3BY LraniinEl kaeAdiENhe %ﬂwgne@ c5p ascth gave
wa

excel l ent handling property. Then, thls acrylic S extruded by a

6-i nch si tigickente \agent wéreld:hangéd Ento d3kidhadat, and paesiedf fAOA0kgirintest 0 a
sheet having a width of 150 mm and a thickness of 10 nm The tenperature of
t he extr udith psimscasliagvateprof @5€ dndugi the Sjacketwas thenknesider o t hout
probl em This sheet shaped acrylic BMC was aged at roomtenperature for .1

hour to ceryia antamrykish FMg. mrampd@mwammﬁ@@kﬁreﬂem RECREDt t he

sheet shape_ before the aging int Vhen this sheef sh d acryli.c BMC was
left in a h Eﬁﬁg ﬁSFﬂbE?% %W%ﬂgaﬁggﬂxés S¥r -
nore and ¢ renel ellﬁntgstora e stability was shown. This sheet shaped
acrylic B unt of 54

This acrylic BMC was left in atmosphere of 23°C. It was not cured
even after 3 months or more, and extremely excellent storage stability
was shown. '

Acrylic artificial marble of 200 mm square and 10 mn thickness was
obtained in-the same manner as in Example 1 using this acrylic BMC. The
evaluation results are shown in Table 8.

[Examples 40 to 42]

Acrylic BMC was obtained in the same manner as in Example 39 except
that condltlons shown in Table 8 were used, and acryllc artificial marble
of 200 mm square and 10 mm thickness was obtained in the same manner as

- in Example 1. The evaluation results are shown in Table 8.
[Camparative 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 colum of curing
agents:ﬁ1the1x&ﬂe,‘Wknimmyl O0” represents t-butyl peroxy-2-ethyl hex-
anoate (trade name: Perbutyl O, manufactured by NOF Corp.).

This acrylic BMC was not thickened directly after the kneading and
in the form of semi-liquid, and had stickiness and exhibited extremely
poor handling property. It was necessary to further age this BMC at 60C
for 24 hours or more for thickening this acrylic BMC into a dough-like

material.
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700 g into a flat plate nmold of 200 mm square, and acrylic artificial
mar bl e of 200 mm square and 10 mmt hi ckness was obtained in the sane nan-
ner as in Exanple 1. The surface of the resulted artificial marble had
extrenely high gloss, was a mrror-1like surface having no defect, and ap-
pear ance thereof was extrenely good. The evaluation results are shown in
Table 5. [Exanple 19] A mxture of 7 parts of nmethyl nethacrylate and 13
parts of 1,3- butylene glycol dinmethacrylate as an acrylic nonomer m xture
(A), 0.8 parts gleilsiciabingriile S¢6b REL andP 10wk m%lgxé | ghexang as
a curing agent, 0.15 parts of zinc stearate as an Internal releasing agent,
51 parts olinAlndTkaumibiilO%s d% Blwdle! NYRSRRLE, b wild Bperfulid kas Ghoan
inorganic filler-containing resin particle (E) (10 parts of a white inor-
ganic fill &Cy eenbdithe tEryEs BMDJFLEE theddfind) P8 Wo1@dd arbicieknddar gai C
filler-containing resin particle), and 6 pats of the polyner powder (P- 11)
and 3 part yod¢ anhtheshyfase anshvappearances khersof iwasngoage e exalaaticn ged i nt o
a kneader, and kneaded for 10 m nutes to obtain an acrylic BMC. The

resul ted a8hy¥s ArBMEEOR SN FrkleeBed to suitable viscosity to be- come a
dough-1i ke terial _eyen directly after the kneading, had no stickiness and
provi ded e§§§31 1frﬁ%ﬁﬁ?¥ﬁ§'€#operty. Then, this acrylic BMC was extruded

i nto sheet shap . ' | 8.. The, | enat ur f

the extruded SNECTRLERCCHE PR 7 shE R TRer a0 BT o SHBrbL

probl em Tl %@ﬁg?- Rk Gl ip ed gt o r for 1

hour to co%%te t ?%Egnl ng.c’%g&gl(??gﬁég@ af ggrd{ehggjfﬁg%rﬁgg or 1

hour kept Tabént?eh&ﬁttréhe&ae?efﬁ%&%@&%ﬁ)&é%@%«%&mtﬁ%xﬁ@q&s&@ped
err|C, '

acrylic BMCwas left in atnospheré at 2
name: Perbutyl D, manufactured by NOF Corp.).

This acrylic BMC was not thickened directly after the kneading and
in the form of semi-liquid, and had stickiness and exhibited extremely
poor handling property. It was necessary to further age this BMC at 60°C
for 24 hours or more for thickening this acrylic BMC into a dough-like = .
material.

Artificial marble of 200 mm square and 10 mmn thickness was obtained
in the same manner aé in Examplé 1 (however, the mold temperature was 140
°C and the molding time was 20 minutes) using the acrylic BMC after the
aging. The molded article had a pinhole on the surface and appearance
thereof was poor. The evaluation results are shown in Table 8.
[Camparative Example 8]

Acrylic BMC was obtained in the same manner as in Example 39 except
that conditions ﬁxmm;hlmaﬂe 8 were used. In the column of curing
agents in the table, “Percumyl D” represents dicumyl peroxide (trade
name: Percumyl D, manufactured by NOF Corp.).

This acrylic BMC was not thickened directly after the kneading and
in the form of semi-liquid, and had stickiness and exhibited extremely

poor handling property. It was necessary to further age this BMC at 60°C



it was not cured even after 3 nonths or nore and extrenely excellent 55 =~

-storage stability was shown. This sheet shaped acrylic BMC was cut and
filled in an amount of 700 g into a flat plate nold of 200 nm square, and
acrylic artificial marble of 200 mm square and 10 mmt hi ckness was obt ai ned
in the same man- ner as in Exanple 1. The surface of the resulted
artificial marble had extrenely high gloss, was a-mrror-Ilike surface

havi ng no defect had clear grain pattern w thout unevenness, and appearance

thereof waprext hbifiTekYme@Ofor thkENBlgUekIsOBcHASH I #htd ahawyh-Nikeabl e 5.

[ Exanpl es 20 to 22] Acrylic BMC was obtained i'n the same nmanner as in
Exanpl e 1l@atxcit, that the syrup (A2) was used as the acrylic nononer

m xture (A) and the thickening agent was changed as shown in Table 5, and
the acryli c BMarbificéal madkle pfit200sme squaxieagnd 18ged thidleess omsedbiiined
heati ng and conpress- ing, to obtain acrylic artificial marble. The

eval uat i orinr thellseme amapnaih @anin Bxdgile el Fhoveerihesmdisl] tempeyhtwreBvEs vikad

obtained in the sane manner as in Exanple 19 except that the Séé;lp (A3) was
used as t he aner Y soldimgrtivenyog 3P arippges) nasingetheh perdirgih géber whs

hape,  ag@E R homS BT AoiRTRaap 5Ll e R, ot RSPERRS
gr ani t&-11¢62r80f Yab GoBE! ! The ' A1dIRIG] FesdlRE £XPLHR PR wabBLIds are shown in

[Example 43)

13 parts of methyl methacrylate and 15 parts of neopentyl glycol
_dimethacrylate as an acrylic monomer or an acrylic monomer mixture (A),
0.8 parts of 1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane as a cur-
ing agent, 0.01 parts of 2,6-di-t-butyl-4-methylphenol (trade name: Su-
milizer BHT, manufactured by Sumitomo Chemical Co., Ltd.) as a polymeri-
zation inhibitor, 0.15 parts of zinc stearate as an internal releas:Lng
agent, 52 parts of aluminum hydroxide as an inorganic filler (B), 5 paﬁs
of an inorganic filler-containing resin particle (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 polynei:
powder (P-11) as a thickening agent were charged into a kneader, and
kneaded for 10 minutes with passing cooling water of 25C through the
jacket of the kneader to obtain an acrylic BMC. The resulted acrylic BMC
was thickened to become a dough-like material even directly after the
kneading, had no stickiness and gave excellent handling property.

Granite-like acrylic artificial marble of 200 mm square and 10 mm
thickness was obtained in the same manner as in Example 1 using this
acrylic BMC. The evaluation results are shown in Table 8.

[Examples 44 to 47]

Acrylic BMC was obtained in the same manner as in Example 43 except



[ Exanpl e 24] Acrylic BMC was obtained in the sane manner as in Exanple 18
except that the polyner powder (P-11) was used al one as the thickening
‘agent as shown in Table 5 (kneading tenperature: 25[err]C). The resulted
acrylic BMC was thickened to beconme a dough-like BMC material directly
after the kneadi ng, had no stickiness and gave excellent handling property.
56 Then, this acrylic BMC was extruded into sheet shape in the sane
manner as that oadptiond Showh einy tasles 8 twerefudede HdCorat tbohikel girylibans heat
was accunul ated, and the tenperature of the BMC rose to 80[err]C. Wien this
sheet shapdficialyimirblemT 20% mnesquare andnbs pimethicknests fves rdbCainaed wastheot
cured in 2 nonths and extrenely excellent storage stability was shown. This
sheet shaféle Janper aSENCEREPleghd Tie evination arpsitkiseare shawh dor Takie

conpl etiog of thickening, then, cut and filled in an anount of 700 g.into a
flat platenold of 200 mm square, and acrylic artificial marble of 200 mMm

square an c&g i | S obtained in the same man- ner as in Exanple
1. The evi a Pgﬁ&‘?éegg%{&’éaa shown in Table 5. [Exanple 25] Acrylic BMC

was obt ai ned i S RBEL s | APl EralBef ﬂ,{%ﬁe r
ﬁcﬂ?ﬁc %’ng’%%e as thehtpﬁ:lﬁékem ng age)r(léfsef;?t}s1 sho 1418 &8

powder (P-13) was use _ n in Table 5
(kneadi ng thafTsinditicds stefa . in lPebYee 8 Utdredustdl, Y ithes By as Bt ivkisynot

sem -dough-1ike BMC directly after -the kneading. Then, this acrylic BMC

was extr udihdckered direetlys bfips ithe thheadidigeand in the form of semi-liquid, and
_héd stickiness and exhibited extremely poor handling property. It was
necessary to further age this BMC at 60°C for 24 hours or more for thick-
ening this acrylic BMC into a dough-like material.

Granite-like artificial marble of 200 mm square and 10 mm thickness -
was obtained in the same manner as in Exm@le 1 (however, the mold tem-
perature was 140°C and the molding time was 20 minutes) using this acrylic
BMC aged. The surface of the molded article had a pinhole and had uneverr
grain pattern, and the grain pattern was indefinite, and appearance
thereof was poor. The evaluation results are shown in Table 8.
[Comparative Example 10] '

Abrylic BMC was obtained in the same manner as in Comparative Exam-
ple 7 except that the kneading temperature was 60°C and the kneading time
was 30 minutes. When this acrylic BMC was left in atmosphere of 23C, it
was cured in 2 weeks, and the storage stability thereof was poor.

Artificial marble of 200 mm square and 10 mm thickness was obtained
in the same manner as in Example 1 (however, the mold temperature was. 140
C and the molding time was 20 minutes) using this acrylic BMC after the
aging. The evaluation results are shown in Table 8.

[Comparative Example 11]
Acrylic BMC was obtained in the same manner as in Comparative Exam-



manner as in Exanple 18. The tenperature of the extruded BMC was 50[err]C
or less, however, the extruded material was soft and had sticki ness. Aging
for 16 hours at roomtenperature 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 anmount of 700 ¢

into a fl I I f OIA 54 (:@é@ls )%an‘%{sy ' thd Gndhqad of
200 mMm saglééf)ga%ﬁcﬂo&rﬁ%n Fﬁ?%ﬁlness s*obt al ne |hbotéh%{cfs§frlréé man- e?ﬁ‘;es in
Exanpl e 1. ddi@oepahutas] Omndreehld ScyBcShWas Nefflirf abrosphéaiTpE 28] iv7
Acrylic BMC was kneaded, fornmed into sheet shape, then, nolded in the sane
manner as was exaegplim 2 8veekspEindt i stdrmge astiabsl ttiyobherieof hvasapeord.i ¢ BMC was
changed as shown in Table 6, to obtain acrylic artificial marble. The

eval uati on resubrifieialsmaxhic of 20| mn squarexand |l mythigkness wag\ebtaised
kneaded, forned into sheet shape, then, nolded in the sane manner as in
Exanpl e 19inxdepsanchmemnereas dmpBeamplenl dhowaver ading| neldei@psratuaveed48s
shown in Table 6, to ohtain granite-like acrylic artificial marble. The

eval uati on & 884 the @M&Wi“@ﬁ&%l@%@ﬁ)ﬂ%@ﬁ] Be agryldcoBfC aftsy thesve
was kneadegg.%féi{) [ﬁfﬁfg‘%‘ﬁﬁmt aﬁlﬁ?%anlt E&i{lﬁg%geﬂldﬂaw fSfE_menNner as in

Exanpl e 18 € conposi
containing resin particle as a material for grain pattern was dissolved,

and granite-like appearance was not obtained, and appearance there of was
poor. The other evaluation results are shown in Table 8.
[Example 48]

12 parts of methyl methacrylate and 10 parts of neopentyl glycol
dimethacrylate as an acrylic monomers or an acrylic monomer mixture (A)
was thrown into a SUS vessel, to this was added 0.8 parts of 1,1-bis(t-
butyl peroxy)3,3,5-trimethylcyclohexane as a curing agent, 0.01 parts 6f |
2,6-di-t-butyl-4-methylphenol as a polymerization 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 motor. This
was continuously transferred to a hopper appended to a kneading extruder
(KRC kneader mamufactured by Kurimoto Ltd., Screw diameter = 50 mm, 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, alumimm hydroxide as an inorganic filler (B)
was thrown into a SUS vessel appended to a screw feeder 1 manufactureci by
KUMA ENGINEERING CO., LTD., and was thrown continuously into the hopper
appended to the kneading extruder at a speed of 630 g/minute.

Further, the polymer powder (P-16) as a polymer powder (C) was
thrown into a SUS vessel appended to a screw feeder 2 manufactured by



acrylic BMC was changed as shown in Table 6, to obtain acrylic artificial
mar bl e. The evaluation results are shown in Table 6. [Exanples 30] Acrylic
BMCs was kneaded, forned into sheet shape, then, nolded in the same manner
as in Exanple 19 except that the ccnposition of the acrylic BMC was changed
as shown in Table 6, to obtain granite-like acrylic artificial marble. The
evaluation results are shown in Table 6. [Exanple 31] Acrylic BMC was

obt ai ned 'mmmmmmrmef] 189, | RnBEX@EIPHEoR @Rt Bitlousiptintd &hBOhoppRE pPowder
(P-15) was used al one as the thickening agent and ot her conposition was

changed t epperdedpias the dmeadimgnextrudablat & spkedadi 18D ammatat ure: 25[err] C).
The resulted acrylic BMC was sticky sem -dough-like BMC directly after the
kneadi ng. ThenThe emperatyre ofBybamel of thneadihg extrudése was oaprolledt te same
manner as in Exanple 18. The tenperature of the extruded EMC was 50[err]C

or |ess, Rdhevand theacayliq mennenter aatyliaswacher migturad(A),i itongesic Agi ng

ox- tr udediiR (8h el BT BRI (hLero BRI Gt S TR COTRQRoRLy;
hape. Tnreleshy 18] B JBs Rl BT, 1 BR R het i Sino o
oo S ifrketds chabiat ol kRO LGRS ol BGEN eBidl 1)
die at the leading end of the kneading extruder, to continucusly give an
acrylic BMC shaped material in the form of a sheet of 85 mm widfh and 25 |
mm thickness at a speed of 60 kg/h. The time during which the material
stayed in the kneading extruder was about 4 minutes. The témperature of
the extruded BMC was 60°C or less, and the extrusion into sheet shape was
possible without problem. The resulted sheet shape acrylic BMC was a BMC
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 mm square and 10 mm thick-
ness was obtained in the same manner as in Example 1 using the acrylic..
BMC. 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 composition of the acrylic BMC was
changed to a composition shown in Table 9, the acrylic monomer or acxylié
monomer 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 BMC in the form of a sheet of 85 mn width and 25 mm



ner as in Exanple 1. The.evaluation results are shown in Table 6. [Exanple
32] Acrylic BMC was kneaded, forned into sheet shape, then, nolded in the
same manner as in Exanple 18 except t-hat the conposition of the acrylic BMC
was changed as shown in Table 6, to obtain acrylic artificial marble. The
evaluation results are shown in Table 7. [Exanple 33] Acrylic BMC was
kneaded, formed into sheet shape, then, nolded in the same manner as in
Exanpl e 18hfoleesé vaBadbtiaified @BRESbLENY & & B b¥ 150 KR vhsoughatiged as
shown in Table 7, to obtain granite-like acrylic artificial marble. The
eval uat i odie etuths leadirghend off nthEa kheading [dxtaudeire s Thd tempdfdtuterofl the BMC
was kneaded, fornmed into sheet shape, then, nolded in the sane manner as in
Exanpl e 18xtmuledtBMChwas 60E onress; tandnthef extrmsion \ihte sBi: \shepe vasgpes-as
shown in T 0 obtain acrylic artificial marble. The eval uation

results aﬁﬁ’jﬁﬁﬂ“;‘ﬁ FEeny. Thexamipited shept AERGR iFCTEME s WeRedd®, formed
'tEfaf’ the BETHRL ﬁ?i%ﬂgwégﬁcd?ﬁ'ﬁf@%@%ue Exieienh dapdirg L?&?PS#EX& e o
Shown i o TR Etg Atk Brbh erf dle BB cHeC1cqifiy SR OF I pohpden® O €

tenperature: 25h&{,’ hédy1herimafictia® marble of 10 mm thickness was obtained in

the same manner as in Example 1 using this acrylic BMC. The evaluation
results are shown in Table 9. |
[Camparative 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 |
methyl methacrylate, 6 parts of trimethylolpropane trimethacrylate, 0.2
parts of t-butyl peroxy-2-ethyl hexancate, 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
polymer powder (P-26) was fed at a speed of 130 g/minute, as.the compo-
nents to be thrown continuously into the kneading extruder.

The acrylic BMC extruded from the die at the leading end of the
knéad.i.ng extruder was not thickened and in the form of semi-liquid, and
had stickiness and exhibited extremely poor handling property, conse-
quently, sheet shape was not obtained. It was necessary to further age
this BMC at 60°C for 24 hours or more for thickening this acrylic BMC into
a dough-like material.

Artificial marble of 200 mm square and 10 mm thickness was obtained
in the same manner as in Example 1 (however, the mold temperature was 110
C) using the acrylic BMC after the aging. The surface of the molded ar-
ticle had a pinhole, and appearance thereof was poor. The evaluation re-

67



sheet shape, then, nolded in the sanme manner as in Exanple 18 except that
the conposition 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. [Conparative Exanples 2 to 5] Acrylic BMC was kneaded in
the sanme manner as in Exanple 18 except that the conposition of the acrylic
BMC was changed to a conposition shown in Table 7. The resulted acrylic BMC
was not t buttseaed shoivhiin Taklet By directly after the kneadi ng, and

sem -liquid BMCs. Then, this acrylic BMC was extruded into sheet shape in
the sane HGpmarabive Exagdepld 18. The tenperature of the extruded BMC was
30[err]C or less, however, the extruded material was sti.cky and too soft to

keep the sheet : Wap, Gopkinypusly, genductesd in the Sams BaR- \\a

ired f t hi, ' t BVC,_ext ruded, . i.nt h h i_nt diti f
o st | cki A6 BTk 4B oRRs R § BP1 g Rt P B ) Lot
. 200 o i . AR oAt
marble of BHGEReUEerpAs FiY Gafts GF LR iR Sper Crfetibei A, DL8 5
as in Exagabes b AN BYBNUBLIAIAE DT Dadt SFSHEA: ItlnTaALe retylfamm! e 39]

8 parts of "nmethyl nethacrylate, 10 pafts of isobonyl rfethacrylate and 10

parts of R@EPE/ISYparktsy6P|zidt Brehpdie) e Eedatad loifC13B0 6 Ogfiatin@te,,an
acrylic nononer mxture (A), 0.8 parts of 1, 1-bis (t-butyl per-

oxy) 3, 3, S-aluniretthiydryxide esanfedaat @ speedngf 62€ Y/mikhtelarpbthe poly®rt- di -t -
but yl - 4- et hyl phenol (trade nanme: Sum |izer BHT, nmanufactured by Sum tono
Cheni cal @owdern t(8-27)awas fied| gtar spesdi ofh 280 [g/binube, . tEe sarpanepts Aionbe60

thrown continuously into the kneading extruder.

The acrylic BMC extruded from the die at the leading end of the
kneading extruder was not tlruckened and in the fomm of semi-liquid, and
had stickiness and exhibited extremely poor handling property, conse-
quently, sheet shape was not obtained. It was necessa.fy to further age
this BMC at 60°C for 24 hours or more for thickening this acrylic BMC into
a dough-~like matex_tial.

Artificial marble of 200 mn square and 10 mm thickness was obtained
in the same manner as in Example 1 using the acrylic BMC after the aging.
The surface of the molded article had a pinhole, and appearance thereof
was poor. The evaluation results are shown in Table 9.

[Comparative Example '14]

Kneading and extruding was continuously conducted in the same man-
ner as in Example 48 except that a solution composed of 10 parts of eth-
ylene glycol dimethacrylate, 10 parts of trimethylolpropane trimethacry-
late, 0.2 parts of dicumyl 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, aluminum hydroxide was fed at a speed of 600 g/minute and the
polymer powder (P-28) was fed at a speed of 200 g/minute, as the campo-



Stearate as an internal releasing agent, 61 parts of alum num hydroxi de as
an inorganic filler (B), and 11 pats of the polyner powder (P-12) as a

t hi ckeni ng agent were charded into a kneader, and kneaded for 10 m nutes

wi th passing cooling water of 25[err]C through the jacket of the kneader to
obtain an acrylic BMC. The resulted acrylic BMC was thickened to becone a
dough-1ike material even directly after the kneadi ng, had no stickiness and
gave excehbmid tbardthigmpPéditenicnsly inso atey khdadBMy af@budedf.t i n at mosphere
of 23[err]C. It was not cured even after 3 nonths or nore, and extrenely
excel | ent st or @ astydlic| BMY exianided dimom ther glie atathe fleadialy ersd bEethef 200 mm
square and -10 mm t hi ckness was obtained in-the sane manner as in Exanple 1
usi ng t hi ¥meadipgiextenmer wam nobdhigkened ansk dnhtthen for o \weminlitptide ad

[ Exanpl es_ 40 tqQ 42] Acrylic BMC was obtained in the same nanner as in

Exanpl e 39ad,&td A% tardoRETPL RS SXHERRLY poer hapdbing PEORECEY, SRR acrylic
artificial bl e.of 200 mm square and 10 t hi ckness S obtained in the
sane nanngflg%slyi' théfté Ef'.as%’f’g: 8 1 oht MBS IFESETY oﬁdﬁ%?&ﬁl e 8.

[ Conpar at i ye I ] Ackyl.i ¢ BMC was @bt ained i.n the sane.mm r.as in
Ecanp o 3ok b0 oy ROP 55 of e e e P P enng e AL HE A
of curi ngaq?{bhslm hekapl e, "Perbutyl 0" represents t-butyl

per oxy- 2- et hyl™ hex- anoate (trade nane: Perbutyl 0, manufactured by NOF

Corp.). This agryifieifiMemmAs GOR200 HCkaned shd a0thy tAidigkss RRskasadnag and
in the same manner as in Exanple 1 using the acrylic BMC after the aging.

The surface of the molded article had a pinhole, and appearance thereof
was poor. The evaluation results are shown in Table 9.
[Cavparative Example 15]

Kneading and extruding was continuously conducted in the same man-
ner as in Example 48 except that the composition of the acrylic BMC was
changed to a composition shown in Table 9, the acrylic monomer or acrylic
monomer 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) :
was fed at a speed of 280 g/minute, the temperature of the barrel of the
kneading extruder was changed to 95C, and the time during which the ma-
terial stayed in kneading extruder was changed to 2 minutes.

The acrylic BMC was tried to be extruded through the die at the
leading end of the kneading extruder, the BMC was cured in the kneading
extruder and could not be extruded.

[Example 50]

13 parts of methyl methacrylate and 15 parts of neopentyl glycol
dimethacrylate as an acrylic monomers or an acrylic monomer mixture (A)
was thrown into a SUS vessel, to this was added 0.8 parts of 1,1-bis(t-~
butyl peroxy)3, 3,5-trimethylcyclohexane as a curing agent, 0.0l parts of



in the formof sem-liquid, and had stickiness and exhibited extrernely
poor handling property. It was necessary to further age this BMC at
60[err] C for 24 hours or nore for thickening this acrylic BMCinto a
dough-li ke material. 61 Artificial marble of 200 mm square and 10 mm

t hi ckness was obtained in the sanme manner as in Exanple 1 (however, the
nol d tenperature was 110 [err]C) using the acrylic BMC after the aging. The
nmol ded ar pi ~ |_Pe Rerl 3RRAR ARG faseof was
poor . Theﬁ'eévdg?ugﬁaggl-i@e?eg@? s ar eagﬁoﬁmﬁﬁf%gb%@ 8. [Ooﬁ:arrpar ative Exanple
7] Acryl i pafidCoRaAne itebietk b drhentamal RIS&ingSadeit Pthen) ¢hd%nisckaept t hat
conditions shown in Table 8 were used. In the colum of curing agents in

t he tabl ewas Rixdditfipr Dininemseby d stilirihg blbgde drévexbgean hinmdetmaneThis _
Perbutyl D, manufactured by NOF Corp.). This acrylic BMC was not thickened
directly whs eontirmmokskndransfended wota doppameppendediitol & dueadingneiktrader
stickiness and exhibited extrenely poor handlin rOpgarti. It was necessary
to furtheby&y&eahimpmenyfactyred by algiq Heay(yt Mﬁtﬁtﬁse tdr ab R @Pepdng
this acryl%c Ig% i/nt_o a dough-like material. Artificial marble of 200 nm
square anfl 195 9 Ss was obtained in the sanme manner as in Example 1

(however, the l,d t r re s 14 ertlC and th i | was 20

m nutes) usi ng&?ﬁ%ea%?i }%E"@N[?l\a@?!é%“ gﬁéem% 6% élj'hé'mr%ﬂgg%% fé‘?%él%:lr@)had a

pi nhol e ofad RSk fiAES 2B6s IRRES APFnded to a screw feeder 1 manufactured by
KUMA ENGINEERING CO., ITD., and was thrown contimuously 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. appendéd to a screw feeder 2 manufactured by KUMA ENGI--
NEERING CO., LID., 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
KUMA. 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
25C, and the acx:ylic monamer or acrylic monomer mixture (3), inorganic
filler (B), polymer powder (C) and the inorganic filler-containing resin
particle (E) were quantitatively thrown 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 BMC shaped
material in the fom of a sheet at a speed of 60 kg/h. The time during



t hereof was poor. The evaluation results are shown in Table 8. [Conparative
‘Exanpl e 8] Acrylic BMC was obtained in the sane nmanner as in Exanple 39
except that conditions shown in Table 8 were used. In the colum of curing
agents in the table, "Percunyl D' represents dicunyl peroxide (trade nane:
Percunyl D, manufactured by NOF Corp.). This acrylic BMC was not thickened
directly after the kneading and in the formof sem-liquid, and had

Sti cki nesghiamndug hhedigd éi:é%éc? d.ti‘.ﬁ‘?] QRS dobut |4 migsedaecessary
to further age this BMC at 60[err|C 62 or 24 hours or nore for
thi ckeni nghd hifpdiatitd 6f BMe &fthfiady @At 9Rs! 60j€ drR 1684 Abnd Akl éxtdhuBlonrar bl e

of 200 mm square and 10 mm t hi ckness was obt ai ned in the same manner as in
Exanpl e lirtiooebeeadr shagecwam lpdss ibip evisthoute pratsleh? 0 The rirgs@l tant] shéet sbape ng
time was 30 minutes) using the acrylic BMC after the aging. The nol ded
article haerydipiBiorves onBithbavingf ne stickinesp eadapowiding eseeMest gy, The
eval uation results are show in Table 8. (Exanple 43] 13 parts of nethyl
met hacr y| SHNIBEPPESLY, £VER diresidypaitey disc dree thacdia at Shesleadingry i c
nononer oe%fn Q@F¥|IC noner mxture (A), 0.8 parts of 1, 1-bis (t-butyl
peroxy) 3 of ycl ohexane as a cur- ing agent, 0 01 parts of

Su tom_ Chen BT e Pra e sbHAETRIRE ot ety BRI R G oY
zinc steagBlAnag M ehd'sehd Hhnt! 885N Bxample 1 using this acrylic BMC. The
surface of the resulted granite-like artificial marble 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 lextremely excellent design and having excellent appearance. The
evaluation results are shown in Table 9.
[Example 51)

‘ Kneadmg and extruding was continuously conducted in the same man-
ner as in Example 50 except that the composition.of the acrylic BMC was
changed to a composition shown_in Table 9, the aéxylic monomer or acrylic
monamer mixture (A) was fed at a spéed of 659 g/minute, the inprganic'
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-contéining
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 45C, and the
time during which the material stayed in kneading extruder was changed to
30 seconds.

An acrylic BMC in the form of a sheet of 85 mm width and 25 mm
thickness was obtained continuously at a speed of 200 kg/h through the

die at the leading end of the kneading extruder. The temperature of the
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agent, 52 parts of alum num hydroxide as an inorganic filler (B), 5 parts
of an inorganic filler-containing resin particle (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 pol yner
powder (P-11) as a thickening agent were charged into a kneader, and
kneaded for 10 m nutes with passing cooling mater of 25[err] C through the

has 1 hi okePaaiat o ek e T Bl b ol batof fylo” Bl Yo focB™

kneadi ng, d$iaslenithcut robis. amaegﬁm@@ghéw&hswdémcmmﬁéya BMC
Ganite-like acrylic artificial marble of 200 nm square and 10 mm t hi ckness
was obt ai nesaving MStminnesmmnérpmmdngmwmlenﬂhamﬂdggtpmpeﬂmmchNC The
eval uation results are shown in Table 8. [Exanples 44 to 47] "Acrylic BMC
was obt ai eeftly aftersdigchargenfrommthe dieeinphe leadingcepd of3the exhmuder.

condi tions shown in Table 8 were used, and granite-like acrylic ar-
tificial narbl ehen MPSM ek ikieial; E‘R‘F@@s@/\dﬂg t&#?ﬂ@%?sﬁnwﬁ%e

sane nmanner, .as i 1. The evaJ uation results e |n Tahl e 8.
[Corrparatlwaéfﬁ??ﬂr“eg%) gi haging, '%?fs in

BN s noT SR .ckeégﬁéac%ﬁﬁﬁéeﬁy%ﬁéé"% by “ﬁiw%% ws?##ge%y' '
sem - | i qui gyr/3Rd 1REnG oCle 8 %1200 S¥h4 %&f&a& hfRE4YoddO8hd BAAKANY

property. It was
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 BMC was
changed to a composition shown in Table 9, the acrylic monomer or acrylic
monomer 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 temperature 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 BMC in the form of a sheet of 85 mm width and 25 mm
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 BMC was 60°C or less, and the extrusion into sheet shape was pos-
sible without problem. The resulted sheet shape acrylic BMC was a BMC



necessary to further age this BMC at 60[err]C for 24 hours or nore for
thick- ening this acrylic BMC into a dough-like material. Ganite-1like
artificial marble of 200 nm square and 10 mmthi ckness was obtained in the
same manner as in Exanple 1 (however, the nold tem perature was 140[err]C
and the nolding tinme was 20 m nutes) using this acrylic BMC aged. The
surface of the nDIded article had a pinhole and had uneven grain pattern,

232IL2$|8L res S arg&ﬁ%%W%gfhhﬁhgﬁmgggg%@5npara rve Eggﬁgﬁaxggfﬁg?{ylrge

BMC was obicai %f't&rtcﬂgc RANGE @ b (HRTPEddNG EndOEMthd ekt AudRiC et

that the kneagfng tenperature was 60[err]C and the kneading tine was 30 -
m nutes. Wien tihefi, a@iylicCaltiVEivgas haiblleidE ab s RhetkneeE wad ebtained inwas
cured in 2 weeks, and the storage stability thereof was poor. Artificial
mar bl e of @@0sam mguaErcamid Eample lhusilngetlsi swasrydlirabMed The ehelwsduien manner
as in Exanple 1 (however, the nold tenperature was 140 [err]C and the

mol di ng t i ¥PRSuhES aze Mtl@s'?ahlgl g this acrylic BMC after the aging. The
eval uation results are shown in Table 8. [Conparative Exanple 11] Acrylic
BMC was obtained in the sane manner as in Conparative Exam 64 ple 9
except that the kneading tenperature was 60[err]C and the kneading tinme was
30 mnutes. Wen this acrylic BMC was | eft in atnosphere of 23[err]C, it
was cured in 2 weeks, and the storage stability thereof was poor.
Artificial marble of 200 mm square and 10 mm t hi ckness was obt ai ned




in the sane manner as in Exanple 1 (however, the nold  tenperature was 140
-[err]C and the nolding time was 20 minutes) using the acrylic BMC after the
‘aging. In the resulted artificial marble, the inorganic filler- contalnlng
resin particle as a material for grain pattern was dissolved, and
-granite-1ike appearance was not obtained, and appearance there of was poor .
‘The other evaluation results are shown in Table 8. [Exanple 48] 12 parts of
met hyl nethacrylate and 10 parts of neopentyl glycol dinethacrylate as an
acrylic nonomers or an acrylic nmononer mixture (A was thrown into a SUS
vessel, to this was added 0.8 parts of 1, 1-bis(t- butyl

peroxy) 3, 3, 5-trinet hyl'cycl ohexane as a curing agent, 0.01 parts of
2,6-di-t-butyl - 4 nethylphenol as a polynerization inhibitor and 0.15 parts -

of zinc st internal lrel edsinglagentt, . tHen, tlhe nmiKkiure]was
m xed for a sfirrihg blade dfiven|by anf air |notor| Thi$ was
cont i nuousl ' C)ﬁ.knegdingﬂextr el (KRC
kneader ma jangtdr g ﬂo gm| L F 13.7)
by a gear ndustjri es |Ltd. pt a gpeed of
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manuf act ur e NS SEER M C0s) LTD], ¢ was E%E 3 conf i nuolisl y
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KUMVA ENG NEERI NG CO., LTD., and was thrown continuously into the hopper
appended to the kneadi ng extruder at a speed of 150 g/ m nute. The
tenperature of a barrel of kneading extruder was controlled to 250C, and
the acrylic nonomer or acrylic nonomer mxture (A), inorganic filler (B)
.-and pol ynmer powder (C) were quantitatively thrown continuously according to
the above-descri bed nethod, the m xture was kneaded and si- nultaneously
t hi ckened in the -kneadi ng extruder and extruded through a die at the
| eadi ng end of the kneading extruder, to continuously give an acrylic BMC
shaped material in the formof a sheet of 85 mmw dth and 25 mm t hi ckness
at a speed of 60 kg/h. The tinme during which the nmaterial stayed in the
kneadi ng extruder was about 4 mnutes. The tenperature of the extruded BMC
was 60[err]C or less, and the extrusion into sheet shape was possible

wi t hout probl ?h§1 sti-t-eat—street—sh _ ravt1g no
stickiness and fu &v g g£xdel LLen an r BV i-.rectly Jafter
di scharge frqgm 31§ % atJt he &Se:I:jiég e@/r hdet . TIQ:n, rviic
artificial ngrble of 2d0 nmisquarle and k-_ness s _obtlai ned i n

t he sane manner A% iq%Exanple 1 using c BMC| Theleval Jati on
results are g mrgggable 9. [[Examl e nead ngkaﬁd exir i ng was
conti nuously ?c qy in the sa mant N aHpIe 48 exdept tlhat
t he conpositi of thelacryllic BMC was| changed tb a conposition|shown in

M xtufe (A} was |fed af a

e
@lgi ¢ mgnoner| or :Frylic nonjoner

e, |the ipnorgapnic fflker (@ Na@fad atja peedxof 1525
5 at a| spe

y ngr ;50 er (IO efl of 400" g/imnute, the
@ Darrlel of| the kneadj ng extrudpr wa$ chapged tlo 40[frr]C,
Fé N9 wWhrich the ma-
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tenperature ¢
and the time

Table 9, the
speed of 575
g/ m nute and
&
:

%@@@@@@@@o

Table 3 (cont.)
property of
BC
©
©)
©
©
©
©
©
©
X

(5]



terial stayed in kneading extruder was changed to 1 mnute. An acrylic BMC
_in the formof- a sheet of 85 mmw dth and 25 nm 66 t hi ckness was
obt ai ned continuously at a speed of 150 kg/h through the die at the |eading
end of the kneading extruder. The tenperature of the extruded BMC was
.60[err]C or less, "and the extrusion into sheet shape was pos- sible w thout
probl em The resulted sheet shape acrylic BMC was a BMC having no

sti cki ness and providing excellent handling property even di-- rectly after
di scharge fromthe die at the | eading end of the extruder. Then, acrylic
artificial marble of 10 nmmthi ckness was obtained in the same manner as in
Exanple 1:using this acrylic BMC. The evaluation results are shown in Table

9. [ Comj le 121 Kreadidg and extridinglwas dontinijously
conduct 4d E_ the safe mafj- ner| as ijn Exanpl e ¥8 exfept {hat a |sol ut]on
conposeq O ngart o] ﬂetﬁyl ngt Nachyllat 8, B Barts Df |tretlhyPol propane
trimethdcrlae®, 0.2 partls of {t-Butlyl Spefr oRy-P- et hyy| cheyaneatd, €. Of part
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guently, sheet shape was not obtained. It was necessary to further age this
BMC at 60[err]C for 24 hours or nore for thickening this acrylic BMCinto a
dough-like material. Artificial marble of 200 mm square and 10 mmt hi ckness
was obtained in the same manner as in Exanple 1 (however, the nold
tenperature was 110 [err]C) using the acrylic BMC after the aging. The
surface of the nolded ar- ticle had a pinhole, and appearance thereof was
poor. The evaluation re- 67 sults are shown in Table 9. (Conparative
Exanpl e 13] Kneadi ng and extrudi ng was continuously conducted in the sane
man- ner as in Exanple 48 except that a solution conposed of 7.5 parts of
met hyl nmethacrylate, 7.5 parts of trinethyl ol propane trinethacrylate, 0.2
parts of di-t-butyl peroxide, 0.01 part of 2,6-di-t-butyl-4-netyl phenol and
0.15 parts of zinc stearate was fed at a speed of 153.6 g/ m nute, alum num
hydroxi de was fed at a speed of 620 g/ m nute and the pol ymer powder (P-27)

was fed at Qneprl of 230 g maute .as the conponents. tQ e thrown
conti nuous|y |nﬁq,bhe nead| ng ekt rudg The acfylic|BMC extruddd fromthe
die at the Iegﬁgr@ end} o® t he@knga@® ng é(t u@er | W ho©t hi cBendd @nd| i n
the formof ge quid, ang had|sticki nesg and|exhi bited|extrenely ppor
handl i ng pfogerily, conge- quentTy, sheet shape Wwas n¢t obfarned.] Tt Was
necessary o |gGurthagr ape thjs BMC at bO[erf]C fp 41haurg or. ngre_f of
thickeninggrgsggaync BVO i rit o] a ‘doligh’- | ké @Zmo o ©
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Artificial marble of 200 mm square and 10 mm t hi ckness was obtained in the
sanme manner as in Exanple 1 using the acrylic BMC 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. [Conparative Exanple 14]
Kneadi'ng and extrudi ng was continuously conducted in the same man- ner as
I n Exanpl e 48 except that a solution conposed of 10 parts of eth- ylene

gl ycol dinmethacrylate, 10 parts of trinethylol propane trinmethacry- |ate,

0.2 parts of dicynyl peroxide, 0.01 part of 2,6-di-t-butyl-4- metyl phenol
and 0.15 parts of-z+ﬂt—sf£;w1 e t—ata—spaget—ot 2636 gﬂninute,
al um num hydr oxi de Jep at a speed] of 600 g/ rinutel and the |pol yner
powder (P-28) waq f g A pefd of} 2p07Y/ i dtg, &s [ 1R [cdfipg- 68 nent s
to be thrown contingq% y| imtioethesknpach ng extrjuder.| Fhg aery i c BMC
extruded from the di t| the | efpdi ngl end pf thg kneadi nd extrjuder was not
thickened and in [fhefTormpof [Sen-TTqpTd, gmd fgd - StTckTfess gnd gexhibi ted
extrenely poor henQJ nd pf epgréy, eonsew quensly, ahepto $hape not
obtained. It was [ngcesgary 29 PurtFer| age {hie BMCoat| 0[lere] ¢ f & 24 hours
or nore for thicKed pg-i-hl-s_acrylic_BMC_inta.a dough:Like matdgri @ .
Artificial marble 200 @& so@ar edand B m& hilckBesk svds &btlai fed in t he
same nmanner as inf ﬂqgeajglwgn g?e agiy i cg BYC af terg thegadi ng. The
surface of the ngl &g &t cgeH £ p| nid | €, &nd peaé%rcegtherepf was
poor. The eval uatfi on|resuf t$ |agel sigown ih raqﬁe 9.2 g § ,é
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(Conpar ati ve Exanpl e 15] Kneadi ng and extrudi ng was continuously conducted
i'n the sanme man- ner as in Exanple 48 except that the conposition of the
acrylic BMC was nocnmer mxture (A) was fed at a speed of 120 g/ mnute, the
inorganic filler (B) was fed at a speed of 600 g/ m nute and the pol yner
powder (C) was fed at a speed of 280 g/mnute, the tenperature of 'the
barrel of the kneadi ng extruder was changed to 95[érr]C, and the tine
during which the ma- terial stayed in kneading extruder was changed to 2
m nutes. The acrylic BMC was tried to be extruded through the die at the
| eadi ng end of the kneadl ng extruder, the BMC was cured in the kneadi ng
extruder and couft—ret—Bg—exd+Hget (._Aa.. 50—+ 3—partrs—of et hyl
nmet hacryl ate and 1%} St& of | neqpent ! gl-g(tol dj nret hpcryl atejas an acrylic
r

nononers or an ag none@rfi xturle (A)| was | h€@wh into'alSUS vessel, to
this was added 0|g %F‘s&of [ 1-4bi s(t} butlyl
peroxy) 3, 3, 5-tri 1§ ey d-eohexarde—asta—eurRg—afgenrt1+06—d+—paft s of 69
D
8

2,6-di-t-butyl - Itr,y meno ay a pdlynerj zati i nhi biftor 4gnd 0. 15 parts
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m xed for 2 mnu so stifring bl ade dryven py anjairf notqr. This was
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was thrown into a SUS vessel appended to a screw feeder 1 manufactured by
-KUVA ENG NEERI NG CO., LTD., and was thrown continuously into the hopper
appended to the kneadi ng extruder at a speed of 520 g/ m nute. Further, an
inorganic filler-containing resin particle (E) conposed 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 KUVA ENG - NEERI NG CO., LTD.,
and was thrown continuously into the hopper appended to the kneadi ng

extruder at a speed ofy 50 g/ mmpute. Furthery the |polyner gowder (P-11) as a
pol ymer powder (C) was thr wn into a SUS vegsel dppendpd tlo a screw feeder
. 2 manufactured by KU %(3 CR| LD}, &and was [ hsqwn conti nuously
into the hopper- append d g h athi hg "ext rﬁer af; a Z'pbeedsof 150
g/ mnute. The tenperatbrd gf“’a bar rlel” bf adi ng extruder s controlled
to 25[err]C, and the afprylic nonmdr of acrvylic gononel mixtgre (A,
inorganic filler (B), poly owdgr () and the |i norgpnig
filler-containing resih erre«gCI e ) awer & quangi tlat Bve| VE tihr ¢
continuously according]t® |th bove-a’ewrl be¢d rret hod, fhe |m ®ture was
kneaded and si nul t aneojus? y"thr w gned r% ad;,ng“ I u@er and
extruded through a die t he lle |n P t‘ﬁe kn&ad Jex uder, to
conti nuously give an a"r%'l i cHqB Ha rigl |n'8 he rmyof a sheet at
a speed of 60 kg/h. Th me™ dyr ighg ;g() g whi cll tihetimaf efiijal Bstayed in the
kneadi ng extruder was gbout 4 Autles. | Tre tenqserat_&re & |t h& extruded BVC
was 60[err]C or less, and the g¢xtrusioh §
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into sheet shape was possi ble wi thout problem The resulted sheet shape
acrylic BMC was a BMC having no stickiness and providing excel |l ent han-
dling property even directly after discharge fromthe die at the | eading
end of the extruder. Then, granite-like acrylic artificial marble of 10 mm
t hi ckness was obtained in the sane manner as in Exanple -1 using this
acrylic BMC. The surface of the resulted granite-like artificial marble was
a mrror-like surface having no defect at all, had extrenely high gl oss and
had ex- tremly clear grain pattern, and the grain*pattern had not
unevenness at all. Nanely, the resulted marble was a granite-Ilike
artificial marble having extrenely excellent design and having excel |l ent
appearance. The evalyation results are sho in Table O [ Exanple 51]
Kneadi ng and extrudi gigés dﬁnt nuoyisl yy conductgd in |thg same man- ner as

i n Exanple 50 except|{t cpnpo$i@ifont of tthgd &@ryj itd BMC was changed to
a conposition shown thejacrlylic| mongmer of dcrylic nononer

m xture (A was fed T 559 g/ m npt e, [the rporjganic filler (B)
was fed at a speed ofyll7 m%[) /g putel gHe pol yner (O was fed at a
speed of 264 g/ninut,qamﬂg iporganid fil]er-g Mg resin particle
(E) was fed at a tenmpffatd+e—of-660{-giai-nutp—tt a- ture of the
barrel of the kneadi exﬁépger was and the tine

(@anbed t&f
during which the mat L%ﬁ!‘%ﬁ gyefd @n gad¥ np t s changed to 30
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seconds. An acrylic he Form of |a sheet d W dt h and 25 nm
t hi ckness was obt ai n¢gdj cont,i nuopusl y|at |a speed O h through the die
at the leading end of"f he Bnead] @ ¢@rlu@@r| ®he ure of the 71
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extruded BMC was 60[err]C or less, and the extrusion into sheet shape was
pos- sible wi thout problem The resulted sheet shape acrylic BMC was a BMC
havi ng no stickiness and providing excellent handling property even di-
rectly after discharge fromthe die at the | eading end of the extruder.
Then, granite-like acrylic artificial marble of 10 nmthi ckness was
obtained in the sane manner as in Exanple 1 using this acrylic BMC. The
surface of the resulted granite-like artificial marble was a mrror-1ike

surface having no defect at all, had extrenely high gloss and had ex-
tremely clear grain pattern, and the grain pattern had not unevenness at
all. Nanely, the resulted marble was a granite-like artificial marble
havi ng extrenely excel |l ent desi gn and havi ng excel | ent appearance. The
eval uat i gr—resu$—are—spewr—-r—Faple—9—(bprphe—bRl—Hreadi-hg—and
ext rudi ng s§GoNnti puops| y copdyct ed jn tgf 5 QITE -, 1er ,as| i , Bfanpl e 50
except tHat tﬁdQC)qgosﬁt o o elactyli .BWﬁvagabﬁ%rgea tp aﬂccnpgsition
shown in |Taglg 0, |tRe & ylT c| nGhofrer® of &crylTd fopdier i xpure (A) fwas
fed at a jspegd—oil629 g/ nute the inotganitc filller (B) waslifed 3t B speed
of 1275 ¢/ m nutg, |theg po| yner | pder (C) was|fed at| g, qregd pf 35¢ gam nute
and t he inigan clfslllertfcentai @ ng rEsinPaftsql g [ (was fedaat |a
tenperat yr &hdt_350 g/jminlite_{he tfnperh- tute df the Harrel[of tfle 3
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t hi ckness 'was obt ai ned conti nuously at a speed of 150 kg/h through the die
~at the | eading end of the kneading extruder. The tenperature of the
- extruded BMC was 60[err]C or |ess, and the extrusion into sheet shape was
pos- sible without problem The resulted sheet shape acrylic BMC was a BMC
.72 havi ng no stickiness and providing excell ent handling property even
di- rectly after discharge fromthe die at the | eading end of the extruder.
Then, acrylic artificial marble of 10 mmthi ckness was obtained in the sane
manner as in Exanple 1 using this acrylic BMC. The eval uation results are
shown in Table 9. '73 [err] 74 74 75 76
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83 84 85 [err] 86 [err] 87' Thi ckeni ng property of BMC [err]:

I't is thickened to be a dough-like nmateri al

duri ng kneadi ng,

no sticki-ness

is recogni zed even directly after kneading, and handling property is
extrenely excellent. O: It is a sticky sem -dough-like material directly

af ter kneadi ng,
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however, it becones a non-sticky material providing excellent han- dling
_property by aging at roomtenperature for 16 hours. X It is not thickened
during kneading, and directly after knead- ing, it is sem-liquid and
sticky, and handling property thereof is extrenely poor. Aging at 60[err]C
-for 24 hours or nore is required for obtaining a dough-like BMC. Extruding
and shaping property of BMC [err]: The tenperature of a BMC extruded is
50[err]C or |ess, and extrusion into sheet shape is possible w tdout
problem [err]: A BMC can be extruded into sheet shape, however ,Ew scosity

thereof is high, sshare heat, i s, accymulated, and,the tenperaturg $f t he BMC
rises to 80[err] ' SEXtTUUT g aTd— B TapT Ty pT OpETt f:‘ BMC [err]:
The tenperature df a - rufed ifs [efr]C or | ess, hAnd tau$|on into
sheet shape is pdssi bl mnth&u Br doBenE X8 WEBME dx @ ufled
t hi ckened, in theg for efi | sol ijdoand k6t and shapdri perty
t hereof is poor, fand trusion i ntd shieet| shpapelis|i npopsiblfe.gX% X: A BMC
is cured in a kneadl and udlng chinel and g¢an npt exfrygded. [err]
An acrylic BMC after ikng k ssheat| ehppe| bel o ¢ the| aging B act. 88
0: A sheet-like év bng eqps sEeet; éhﬁ)egth@gnésize%‘oﬁ
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t hereof varies slightly. X: An extrudate is too-soft to keep sheet shape.
Storage stability of BMC [err]: |

nont hs or

When it is left

nore in atnos-
extrenmely excellent.
is not cured in 2 nonths,

[err]:

When it

t

is left

I n atnnosphere of 23[err]C, i

t

IS not cured even after
phere of 23[err]C, and storage stability is

i n at nosphere of 23[err]C,
and storage stability is extrenely excellent.
Is not cured in 1 nonth,

| ef t

for 3

it
0:
and

storage stability is extrenely excellent. X Wen it is left in atnosphere

of 23[err]C, it is [CUTEY WEgKs. 035 gr_nprdgd grrrcle [eHr]: G oss
Is extrenmely excel ljent|. ss lis, hifgh| [drn]lt Aesd g 1egpapi zed. X
G oss is low SurfdcH ss |of ' myl ddd arfikfe $%rrf§ Iteﬁa; no pi nhol e
at all, and surface g extdemegly high O 1}t had ng pi nhole, and
surface snoot hness |i ; rr]l: It |had pijnho} es] and sufface]snoot hness
is low X It has 4 St %ﬁrh@l es! 4nd |surlf dcke 'si@t|hi@ss ow.
Cl earness of grain tit 8réh 08 [nol|ded artijcl g [efr]] It is ¢xtrefdy clear,
and excellent in deswgn yery fuch. O: [Tt rs [cTepr, {and exce¢lTeny in design.
[err]: Grain patter|n®is &fir@te,@anq(poggr &N d,e;i@r. C (Gl p pattern is
I ndefinite, and pocrﬁin ﬁgr very mjch.] X4 Ah i%organlc
filler-containing re%jn—paLLLéLeuhic.La a—frradt
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89 rial for grain pattern is dissolved, and granite-like appearance is
-not obt ai ned, and appearance thereof is extrenely poor. Unevenness in grain
pattern of nolded article [err]: It has no unevenness at all in grain
pattern, and excellent in design very nuch. .0: It has no unevenness, and
excellent in design. [err]: It has unevenness, and poor in design. X It
has significant unevenness, and poor in design very nuch. Hot water

resi st ancgy ke ﬁfbﬁ}_-éjh Jeemierr]: Color change is extrenely small. [err]:
Col or change is fgglrly shall. 0: Color change is small. X Color change is

large. |ndust @alreARpkhicainkd teh Bs LABBRILRM KL [aetihe &E@ﬁj)@%&ﬁlﬁ#ﬁﬁo
exanpl es, there can be ob- tained an acrylic SMC or BMC which is Thickened
in a short pestickinéss iiserdoogpized eesradiydatly aafitetlaiealimpr bheé harndEirigent. i n
hot water resistance by using as a thickening agent a polynmer powder which
has specific PUPREIFnLS sktxemghyl e¥cellgdor ption and is obtained by enul sion
pol yneri zati orbusi ng a reactive surfactant or enul sion polynerization using

no surfact ant Ot Htciée i fleicklycssmicdovobel denmatamial diyecklivhaltes kaeading,

t hi ckening agent together further, there can.hbe obtaj.ned an,acrylic SMC or
- BMC excel | ent?ﬁoﬁe"sellgrjatg?e%?‘ﬁi?iqof}'% c%é‘?%?ﬁ RE2¢ gcefo'%fe@é:n 7 ons,
and acrylic dling property by aging at room temperature 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
extremely poor. Aging at 60°C for 24 hours or more is required for
" obtaining a dough-like BYC.

Extruding and shaping property of BMC
©: The temperature of a BMC extruded is 50°C or less, and extrusion
into sheet shape is possible without problem.
O: A BMC can be extruded into sheet shape, however, viscosity
thereof is high, share heat is accumulated, and the temperature of
the BMC rises to 80°C. |

Continuous ext:rud.mg and shaping property of BMC
O: The temperature of a BMC extruded is 60°C or less, and extrusion
jhto sheet shape is possible without problem.
X: A B extruded is not thickened, in the form of semi-solid and
sticky, and handling property thereof is poor, and extrusion into
sheet shape is impossible.
XX: A BMC is cured in a kneading and extruding machine, and can not
extruded.

Shape stability after shaping of BMC
©: An acrylic BMC after aging keeps she;t shape before the aging

intact.



artificial marble produced by using this has excell ent appearance and ex-
trenely excellent hot water resistance, and industrially is very useful. 90
What is clainmed is: 1. An acrylic SMC or BMC conprising an acrylic nonomer
or acrylic nonaner mxture (A), an inorganic filler (B) and a pol yner
powder (C) having a bulk density in the range from0.1 to 0.7 g/nm, an oi
absorp- tion of linseed oil in the range from60 to 200 m /100 g, a degree

of swelling by met h thacrylate is 16-fold or nore and a specific
surface area i@:th iﬁﬁ‘r’réék#%aﬁt?@ apdog deeeps Fhephiethape thaughs| siaer powder

(C contains aﬂgol ¥P§8ﬁp°mﬁ9§1@ﬁg) con- taining no surfactant and/or a

pol yner povvder a con- stituent conponent a reactive
surfactant. an ylic nmonomer or
acrylic rmnarrer n‘f"‘gt (re X% %’wﬁwgﬁcﬁ?nge?ﬁ’ (sﬁ‘%pénd a pol ymer powder
(C) hav- iRgraydutdbideRs bEYaMcn the range from0.1 to 0.7 g/m, an oil

absorption of linseed oil in the range from60 to 200 m /100 g, a degree'of

swel | ing by ma@wtt HBURACENRAL SvenSaftln! Pl @6r P mBnar o7 MRRCHAIAxpHLf ace
area in the range from1l to 100 n2/ g, wherein the pol yner powder (C)

contains at | epieiret ¥ 28\ PaRE stcrage-sthbEl Ry i GRtRemsly exeslllentked pol ymer
(C3) powder having a wei ght-average nol ecul ar weight in the range from

100, 000 to 2, 508;00en & msrileftriss stiosphere oify23C, pdwderngtCepredhinng a
wei ght - average nol ecul ar_ wei ght in the range from 2,500, 000 to 5, 000, 000
and a crossli M‘%ol%%ﬁ%éf—abﬂlty is extremely excellent.

O: When it is left in atmosphere of 23°C, it is not cured in 1

month, and storage stability is extremely excellent.

X: When it is left in atmosphere of 23°C, it is cured in 2 weeks.
Gloss of molded article

©: Gloss is extremely excellent.

O: Gloss is high.

A: Gloss is recognized.

Xt Gloss is low.

- Surface smoothness of molded article

©: It has no pinhole at all, and ‘surface smoothness is extremely

high.

O: It has no pinhole, and surface smoothness is high.

A: It has pinholes, and surface smoothness is low.

Xs It has a lot of pinholes, and surface smoothness is low.
Clearness of grain pattern of molded article

©: It is extremely clear, and excellent in design very much.

O: It is clear, and excellent in design.

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

X: Grain pattern is indefinite, and poor in design very much.

XX: An inorganic filler-containing resin particle which is a mate-



(C5). 3. An acrylic SMC or BMC conprising an acrylic nonaner or acrylic
-monanmer m xture(A), an inorganic filler(B), a polyner powder (C) having a
bul k density in the range from0.1 to 0.7 g/m, an oil absorption of |in-
seed oil in the range from60 to 200 nl/100 g, a degree of swelling by
et hyl nethacrylate is 16-fold or nore and a specific surface area in the
[err] range from1l to 100 nferr]/g and a pol yner powder (D) having a
specific sur- face area in the range from0.01 nferr]/g to 1 nferr]/g. 4.
The acrylic SkialfoBNTaim pattiémy is clissglved, Gind graniteylike pppearafee is
containing an inorganic filler-containing resin particle (E). 5. The
acrylic SMC oFlomeg%’é’@gr AHgAPREAXAYCS, theyeqf s extremely; in the average
particle size of the polyne owder is,.in the range from1l to 250
[err]m 6" et %ﬁ%é@é’%‘hl ¢§ any of Clainms 1 to 3,
wherein the p r,_powder (C) i secandary._a r ' 0y mu-
tual aggl omer@’iygﬁ # P ﬁmsgg% S'ﬁgr’&‘é’f .8%%%6% %%e’g'?l%m
according to gapyidff inh.1 to 3, wherein the average particle size of the
primary particle of the polynmer powder (C) is from0.03 to 1 [err]m 8. The
acrylic SMC oOBYE 13&CAS dnBleriresa ) andf eddedidfit int@signyherein the pol yner
powder (C) is obtained by emulsion polynerization. 9. The acrylic SMC or
BMC accor di ng A0 1€l Igishuidevenfigdssi and peof eidCdedigne surfactant contains 1 to 5
pol yneri zabl e functional groups in the

X: It has significant unevenness, and poor in design very much.

Hot water resistance of molded article
©: Color change is extremely small.
O+: Color change is fairly small.
O: Color changé is small.
X: Color change is large.

Industrial Applicability

As apparent from the above-described examples, there can be ob- -
tained an acrylic SMC or EMC which is thickened in a short period of time
to provide acrylic artificial marble excellent in hot water resistance by
using as a thickening agent a polymer powder which has specific .bulk den-
sity and oil absorption and is obtained by emulsion polymerization 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 acrylic SMC or BMC 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.



nol ecul e of the surfactant. 10. The acrylic SMC or BMC according to any of
Clains 1 to 3, wherein the polyner powder (C) is constituted of an acrylic
polymer. 11. The acrylic SMC or BMC according to any of Clains 1 to 3,
wherein the acrylic nononer or acrylic nonomer mxture (A) contains a

pol yfunctional acrylic nonomer. 12. The acrylic SMC or BMC according to
Claiml, wherein the acrylic nmononmer or acrylic nononer m xture (A

cont ai ns opent gl ycol dinmethacrylate and/or 1, 3-butylene glycol

di met hacr%ﬁ‘?e".s %Mﬁgfhod for producing an acrylic SMC or BMC conpri si ng
m xing uniformy an acrylic nonooner or acrylic nononmer mxture (A), an

| norgani c 92 filler (B), and a pol yner powder (C) having a bulk density

in the range fRoMRDadi%cBMt & T EpRidirdPaR R Pl RbndnctSeedeidid N the
range fromo60 to 200 mM /100 g, a degree of "swelling by methyl nethacrylate

is 16- fomBnaierirugd|n), saedhbrdansdrfialer gBgaaridat slyhen gewigoncy to 100
n2/ g, and thickening the mxture to give a dough-like material, then,

ext r udi ng hakingrat aulkadlensity in thsinasge Srapd). Iwhe0el7ng/d., t dre opdl ahserppowder
(C, at least two conponents selected froma non-crosslinked pol ymer powder
(C3) havi gon afelifmecd\aidaife the-rangeufrom 6Ritgh200 ml{HW garydegresef00, 000
to 2,500,000, a non-crosslinked pol ymer. powder (C4) having a wei ght-average
mol ecul ar SWEHGRE b reH ), BRdeCrYARe 13,36 tls £B mOrg0Rch BOSRRRATIF H5Ea38 nked

polymer poyder: &l »ahg 1251 1 89°1d°He/g,

wherein the polymer powder (C) contains a polymer powder (Cl) con-
taining no surfactant and/or a polymer powder (C2) containing as a con-
stituent component a reactive surfactant.

2. An acrylic SMC or BMC comprising an acrylic monomer or acrylic
moncwer mixture(A), an inorganic filler (B) and a polymer powder (C) hav-
ing a bulk density in the range from 0.1 to'0.7 g/ml, an oil absorption
of linseed 0il in the range from 60 to 200 m1/100 g, a-degree of swelling
by methyl methacrylate is 16-fold or more and a specific surface area in
the range from 1 to 100 n/g, -

wherein the polymer powder (C) contains at least two camponents se-
lected from a non-crosslinked polymer (C3) powder having a weight-average
molecular weight in the range from 100,000 to 2,500,000, a non~
crosslinked polymer powder (C4) having a weight-average molecular weight
in the range from 2,500,000 to 5,000,000 and a crosslinked polymer powder
(C5).

3. An acrylic SMC or BMC camprising an acrylic monomer or acrylic
monomer mixture(A), an inorganic filler(B), a polymer powder (C) having a
bulk density in the range from 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 degree of swelling by
methyl methacrylate is 16-fold or more and a specific surface area in the

o Iy



14. The method for producing an acrylic SMC or BMC according to Caim 13,
wherein an inorganic filler-containing resin particle (E) is further used
together with the conponents (A) to (C), and they are m xed uniformy and
t hi ckened to give a dough-like material, then, the material is extruded
i'nto a desired shape. 15. A nmethod for producing an acrylic SMC or BWM
conprising mxing uniformy an acrylic nononer or acrylic nonanmer m xture

(A, an ingrganic fille B, a pol r powder ( aving_a bul.k.density in
the range W‘%ﬁﬂé‘"ﬁ‘ i&ooio)o( B9 ,a“‘gr‘? ﬁ?nfy'?%sg‘?‘ﬁ{%ro@)ogai’ﬁége%l%l? T he
range fro ' / ree s]\_/vgp L ng by nethyl nethacryl ate
Is 16-fol gf%rg érr"rtg)l;"r%%gr}:gga sgegflrpﬁ\cdg%rﬁa/cggg%r ea H} the range from 1 to 100
nferr]/g and a LOMEREAPARISE 6F)ptd é:&ﬂ:dig by ©fSeidifiee1 P8, | finlhe
range fromO0.01 rr[err]]/:%lto 1 rr[err]%g, an éf‘%icgé%ni ng the mxture to gi ve
a dough- | i ¥eredraiving &M aRorqanie UElilneridmt | pésinNparticdesip)ed shape.
16. The nmethod for producing an acrylic SMC or BMC accordi ng thE)CI ai m 15,
wher ei n an i norpafhe atrylier SNbot cBMli accoredhg tpaahy adfeCldimsi & 933, further
used together with the conponents (A) to (D), and they are m xed uniformy

and t hi ckevhegein the\avenagh particlecsingt of ithe, pelywer powdensl@r f21in thext r uded
into a desired shape. 17. A nethod for producing an acrylic SMC or BMC

conpri si ngrageafrom hgoadSheémy| i ¢ nmonomer or acrylic nmonomer nmixture (A), an
inorganic fille and I powder, havi ng .a bul k density in the
range fromo0.1 4'0@ ?%Y%%%%%W&S‘)%Wi sk i i 1"rc’nr‘;'t' he range

from wherein the polymer powder (C) is a secondary agglomerate obtained by mu-

tual agglomeration of a prJ.maxy agglomerate.

7. The acrylic SMC or BMC according to any of Claims 1 to 3,
wherein the average particle size of the primary particle of the polymer
powder (C) is from 0.03 to 1 um. |

8. The acrylic SMC or BC according to any of Claims 1 to 3, -
wherein the polymer powder (C) is obtained by emulsion polymerization.

9. The acrylic SMC or BMC according to Claim 1, wherein the reac-
tive surfactant contains 1 to 5 polymerizable functional groups in the
molecule of the surfactant.

10. The acrylic SMC or BMC according to any of Claims 1 to 3,
wherein the polymer powder (C) is constituted of an acrylic polymer.

11. The acrylic SMC or BMC according to any of Claims 1 to 3,
wherein the acrylic monomer or acrylic monomer mixture (A) contains a
polyfunctional acrylic monomer.

12. The acrylic SMC or BMC according to Claim 1, wherein the
acrylic monomer or acrylic monomer mixture (A) contains neopentyl glycol
dimethacrylate and/or 1,3-butylene glycol dimethécrylate.

13. A method for producing an acrylic SMC or BMC comprising mixing

uniformly an acrylic monomer or acrylic monomer mixture (A), an inorganic
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60 to 200 m /100 g, a degree of swelling by nmethyl nethacrylate is 16- fold
or nore and a specific surface area in the range from1 to 100 nferr]/qg,
and thickening the m xture at a tenperature in the range from20 to
70[err]Cwithin 20 m nutes. 18. The-nethod for producing an acrylic SMC or
BMC according to Caim17, wherein an inorganic filler-containing resin
particle (E) is further used together with the conponents (A to (C, and

they are kneaded and thickened at a tenperature in the range from20 to
70[err] c‘-ﬁﬁ?ﬁ B and tRedymer Powdiate (G fay i Br Bkl AR Fb?i’f?"gﬁ[: or

e (g MRS Aok P htn'of BT Sl SRR
nseed o o 00 RE/08 165 ¢ SiBed de Eiiefhiainflpecif AinepRig 18R by
met hyl mefdlacéy hBke andl d GpebLfid SlirfiBs GrdRdik thE SkHGb Crror { 362160 of/g) t he

range from1l to 100 nR/ g, and thickening sinmultaneously the mxture at a

t enper at W tiidkeAin IS nlikemte’ Qo ivéla Rlchdk-1tike Ghaterfaldouldh,| ekerdiaher i al
before extruding the mate- rial within 20 m nutes, to continuously obtain a
desired sthepmate?al Timto reetdesikedoshapegduci ng an acrylic SMC or BMC accordi ng
to daim19, wherein an inorganic filler-containing resin particle (E) is
further used twhgeedess hehpelyer @epdeen(C3, (39 least G conponantsy salecteded
uniformy and sinultaneously thickened at a tenperature _in the range from
20 to 70[8M & nop-grapslinkeduptlyrek PaEee (C4) hswies & wiFoRrvRIegRd™Irat eri al

within Zolergu.lqal\{[' %%igl;[lto iﬁo L ]r}gjtl)gues |f¥on(1) 1%8 ,i(ﬂ)oatc(;I %%56(?,%08?%0 %bn—crosslirﬂced
polymer powder (C4) having a weight-average molecular weight in the
range from 2,500,000 to 5,000,000 and a crosslinked polymer powder (C5)
are used together.

14. The method for producing an acrylic SMC or BMC according to
Claim 13, wherein an inorganic filler-containing resin particle (E) is
further used together with the components (A) to (C), and they are mixed
uniformly and thickened to give a dough-like material, then, the material
is extruded into a desired shape. |

15. A method for producing an acrylic SMC.or BMC comprising mixing
uniformly an acrylic monomer or acrylic monomer mixture (A), an inorganic
filler (B), a pblymer powder (C) having a bulk density in the range from
0.1 to 0.7 g/ml, an oil absorption of linseed oil in the range from 60 to
200 m1/100 g, a degree of swelling by methyl methacrylate is 16-fold or
more and a specific surface area in the range from 1 to 100 m’/g and a
polymer powder (D) having a specific surface area in the range from 0.01
m?/g to 1 m?/q, and thickening the mixture to give a dough-like material,
then, extruding the material into a desired shape.

16. The method for producing an acrylic SMC or BMC according to

Claim 15, wherein an inorganic filler-containing resin particle (E) is
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21. The nmethod for producing an acrylic SMC or BMC according to any of
Clains 13 to 20, wherein the polynmer powder (C) is obtained by enul- sion
pol ymeri zation. 22. The method for producing an acrylic SMC or BMC
according to any of Cains 13 to 20, wherein the average particle size of
the pol yner pow der (C) is in the range from1l to 250 [err]m 23. The

nmet hod for produci ng an acrylic SMC or BMC according to any of Clains 13 to

IO b A R K W G (AN

nmut ual aggl onmer at1 on ry agglo produci ng

an acryl i enSienty BNGIECRad B dite A doiyRdikehRiteirial Neha e rasandtaEidlc] e
size of the primary particle of the polyner powder (C is from0.03 to 1

[err]m 25s dheuded hintb hodegitred wshapg. an acrylic SMC or BMC according to any
of Clainms 13 to 20, wherein the polyner powder (C) is constituted of an
acrylic pol ymed?. 2crethod fmt hoafiubing @noacigilig SC orrB¥] commising Bread-
according to any of Clainms 15 to 20, wherein the polynmer powder (C) is
const i t ut d89AN ARTHAR -RONEWY Pﬁk%y biF yepemen pixtyre () he@ Lrger¥iuci ng an

gg\r,\élalrc(g) g%rig/t):eac%or di to agé gf gal ms%15 tﬁ 20, r@}g'&gh t he %(zlymar
I S d f I
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mononer . 29 +d ¥oMRYA6! o, o4 &&Qé‘%k“&ealﬂlﬁ&fﬁg) Sy YCmOtnAaA AeC 95 Kgng tO 9

fold or more and a specific surface area in the range from 1 to 100 m /g,

and thickening the mixture at a temperature in the range from 20 to 70C
within 20 minutes.

18. The method for producing an acrylic SMC or BMC according to
Claim 17, wherein an inorganic filler-containing resin particle (E) is
further used together with the components (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 method for producing an acrylic SMC or BMC comprising mixing
uniformly an acrylic monomer or acrylic monomer mixture (A), an inorganic
filler (B), and a polymer powder (C) having a bulk density in the range
from 0.1 to 0.7 g/ml, an oil absorption of linseed oil in the range from
60 to 200 m1/100 g, a degree of swelling by methyl methacrylate is 16-
fold or more and a specific surface area in the range from 1 to 100 m /g,
and thickening simultanecusly the mixture at a temperature in the range
from 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 BMC according to
Claim 19, wherein an inorganic filler-containing resin particle (E) is
further used together with the components (A) to (C), and they are mixed
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tai ns neopentyl glycol dinmethacrylate and/or 1, 3-butylene glycol dineth-
acrylate. 30. A nethod for producing acrylic artificial marble conprising
curing with heating and conpressing the acrylic SMC or BMC of any of C ains
1to 3. 31. Anethod for producing acrylic artificial marble conprising
curing with heating and conpressing the acrylic SMC or BMC of Cl aim4. 32.
A nethod for producing acrylic artificial marble conprising curing with
heati ng apgh isﬁﬂmﬂhrﬁﬁ | enfYensd fMy SeHeP f any
of C ai ms&%é to %.ﬁaBB. At |%iini ng agent corr%&fﬂ?%?ng a %})ﬁ}ﬁeﬁr& O\j\.ﬂ/c}g(ra (C2)
whi ch hasa@ daubérooiengite a Soiddhel A Aeedd ool 5l
absorption of lin- sged oil I'n %ﬂ?rangﬁr%nﬁ%g% to 200%"7?%%%“% degree
of swel | iwithiy 26ntmitespt tmcoptirueuslyy dbtdiol d desimod eshapsl. a specific
surface area in the range from1l to 100 nferr]/g, -and contains as a
constituent co?hoRbameshedfor prioducingr énccaylic SXC ox BME akeoidiggayeany
conpri si ng a_pol ymer powder (Cl) which has.a bulk density in the range from
0.1 to 0.9EH18ImS 43 ¥3 20apderein the@olyper powder dF) -'!-Snopéﬁ-“?‘éﬁye%n 60 to

200 nml /100, degree .of swelling by nethyl nethacrylate is 16-fold or :
nor e and.ﬁl%bgghm_fegl%{hl?ﬂ(:e'area in the range from1 to 100 nferr]/g, and
contains no reggt _‘I‘ﬁg M%&?rﬁrodgcu{g ar'ylac%rﬂsc SMC or BMC according to any

of Claims 13 to 20, wherein the average particle size of the polymer pow-

der (C) is in the range from 1 to 250 um.

23. The method for producing an acrylic SMC or BMC according to any
of Claims 13 to 20, wherein the polymer powder (C) is a secondary agglom-
erate obtained by mutual agglomeration of a primary agglomerate.

24. The method for producing an acrylic SMC or BMC according to
Claim 23, wherein the average particle size of the primary particle of
the polymer powder (C) is from 0.03 to 1 um.

25. The method for producing an acrylic SMC or BMC according to any
of Claims 13 to 20, wherein the polymer powder (C) is constituted of an
acrylic polymer,

26. The method for producing an acrylic SMC or BMC 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 BMC 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 BMC according to any
of Claims 13 to 20, wherein the acrylic moncmer or acrylic monomer mix-
ture (A) contains a polyfunctional acrylic monomer.

29. The method for producing an acrylic SMC or BMC according to
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Claim 28, wherein the acrylic monamer or acrylic monomer mixture (A) con-
tains neopentyl glycol dimethacrylate and/or 1,3-butylene glycol dimeth-
acrylate.

30. A method for producing acrylic artificial marble comprising
curing with heating and compressing the acrylic SMC or BMC of any of
Claims 1 to 3. _

31. A method for producing acrylic artificial marble comprising
curing with heating and compressing the acrylic SMC or BMC of Claim 4.

32. A method for producing acrylic artificial marble comprising
curing with heating and compressing an acrylic SMC or BMC produced by the
method of any of Claims 13 to 20.

33. A thickening agent comprising a polymer powder (C2) which has a
bulk density in the range from 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 degree of swelling by
methyl methacrylate is 16-fold or more and a specific surface area in the
range from 1 to 100 mz/g, and contains as a constituent component a reac-
tive surfactant.

34. A thickening agent comprising a polymer powder (Cl) which has a
bulk density in the range fram 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 degree of swelling by
methyl methacrylate is 16-fold or more and a specific surface area in the _

range from 1 to 100 mz/g, and contains no reactive surfactant.
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ABSTRACT

An acrylic SMC or BMC, in which when a polymer powder (C) having a
bulk density in the range from 0.1 to 0.7 g/ml, an oil absorption of lin-
seed o0il in the -ranée from 60 to 200 m1/100 g, a degree of swelling by
methyl methacrylate is 16-fold or more and a specific surface area in the
range from 1 to 100 m’/g is added as a thickening agent, hot water resis-

- tance is improved by using a polymer powder (Cl) containing no surfac-

tant, a polymer powder (C2) containing as a constituent carmponent a reac-
tive surfactant, or thickening speed is controlled by using a non-cross-
linked polymer powder (C3) having a Mv from 100,000 to 2,500,000, a non-
crosslinked polymer powder (C4) having a Mv fram 2,500,000 to 5,000,000,
a crosslinked polymer powder (C5) and a polymer powder (D) having a spe-
cific surface area from 0.01 m’/g to 1 m?/g; a production method thereof;
a method for producing acrylic artificial marble in which components are
extruded by a kneading extruder (9) into given shape; and a thickening
agent.



