SPECI FI CATION  ACRYLI C RESI N COWPCOSI TI ON, ACRYLI C PREM X, PROCESS FOR
PRODUCI NG ACRYLI C ARTI FI Cl AL MARBLE AND THI CKENI NG AGENT

TECHNI CAL FI ELD The present invention relates to an acrylic resin
conposition useful as a raw material for an acrylic prem x which has
stable qualities, mani fests high productivity and is excellent in handling
property and nwdpneoes processability, a nmethod for produci ng BT/ EPOT/§120C
artificial marble which manifests high productivity and is excellent in
appearance, and a thickening agent. B W ® BACKGROUND ART
Acrylic artificial marbles obtained by blending an acrylic resin with
inerganic fillers such as al um ni um
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hydroxi de and the |ike have various prom nent functions and
characteristics such as an excell ent appearance, soft feeling,

weat herability and the like, and are widely used for counters such as a
kitchen counter and the like, lavatory dressing tables, waterproof pans
and ot her building uses. These artificial marbles are generally produced

by filling avi@bflossst h What is called slurry obtained by di sremmoneizoes
inorganic fillers in acrylic syrup, and by curing and polynerizing the
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resulting nolded article is limted. ' To i nprove these defects,
there have been conventionally nade investigations to produce an acrylic
artificial marble by heat and pressure-nolding of a prem x obtained by
t hi ckening resin syrup with a thickening agent. For exanpl e,
Japanese Patent Application Laid-Open (JP-A) No. 5(1993)-32720 di scl oses
an acrylic prenwoodhmeoss an artificial marble, excellent in handPCHIPYOIOR!tY
and nolding property, prepared by blending acrylic syrup with a
" crosslinked reg g pawearBmn 3 4 spakil L deyree B 2 Hvel € Bng :obtiaisEd by
suspensi on polynerization. Further, Japanese Patent %o | i cation Lai d-Open
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nol di ng and provides inproved appearance and thickening stability of the
resulting nolded article by blending 2
acrylic syrup with a resin powder prepared by the spray drying-treatnent
of a crosslinked pol yner obtai ned by enulsion polynerization.

However, when the resin powders disclosed in Japanese Patent Application
Lai d- Open (JP-Wijpoagess S5(1993)-32720 and 6(1994)-298883 are uUpefspd7lafiof 2ar €
probl ens that production cost increases since a |large amount of resin
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Pat ent Application Laid-Qpen (JP-A) No. 6(1994)-313019 Is wused, there is a
probl em that aging of the premx for along tinme (approxinmately 24 hours)
is necessary for thickening up to such |evel that enables heat and
pr essur e- nol di ng. DI SCLOSURE OF | NVENTI ON The
obj ect of the present invention is to provide an acrylic resin conposition
whi ch t hi ckeni ngvo9v4a09short tine, an acrylic prem x whi ch naniPCESP/0m208h
productivity, is suitable for nolding at high tenperature and is excellent
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acconplish the above-descri bed object, and consequently have found that
excellent effects can be obtained by blending acrylic syrup with a
specific polynmer powder as a thickening agent and have conpleted the
present invention. Nanely, the present invention relates to an
acrylic resin conposition conprising a non-crosslinked polymer powder
havi ng a bul k WeR9u4segs Wi t hin the range from0.1 to 0.7 g/, paEh )},
absorption based on linseed oil within the range from®60 to 200 m T%% g
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a desired form a method for producing an acrylic artificial marble in
whi ch these acrylic prem xes are subjected to heat and pressure-curing;
and. a thickening agent consjsting essentially of a non-crosslinked pol yner
powder having a bulk density within the range fromO0.1 to 0.7 g/m, an oi
absorption based on linseed oil within the range from60 to 200 m /100 g
and a degree of wWow140p98g by net hyl nethacrylate of 16-fold or POFRe97/01208
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The pol yner powder used
in the acrylic resin conposition of the present invention is one which is
used as a thickening agent, and should be a non-crosslinked polyner
powder having a bulk density within the range from 0.1 to 0.7 g/m, anoil
absor pti onbasedon linseedoilwithin the range from60 to 200 m /100 g and a
degree of swelwowpg4oossy nethyl nethacrylate of 16-fold or norepcriyporoizes The
reason for this is that when the bul k density of the polynmer powder is
equal to or WM&H%IPO (AF MT 7 VAeEEBIY Wer  pdvitler7 sV ibE kabil, yii by =
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there are obtained increased productivity and an advant age in cost. This

bul k density is preferably within the range
5 fromO0.15 to 0.65 g/m, nore preferably within the range from

0.2to 0.6 g/n. Further reason is that when the oil absorption

based on |inseegodkooss the pol yner powder is equal to or norepc§iR%00s
m /100 g, it is possible to obtain sufficient thickening effect wth a
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I s excellent, and consequently, kneading property is excellent in
produci ng an acrylic premx froman acrylic resin conposition conprising

t he pol yner powder and acrylic syrup. This oil absorption is preferably
within the range from 70 to 180 m /100 g, nore preferably within the range

from80 to 14Q m_/ g. Still further reason is tha E*Bﬁﬂ
degree of s 37 y nethyl nethacrylate of the polyner po£> er |g&ﬂ§qual

to ormore than 16-fold, effect forthickening acrylic syrup is sufficient.
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Further, reason is that since the polynmer powder is a non-crosslinked
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production of a granite-like artificial marble, clarity of grain pattern
tends to be enhanced, and further, unevenness in grain pattern tends to

di sappear. It is hypothesized that such tendency occurs since a
non-crossl i nked pol yner powder is swollen in acrylic syrup and then a part

or all of the wyehhdss Product is imediately dissolved. In %jpgg&%ﬂ on

of the bal ance between thickening effect and thickening tine,

preferable that the weight-average nolecular weight of the polyner powder
mmyaim(ﬁeﬁam@&&ﬁu&ﬁ&ﬁﬁﬁﬁﬁfﬁﬁﬁammx@ﬂﬁﬁﬂ@@ﬁﬁﬂ?%
Thi s wei ght-average nol ecul ar wei IS nore referabég wi thin the range

from 100000 to BBBEEHETHA BEP gfﬁﬂé@’iji" &y 4 D B de St dm 300000 to
2000000, n the bEHRe HEREZDEARS, W RN PR AD YA o
omosed of a nanecr S EEEEN BT 1539 ol OB RBLAEMAX b BT L MHEL 25 o
the pol ymer powhdi, JERBA S EWBRN TFOREGER I EEBU LOBSEWT. BEY
DEVWABBRENBONZIHERIZHY., 200 BEBUTOBRESICEBWT. 77
YNRTVIy JAOMERIZ B 2RMENARL R Z2EMIZH2-0Th 5.,
ZOESER. IVFILIX10~100BRBOEREANTH S,
 RBFERFESEHBET MR T MBI, AFVAZIY L— M BRLE
W SR TH K<, FIATRET 7 Yl L85 x50 8E. &
BAFULUBBE2ET2 e TE3. ARHUOT7 7 U NRBRERD L 08
RHEDEL . ZLWAHEE LARBENB ORI EH S, BET 7 U VBIES
FELG, CORB7IUYNMMEE. RUAFAREZIYUL— hRIEAF LR
JVV— b EERG LTI REBRBEAY I SBATIVNRRBRAEEEE T2
HDTH IV,
- ERFTEHAESEREN T MR T SR, W10 0EBEESI- WL T
50~4 0 0 EEHNOBEANTHAINIONIFELY, Zhit. KEEENMO
SEENS 0EEBUULOBEICR. BOhZRELOYEBRHBAENRIFL A
Y. k. 400 EEBUTOBRAICE. REOBBBELB2 - L 1XTHEL
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ARV T —BDEBFTHAEPBEIGLREERE T T2, Bi-HEs
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L. 55\ kW aBT235ENRETLIS, #ixid, ERoE> L TREL
EPIYNBRATIRKEEEWML, BT 3HEMFE L,
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in the present invention is not particularly restricted, however,

preferably within the range from1l to 100 n2/g. The reason for this is
that if the specific surface area of the polyner powder is equal to or
nore than 1 n2/g, sufficient thickening effect is obtained with a snal

amount of th I r powder and thickening is possible in r I me
to i nprove prgﬁﬁﬁﬁﬁgﬁty, and further when an acrylic resin §8ﬁ§ﬁ§+¥¥%n
conprising this polymer powder is used : 7

for the product ifeiFatl#l QIAINTER:Fitke Q. f UME ARSI MIELEF bys 0 2GR AT N
pattern tends to increase and unevenness of grain pattern tends to
di.sappear, andCi#¥.th#ESFecidiZv durEREZMNRBP % kDo RJEEE EPeloED T3t dhual
to or |less tha_r&__é%oo merr]/g, handling property in thickening is excellent
si nce °

AERO7 VYV NERHBEARBER U hERAVET VAR T LI v 2 225
2EOOEBERBLDORAHKIL. GHEECHRELYRACBEATEIHETH
NIZFIZBREBEX Oz,

%o, ARHOT 7 U ANREBEARD LERBCHEBTIOT, 77V ARM
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B OMARCHES I XY EEBREThELO. 51, A7V 2 1WMT
L2FTHIMEMTH I, RIZBEENDIHOTIILW,

Riz, ZRHOFIZ7VNRTV I v I A0HEGEESFEO—HfizonwT, B%
AeTHET 3. .
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di spersibility of the polynmer powder in acrylic syrup is excellent, and
when an acrylic prem x is produced froman acrylic resin conposition
conprising the polyner powder and acrylic syrup, kneading property tends
to be inproved. This specific surface area is nore preferably within the

range from3 woodhsdosEl €'r]1/ 9, and particularly preferably w tggrpbhsizes
range fromb5 to 100 nferr]/qg. The average particle dianmeter of the

pol ymer powder is not particularly restricted, however, preferably within

t e range fr _oml ﬁgg}:ﬂsﬁﬂﬂﬁyﬁ]’é (s ?‘tﬁﬁ’é%ﬁoﬁ abiiEE b o hat f:-m/]:éﬁﬁmi3
N A A TSI B b S RN R
| eos than 550 " Fapi T BHr LR AN A R0A PRI £ FRELCRESEEL AR L

particularly glgss and surface snoothness tend to be inproved. This
average particle dianeter is nore preferably wwthin the range fromb5 to

150 ferr] m and —par t7ubavRy 7 ir &fveZan AR BRI D Dite. dREBRR oA § RO

Lerr] T3, CITAVCARERASLLTE. ER7+—¥6. RE7EMAET 55
DTHIIL. WAL ASERESS QR4 2Ma bR NTRTHS, .
BREAOBERIECT. HOBRS. EEy+—¥6. BETodadbe:
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MREFE LW,
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ha, ZOFVIv 7AREHIE, oy 2 1 1ZIVUFEBEORS IO h 3,

13-



m The pol yner powder used in the present invention is

8 preferably a secondary floccul ate obtained by floccul ation
between primary particles. The reason for this is that when the pol yner
powder is the form of a secondary flocculate, the absorption speed of

acrylic syru nents I's fast- and consequently thickeni ty
tends to be ?é | mpr oved. Further, in this c%gzgwghgverage
particle dianeter of the primary particle of the polynmer powder is
prieferably wilt f1i% It hédr dfiGeld¥ B0, DY BNk Dk & DT HTHe *ens (% Omifhk s

;Zu;f‘a% o"or nBE 4 MR ORAN s ME SR bRl ) PAtIelels
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¥ ZOTVIVIAREBHEFL—-THERELTVWDES, @M1 IzRT &
Sz, 410k EhARIE. a>R7 1 2I2TRETIZ L 4FE L
W, BEEITORRICRME2ETIESICIE, BLIIZRT LI, ETF2H8—
Z4NAL13. 14ETHY, Ty 7 ARBBOURERIT D = 22473
L, ShohR—7ch13, 141, FL iy ) AREMERFSNEN
BEZYZZHL, RUPROFISDOEFERTIZLMFELWY. 4. 7L 3
9 VP ARBEMEWETIREG I, BREERAR KRBT 2010, BRSCIML
TELZEDBFET LW,
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produci ng the pol yner powder as a secondary flocculate tend to be

| nproved, and when the average particle dianmeter of the primary particle
is equal to or less than 1 [err] m sufficient thickening effect is
obtained with a small anmount of the polyner powder and thickening is
possible in a short tine, therefore, productivity increases, and further
when an acryl WOY998 conposition conprising this polyner powRdFIrPoim208sed
in the production of a granite-like artificial marble, clarity of grain

pattern tends to be entamchd @deik. udeQnblel & Wil hrahF pagt2ehitlends % £ &
Crotoranly w thin tnoc AR Rk SRS Lo AR AT U e
ref-era within e ra ) . er - S
.I([:)onstitutiyng t he pol yr’rﬁbg‘o%% v)a&igufﬁﬁm@%gd?oﬁﬁ@eeqp%ﬁ@#%‘elﬁ
ey ar pa y

sel ect ed as the occasi on ‘demands,” and t e no I cula
restricted. If the. BREOEASARKRBOEE L RO T, BEOKE (5ml) L0k
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HEREH : ROMHSA—-6201 (BRMERYN) 2HwWT. SEREET
MMEL %,

CTIUNRY Ty TOME

BEREHHYFE: GPCHI- X 3HEME
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MW, BRARVYIASS—H) 58, RUBHEBRHV LI SB2ERAH, BF
FHATTHRL NS T OCIMLE, Zhiz, XFMAFIIYL—K50
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appearance and the like of the resulting acrylic artificial nmarble are
took into consideration, an acrylic polyner is preferred. Exanpl es
of constituent conponents (nonomers used for polynerization, and the like)
of the polynmer powder include alkyl (neth)acrylates carrying an al kyl

group having carbon atons, cyclohexyl (neth)acryl at lycid
(met h) acryl at ﬁ%@ﬂ&’gxyal kyl (meth)acrylates, (neth)acryli c%ﬂfjg,’y al
salts of (nmeth)acrylic acid, fumaric acid, fumarates, maleic acid,

mal eat es, ar-ong? ) cBE A4igEs, (R ) adékde, (nmeth)acrylic anide,
(neth)acrylonltrlle vinyl chloride, maleic anhydride and the |like. These

may be opti on¥é{t MM#’FZ@&*&@&@ By 7ol yhErm 78 T T T IBIAMT anof t wo

cont1 ¢ut | nBach P oy 1 % 0. ARG A e, (e
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FEMN0. 1l umpTeNyas eBE,
Bohrxevrvarifv, BEEREK (P—2) 0EH Lm0 FEEE
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I£2 0 ETHo k. TOMOWEEERL R,
(3) B&tkpk (P—5) oBEH _
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Further, the polymer powder used in the present invention can be a pol yner
powder having what is called core/shell structure constituted of a core
phase and a shell phase respectively conposed of a pol yner having
different chem cal conposition, structure, nolecular weight and the |Iike
each other. In this case, the core phase may be either a non-crosslinked
pol ymer or a ¥Y@8H40p¥ked pol yner, however, the shell phase iPCTARBYUQIZE] t O
be a non-crosslinked 10

As constituentidéo ﬁ%@ﬁ-h@@@@%%@@%b‘sﬁﬁ+ phase of the pol yner
xanpl s of the Lo BatcR (Erolh Al | LS O uder - and.the
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conbi nation of two or nore. It is preferable to use nethyl nethacrylate as
~a main conponent of the shell phase since affinity wthnononer conponents
cconstituting acrylic syrup is enhanced. For crosslinking the core
- phase, there may be used as the constituent conponents pol yfuncti onal

- mononers such _as_ethyl ene glycol di(neth)acrylate, propylene
di (et h) acryl a‘fve’,”’ﬂg%gbu-t yl ene gl ycol di(neth)acryl ate, ngf'?ﬂ?’ghém

gl ycol di(neth)acrylate, 1,6-hexanediol di(neth)acryl at e d| nmet hyl ol et hane
di (met h) acryl ate, (fEE 1(-#Dn&hﬁ§alﬂmopm AB(M%)&&M}KM%&?A 1. 588

di met hyl ol propane dlinetH%acrégg trinethyl ol ethane tri th) acryl ate,
t ri.met hyl ol pr og&rRe7at* Pat & 7 &4 ity biSnBit T 7R R
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and the |like. These can be used alone or in conbination of two or nore.
11 , Further, the polynmer powder may contain an inorganic
filler, however, for further increase of the thickening effect, it is
preferable for the polyner powder to contain no inorganic filler.

The productionﬁw‘a&sfor the pol ymer powder is not particul gdpspore1zos
restricted, and, ftor exanple, public-known nethods such as bulk
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as spray drying, freeze drying, salt/acid coagulation and the like to give
a polyner powder has excellent production efficiency and is preferred.

The acrylic syrup used in the acrylic resin conposition of the present

i nvention consists essentially of nethyl nethacrylate or a (nmeth)acrylic

nonomer m xture Fa End pol ynmet hyl net hacrylate or an acryliﬁFQ@ﬂQEY r
(b). thacrylate or a (neth)acrylic nononer r %@) S
preferably a unsaturated nononer or unsaturated nononer m xture containing

methyl met hacr Y18tk 5 B Fmodnt{iviidbiBn8tth .r B@&E Ar®@ 60 o B0 LY 7=
barticul arly 1ot Evbd 2 Monadar 4 B o8 E 4 e B SR oo By BE e
Sféﬁ! 'XcaglgsLgygagg&%ﬂa@m&@%ewsgﬂww Al MBI AN C
. WHT8O0TCICRARL. TOETE 2RMEMNMMKLE, Z0#%k. 90CICRERL2ZK
RIN#EE. ozl 20CICMBALTREE) v— 2Kk iz@FERLTASY—
2T, MEBEBSEKRTLE, BohARASV—2RE. ¥ LAE. 50Co
REAESBETERL. FHRFEMNS S8 umDIEBBEAKNRK (P—-15) %
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properties such as nmechanical strength and the |ike when this acrylic
prem x is used as a raw material for an acrylic artificial marble, the
content is preferably within the range from30 to 90% by weight. The
reason for this is that when the content of the conponent (a) is equal to
or nore than wa%Aeeel ght, the syrup has | ow viscosity andt hedRirn 1208
handl i ng property thereof is excellent, and when the content of the

curt g tends. A %%%‘?'E;tﬁ‘)%? éﬁ?ﬁ'ﬁ%“%:lcg%%'@%ﬂgﬁ&?am e W EnE ) are
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BEHYFEIX)L2HFThok, Z0WEESEE 2 12RT.
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fumaric acid, funmarates, maleic acid, naleates, aromatic vinyls, vinyl
acetate, (neth)acrylic amde, (neth)acrylonitrile, vinyl chloride, maleic:
anhydride and the |ike; and polyfunctional nononmers such as ethyl ene

gl ycol di(neth)acryl ate, propylene glycol di(nmeth)acrylate, 1, 3-butylene
gl ycol di (neth ac | ate, 1, 4-butylene glycol di(nmeth)acryl

1, 6- hexanedi dY0? '% th)acrylate, di net hyl ol et hane di(meth)?’I waynum

13 1, 1- di et hyl ol propane di (nmeth)acryl ate, 2, 2-

di met hyl ol pr gpang di(-Red fRFaLsy Hekd M8t 5] plrediffeX i3 B4 omeic el g at e,

trimet hyl ol prog;me tri rreth acrylate, tetranethyl ol net hane
tri (meth)acr B Tt & ) of R KrEn £Cdi @W@tﬁﬁ%ﬁﬁyﬁaﬁ & =isopent yl gl ycol
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di (nmeth)acryl ate, polyhydric esters of (meth)acrylic acid and pol yhydic

al cohol s [ pol yet hyl ene gl ycol, polypropylene glycol, pentaerythritol,
di pentaerythritol and the like] , divinyl benzene, triallyl isocyanurate,
allyl nethacrylate and the |ike. These nmay be used alone or in conbination
of two or nore obAgeccasi on demands. To inpart strepgiiperadoyent
resi stance, dinension stability and the like to a nolded article obtained
by using the acrylic resin.conposition of the present invention, it is
preferabl e that the conpone@t (| lPSirpsits el iy f it opal nononmer such
as a polyfunctional (ngth)&slylPorORRARIVLPREPIKe2OPnt hi scase, the
amount used of the pol | fu%d (RPMBAoTE T IETIRR paffiCul arly restricted,
however, the pol yfuncti pna momer is frteferably used in{an anount within
the range from3 to 50% by ifght in the conponent (a)e~tojobtain the
above-described effect | nofle2f m-cm?}zr* woovopepEPH ¢ular, it is
preferable to use neopehty| ®W¥yl| FEE UrHBthas' AT e de som ojrer ot her than
met hyl  met hacryl ate to}be :ﬁeseg in the conponent (a). since ja nolded
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article having remarkably excellent surface gloss is

14 obtained. In this case, neopentyl glycol dinethacrylate

andot her pol yf unct i onal nrononmer smaybeusedt oget her. The anount to be bl ended
of neopentyl glycol dinethacrylate is not particularly restricted,

however, it igyds able that the amount is equal to or nore_than 50% by
wei ght based on the total anmount of nononers other than netﬁ?F”E”mtms
nmet hacrylate in the conponent (a). Pol ynet hyl net hacryl ate or an

acrylic copolynmer (b) constituting the acrylic syrup used in the acrylic
resin conposition of the present invention is preferably an acrylic

pol ynmer containing a repeating unit of a nethyl nethacrylate structure in
an anount within the range from '
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50 to 100% by nmol. The content of the conponent (b) in the acrylic syrup
Is not particularly restricted, however, in consideration of workability
when the acrylic resin conposition of the present invention is used as an
acrylic prem x and physical properties such as nmechanical strength and

the i ke when {Waigsp@gy! iCc prem x is used as a raw nmateri al peprnoiesy!icC
artificial marble, the content is preferably wwthin the range from 10 to

70% by wei ght, nbé% Egegerably from15 to 60% by wei ght, particularly
preferably from e & % by wei ght. The conponent (b) may be
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nol ding material are took into consideration, the weight-average nol ecul ar
weight is preferably within the range from 15000 to 300000, nore :
preferably within the range from 25000 to 250000. As the
constituent conponents other than nethyl methacrylate used in the

conponent (b) ywd fpbegdr € |isted, for exanple, various corrpor}%?}:?%muos
previously listed as exanples of the constituent conponents O e

component (a), and the like. These can be also used in conbination of two

or more, and a2t Bpt Boddl Pyn sl § b ATl BHA % Bpol EncH #55E 7+
nmononer. The cogponegt. (b) .can ! d blic-known pol ynerization
met hods such %ggoi ﬁ%ﬁ%mgﬁ%ﬁ%ﬁﬁ#%ﬁﬁ;ﬁﬁbﬁ enul si on

pel ymeri zati on, hﬁywrfkog pol ymeri zati on and the |iKke. : The acrylic
syrup used in thé acrylic Pesin conposition of the present invention may

gesa syrup obt agnegt shy x0h 550 m BRI RE ( POIBONQRR 16 8)i-1 nﬁ%"ﬁ:%?@@ﬁeﬂﬁ %)
yrup obtained by partial polynerization of the conponent (a) to
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t he conponent (a), or a syrup obtained by further adding the conponent (a)
to this partial polynerized mxture or by further adding the conponent (b)
to this partial polynerized m xture. The contents of the pol yner
powder and acrylic syrup in the acrylic resin conposition of the present

i nvention arevw@bydoadsti cularly restricted, however, it is de
16 that the content of the polynmer powder is wthi n%(ﬁzﬁlf’gﬂé‘@

fromO0. 1 to 100 parts by weight based on 100 parts by weight of the
acrylic syrup. EW&%@G@H’EEBM&IiﬂEK‘m the anount used of the
pol ynmer powder E bg to or rmre than 0.1 part by weight, high

t hi ckening effec St §2t’0‘ b&1 mani fested, and when the anount used is
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than 100 parts by weight, there is an inclination that dispersibility of
t he pol yner powder is excellent and advantage in cost is obtained. This
content of the polyner powder is nore preferably within the range from1l
to 80 parts by weight. © The acrylic resin conmposition of the
present invention becones an acrylic prem x particularly us raw
material of aYYOHer l;?c artificial nmarble by further blendi ngy‘uﬁ"’a’?\"% ani c
filler, and optionally other additives and the like. - The acrylic premx
of ‘-t he present%.i maent oy vhas=fledpus es Utihat hi2 WAL HO) stFakiegsy and hag
excel l ent handling property and measurement and the |ike are easy

I n._the acrylicBpradni @ 6f%dhe %@%Uikﬁﬁémwﬂil QM&S@&&%@M]\L
oA b b BUEMEDY g LD e 008, L om 500 b SRR T, o
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17 to be inproved, and when the content is equal to or less than

400 parts by weight, there is a tendency that a nolded article having high

strength can be obt ai ned. As this inorganic filler, there can be

appropriately wused inorganic fillers such as al um ni um hydroxide, silica,

anor phous silica, calciumcarbonate, bariumsulfate, titanium oxide,

. cal ci um phosph¥@97/40888c, cl ay, gl ass powder and the |ike as PREIBYOIBon
‘demands. Particularly when the acrylic F/rem' x of .the present invention is

used as a nol di bd=net @ Var K877 4l d6Ri7 L o 7 Rl £ 4 i SRIGH 1n9 ox Blddle,
TIPS SRt SARE.E Lrpr ki Z AR 22 T A L
i I HRPED TH <. RFBL < HWEERBCTRELBEIEBD TEL. 4
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be optionally added various additives such as curing agents, for exanple,
organi ¢ peroxides, azo conpounds and the |ike such as benzoyl peroxide,

| aur oyl peroxide, t-butyl- hydroperoxide, cycl ohexanone peroxi de,

met hyl et hyl peroxi de, t-butyl peroxyoctoate, t-butyl peroxybenzoate,

di cunyl per oxi -bi s(t-butyl peroxy)3,3,5- trimethylcycl ohexane
azobisisobutyﬂgﬁ?prl e and the like; reinforcing materials sﬂ%ﬁnﬁgwﬁmblass

fi ber, carbon fiber and the |ike; coloringhagents; | ow profil e agents,
and the |ike. T& P VicBrESH Oby Stihes Hllile £k I0f T Prc<E stearclil) Rhuyeiied

o oie S RE T BN el el P iHon 0 116 T Pamatas
t hat CRMMLHLE (EABMTARKRC=—4—. X7 Y2—E&=50mm.
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2= 74— H1IHETSSUSHBERARCRAL, 1 70 g/ 40BE TR
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£, RARUVHAOKBAEMEAHRBRE T (C) 2/ v=7yL s
BRIV a—T4—F 2RI BSUSHARMIZRAL, 70 /80
TERMAMLHELBICHET 3K v (IERAIZBAL £,

Eniz, BEAREK (P-2) /2o 0oPYs MR I Ya—g4—4

SIMTETZSUSHABRRIZRAL, 25/ PORETIMLHLEBI-HES
LOBRy MCEREICBALE, : _ _

LEOFET. F7VNRY 597, BAGKKWKR. EBESHARUESSHEA
SRHBN T ZBEMIEFRAL T, BETPLHUBNIC TRM Y BB -8
TETHLHL, BEFLHLBAEROIVRROF IV UNRT LI v 2 2%
MRS/, BRFLHLUBP NS ES 3RERI49TH-1, Boh
EEERATIVINARTLIv ZAR, BREXTETHY, HLELBESROXY
WEAEEBRTYH, REDSDEDEVEVBWHEORFLMRBTH- L.

Rz, COBOSNERHEHRAZIIUNBET VIV 725200 mmBOEERE
ASRICFKHEL. @¥EF130C. EH100kg/ cm2 ORGET] 040
mEMEELEEE, EX]1 0mmOWEBAR7 JVNVBRATIRBREE-, B5
NEMEARAAIREROREIIRBABLECERRETH Y, HiRIED T
B, BOTHELRERMER L. $AREHBBRICLASHEKEL. BHTE
EtiBEh A BORFLEEBATAEETH -, |

(=2 7] .

EMMULHBUBERCY A 2 MY 200, ZiEH2 6 L AEOSFETE
MR LU LI 2SS RALT., Y— MNROBEPF77INVHESL 3y
I ABBMER-. BOohRERTFIVNRTVI v 7 AT, BEHF

-30-



the amount is within the range fromO0.05 to 4.0 parts by weight base on
100 parts by weight the acrylic prem x. This anount blended is nore
preferably within the range from0. 1 to 2.0 parts by weight.

Further, a granite-like artificial nmarble having clear grain pattern and

excellent in dgglSkeseg" Pe obtained by further blending an ir}%m'mg 8
filler-containing resin particle to the acrylic premx of the presen%0

i nvention and by nolding the resulting m xture. It is hypothesized that
the reason for ERi® Y s ¥Hak 4 H-FRT ko pf & & O ¢ IR Yife st R e iR Y0 T

needs no agi ngégeri od and thickens in a short time after conpletion of
kneadi ng, ther &%: indefiniteness in the interface between grains and

o oni b teq. RS Ar TR PUIRRIY 50 FARRMI TS DERA PR He
orE! o1 B | ol LTS LR, Oy BRI AN MR RS IS RIS B
by wei ght base@MLIOBHORFAIZRBNRLMWHEERBTHY . XIRKMBHTEL . B
THAzEEERFEEL. F-RERRCLASHEE, BHTEEEIHEh
ENBORFLABAATRBRE TS .
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CRTIZRT LS, BAHKHEK (P-2) ofRkbY iz, E4H4®E (P-9)
Xiz (P—10) 203z, EEM2 7T LABKODFET. ¥— RO
BERA7IINRT VI JABEWER):. BOohLREHE77UMRTL
v 7 ABBEYIE. BREETETHY ., F1LVHABESR T, "ADEDEWOER -
YD EDRF LRI TH- 1=, .
CRIZ, SO MRTIVAMRT LIy JABED E AV, ZiEH 2 6 L AR
LT, B2l 0mmoEHEAR7 7V NRATIREE+EBA. Bo5h-0ER
AALKRBEORAIZREIHLE |MWETRRBTHY . XRAEHTEL . B
TEHBRLABREEAL. -6 EBERICLASHEL . FEHCERRCELES
BoORFLAEAAIKRARTH - -,
(itig# 1 2]
RTIZFRT LS 12, BEH (ESHBR) AERAET. 77ULRS 5 v 7,
REBETEARCEBTENAABEE T RN IESERALT. FERAF 2V
WRTUVI A2 XVHLBUL, BREMUS LBRCHENTES 20
MiZWA 5 THo /. BATEHKIE., HKEHI2 6 L AEoHE BL, Ao Y
2=T74—F1PoOBRAEEIZ200g/92. RIVa2—74—F2050H
AMEIZ100g/@) LA BOhERER7IINVRT LI F R, W
BET+9THY, Y— b ERELEDHT. T, REDEMNPLL. MYFE W
YENRBHTRRTH k.
R, ZO7IIYNRTUVIv I XM, R 26 tAFBizLT. Ex 1
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by wei ght of the acrylic prem x. The reason for this is that when the
anount bl ended of the inorganic filler- <containing resin particle is equal
to or nore than 1 part by weight, grain pattern having excell ent design
tends to be obtained, and when the anount blended is equal to or |ess
than 200 parts_ by weight, kneading property in producing t | i
prem X tends“?%’%‘gnﬁsrrpr oved. Thi s anount _ Q&w%m’%

bl ended is nore preferably within the range from 10 to 100 parts by

wei ght . A B R pHEN IsT 8 ¢ ondvt BUE DR heT O dni &&ITRRIEAE (@ Bi ni ng
resin particle, any resin is permssible provided it is not dissolved in
met hyl et ha@Wét’éff—-and, for exanple, crosslinked acrylic resins,
crosslinked

19
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pol yester resins, crosslinked styrene resins and the like nmay be |isted.
The crosslinked acrylic resin is preferable since it has high affinity
with the acrylic resin conposition of the present invention and can
provide a nolded article having beautiful appearance. This crosslinked

acrylic resin NP othodsk be one conprising polynmethyl methacrylgi@peiniad
acrylic copol yner “obtail ned froma nononmer m xture containing as a main

conmponent net hyl, hacryl at Thp Lnarganic-filley 9_nst ituting
t he inorganic f@rg o)l EEse) @ g @l@ &pfgrxaﬂalxy ysed in an
amount within th ﬁé)n15gﬂt 4%3 parts by wei pht based {an 100 parts
by wei ght of the BR SKTh @e@oa for @hl@o@@ t @Al @k@@@@ gont ent of
the-inorganic fi .cr ~Ss—a4g H—FoF-e—+-hah-50—parts—hy gbt, feeling
and heat resistfn t NS eSUl € NG D d@H"‘aF’tl?I D""‘te‘ﬁ ‘f’tf’ D& i nproved,
and when the confe eqld]. T Or Tesy tRATPIHoT bAr tSAY ppght, there
Is a tendency that_a nmnlded article having high st¥ength ca ib‘e obt ai ned.
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For exanple, a nethod in which the acrylic artificial marble nolded as
descri bed above is ground and classified is preferable. As the
inorganic filler-containing.resin particle, a particle of which particle
dianeter is equal to or less 'than the thickness of the nolded article can
be used, and %H?Qﬁﬁﬁ&t!C|e can be used alone or in conbinatiqqnﬂ&thgm or
nore particles eac aving different color or particle dianeter.

There is no specific restriction regarding the kneading nethod for the

constituent conponents to dqhihal he[ acryl1 ¢ resinjconmpogidion of the
present invention and the [afry|Rer €@ x @PRPOR c@ﬁﬁ@s[&ion, if it is
met hod ﬁ 21
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capabl e of kneading a material having high viscosity efficiently.

In particular, since the acrylic resin conposition of the present

i nvention thickens in a short time, an acrylic prem x can be produced
continuously by kneading uniformy the constituent conponents of the
acrylic resin conposition and an inorganic filler and sinultaneousl

t hi ckeni ng an¥O9%4899%,di ng the resulting mxture to formthe FFRIEITRIDHt o a
desired form For this extrusion, public-known various nethods can be

used, and anong other, a kneading extruder is suitably used. The

kneadi ng extruder may not be limted if it has kneading function and
extruding function in the mecaLfie,] and a machin equi pped with a screw can
be listed as a no-limtihg llee@ Thigs ecrew peefgrably has a shape
whi ch | owers heat gener at | %in wkrieadi ng as nmuchlas gossible, and it is
nore preferable to enable g jwater—to—ftow jtirdugh the inside of the
screw. Regarding cooling,|{mtl| grsfergphl g t@ cogd 1ot only the screw
itself but also parts D m% 6' &6 '6
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around the screw, and public-known nethods can be adopted. The di aneter,

l-ength, depth of groove, nunber of revolution, tenperature and the |ike of
the screw nay be suitably selected depending on treating anmount, physical
properties and the like required for a m xed product. Further, the screw

may be nonoaxi eopjogesi @l or triaxial, and there is no |imtgicperoizes
22 Next, one exanple of the continuous production nethod

of the acrylic pé.angx %f tPP : #’esent invention will be described bel ow
usi ng figures. Y Ik '%ﬁg conponent anong the constituent conponents

o e PEOTLT e ! HMIEC M e e on SRR SV
. JARBOoNIE.
O: RESEDUWRYEVENREET LI v 7 A58 5 hk 2, Mk
izik 1 6RERICAERL £,
A:KHRICI I 6B EEL, BohATVIv I AIZRRESDENRD
D, MYBWEXRERRTH- £,
X: 20U ER->THEREDENDY, RUBWKUIFEBEDTRRT
3‘9.-9 .
R & DR
© : KR PBH TH .
O+ : RBrLVE.
O : HRHME . |
A FREDH B,
X FERHBEE N,
B & o Fm FiEH%
O : ¥rF—hRLe 2. XKHTEREIEDTE .
O: EVER—IHBa<. ROFRELF.
A EVR—NBHY . RimFERFEIE .
X : Brk—ibd% <. HinFEREIRD THEL.
582N P=R=R0% 1L
©: BHTHUATHRBRENIENLS,
O:BATEEHIZENS,
A:FEARPRERFTEY., BEMIS 5.
X :FEREPHTEY., FCEEMICSS.
BE&DRBOBRBKRLS
© : BRLFIEL 2L, #WCEERCENS.
O:8Fns»u. BEEHZEILS,
A BEBELASHDY, BEKICSE 3.
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vari ous conbi nati ons of the above-described various constituent conponents
are possible provided they can pass through a liquid transport conduit (a)
2, liquid transport punp 3 and liquid transport conduit (b) 4. For
exanple, a conbination of syrup and additives such as a curing agent,
internal releasing agent and the like is listed. Wien a 1liq ig ent
obt ai ned by ma e various conponents is used, it is préF ngﬁgﬁﬁo

revi ously nmeasure the riQu o] nt n . x them sufficiently before
Eei ng in%/r oduced i’ﬁt:cﬁgé‘ %@%Qé.(rrpgp%‘:%ﬁﬁgﬁ:ggéﬁef erable to sel e>c/t

mat eri al s whi ch_gre. no hem corroded where they are in contact with
the liquid conﬁgkéhf:;f%&ﬂg%%%ﬁ%gytank 1, liquid transport conduit (a) 2,
L.quid transport pegp @ iARAL b SRR RADIYNL 6R) s B W AU &

transport punp 3 is not restricte provided it has quantitative supplying
function as represent®d: bYR EMEWRRPAT ADDLIRNTKL IPUNPR ARy IZIB S h e,

preferable to select it considering physical properties such as viscosity
and the like of the<|:iffid: & e BRTR m:umﬁé%.#u&u&%%xu#umsn
' EFPZ2VUNRTVI Y IRE. REDENDY, MUBVEREDHT
FERTHo-,
TV 3y 7 ABBEWOEREE,
O :FiROWRDOLAERANTHLHLABRE I, fiEOW@mEBRESET
37V v 7 ABEYNRRONL,
X : FIEOHROZA EAOTIMUBLAEN, MLHLAETZUNMRTL
IV T AEHEDHRE LED 2P Ik,

PDEDREEFISDE O LI, HMEHLLTREEOERERRER
BIeizkY, WHECELETIVNRBEERY 2GS - L 5T EIZ2Y,
Tk, ZO77UNGREBEEDICX-T. BEABCEL, REMTHCEN
LIy IREBBIZLBARICRY. ESIChEAVWTEEZLZ 7Y
NVNRATIKBREBELENBE2ELTEY., TELHBEIZERLDOTH S,
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On the other hand, the powdery L,unpunent anong t he

23 constituent corrp I ic premx is introduced
into a tank 5. Regarding the MM m‘m‘ used here, various
conbi nati ons of the above-desc woUs <constituent conponents are

possi bl e provid bhfgescan pass through a quantitative feeder g, .%ﬂ.g.,
conduit 7. A nggl nation of other vessel 5, quantitative feeder /0(}208

conduit 7 may further be added accordi ng% %nunber of the kind of the
constituent conponents. Wen a powdery * % nt obtai ned bym xing the

vari ous conponents is used, it is preferable to previously neasure the
various conponents and mx them sufficiently before being introduced into
t he vessel 5. 1. BEENRO0. 1~0. 7g/m ] OBHAARTHY, Pev=Hli-HT2R

HEH6 0~200ml/ 100 gDEEHNTHY, XFNAIIYL— b=l
TOWABKEN] 6fEULETHIHEREABHMEL. A F VX FIYL— i
(X2) Z2YNREEEREY (2) . RU. BUVAFARAEZI2YL— Nt
TFIOVNRIEEE (b) DORBTIVARS Sy TE2EE+2 - & + 1
377 VNREIRESY.

2. HAURBRKOEREHHSFEMN] 0FULTHA3HREIBHOT Y
N RSB, |

3. EBAKMKROLEEM?1~100m2 /goWHENTHIHREL R
BO7 7 vV RERERD.

4. EBAHBROTHMFENI~250 u mOBEATH 2 HRE 1 2K
D7 7Y NREBEERY.

5. EAUBRKL. —REFELIREL = ZRERETH 2HRE | 1R
DT I Y AR B,

6. EAHBRO—RNFOEHKFEN0. 03~1 xmoOMERNTH2
ARESERO 7 7 VMR BIRE R Y. '

7. ERBEBRBETIUNREBAEIOGHBEIIIHNAIZROT 7V 0

% BB AE B . _
8. HEAHBRKRIT7/ Oz VBEEETIWMRELBROT7 7 v RHiE
AR,

9. BWREI1RZRBO7 I/ VNAHWBMERY & BBFIEAL /T2 %
REETH272UNVRTLIv IR,

0. o, BERHAASERBNF 2S5 TBREIZROY /Y LR
TVIv IR,
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When a powdery conponent obt ai ned b
different particle dianmeter anﬂ“lﬂ“ﬂ““l
vessel 5, since there is a po

5 it is preferable that the vessel has nechanlsn1cap

of bl endi ngsuc atlngbladeandthellk Further, it
use a naterlapﬁ%ﬂﬂ&hbch no chem cal and phyS|caI |nfluen

powdery conponents, to make the vessel 5.

abl e

y IS introduced into the

m X conmponent s each havi ng
ﬂ! is classified in the vessel

co WELF 1y

The quantitative feeder

6 i's one such &s*-for exanple, a screw feeder, and is not restricted

provi ded it has uch The ratl
of . the supply o ésgﬁédflta eedggh%géﬁﬂ t%e su

t2 zansport punp3) vs—nf @‘ﬁ%’ﬁ'ﬂ@ﬁ IREDPY VR T L3 v a 2.

it 9 &0

o b
1 hd

yPﬁgéght)

13. 50, AFPVVBRHEMELSETAERAIBRO7ZZVUNESL 3

v A,

M. BREIEROTIUAMBRTL I v I AL MBIMERIET 5 - & & 58

T BT7IVNRATIKBEROBE .

15, BREL1BEBO7 7V NVREEBEBRDOEMEE S L BREBREHEN L 21
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SR ERGHI,
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B oA,
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% DMEREH,
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possi bl e. Therefore, it is preferable that introducing anmounts of the

| i qui d conmponents and powdery conponents-into a hopper 8 are controlled
with constantly being weighed. As the controlling nethod, for exanple, a
met hod which weighs the tank 1 and vessel 5 and other public-known nethods
can be used. oon4enef CONduUit 7 is used for introducing the pews@H 1208
conponents into the hopper 8. The |iquid conponents and powdlery conponents
supplied to the hopper 8 are supplied to a kneading extruder 9. The |iquid
conponents and powdery conponénts supplied are kneaded by the kneadi ng
extruder 9 and at the same tine, the m xed,product thickens in the
kneadi ng extruder to beconme a prem X. //; An extruding die 10 is
nounted at the | eading end of the kneading extruder 9, and regul ates the
cross sectional shape of the continuously extruded prem x. The thickened
premx is formed into a prem x having a desired form by being extruded
fromthe die 10. This forned pren'z ISG.I'[ 1nto given length by a cutter
11. The cutter 11 is .

1 - 5

0 11 B
é%'? =
14 12

F1G.2

and

N
N




one such as, for exanple, a guillotine cutter, -and is not limted to this
provided i.t has the equivalent function. Fig. 2 schematically shows
*one exanple of a prenmix fornmed into a sheet form In Fig. 2, a mark P
indicates length, a mark Q indicates thickness and a mark R indicates

~width, and dinensions of the marks P, Q and R may be suitably controlled
to deS|red sizes respectively. This forned 25

pren x needs no agl ng, and can WW@WI% to a mold directly after
form ng to_be nol Further, since this formed prem x has drapi ng

property, FR’I@ISr %%I@Wﬂ'—ﬁﬁgﬂorl\qm&lﬁr ERENLY, PR VPR 12 and

the like after being discharged fromthe
PRODUCING CRYLIC TIFICIAL MARBLE AND THICKENING AGENT

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

excellent in appearance, and a thickening agent.

BACKGROUND ART

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

temperature. However, since this acrylic syrup has a low



die 10 as shown in Fig. 1. Wen a long tine is required for the
transportation before nolding, it is preferable to cover the fornmed premx
“fromover and below the premx with covering filns 13 and .14 to maintain
natures and conditions of the premx. It is preferable that these covering
films 13 and 14 have barrier ability against nononers and the |ike
“contained in the formed prem x. Further, when the formed premx is
transpor t &@iking grpPeratupeef sheyey it e Piher asebestioandhame | i ke to
mai ntain the forned shape. The acrylic artificial marble of the
present iLoreRing e Perbng stempesatare,i agid songaquently enidorg the
present invention into a nold and by subjecting the filled prem x to heat
and pr ess¥i@de df Fgaudg@d ffior melsined eFxding Lhdaw predncdskikeY curi ng
met hod i ncl ude, but not Sﬁgcichally limted to, a.congressLon_nDIding

net hod, i AUty iRFRgtherRods axPrehlsm R Fding: hbe fiddimgk |ike.
The follow ng exanples further specifically _illustrate the present

i nvent i on3bid e ofoFheyF hgrryekete @ modd,” she cpnfiguragdonptfrhe by

wei ght . resulting molded article is limited.

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

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

molding and provides improved appearance and thickening

stability of the resulting molded article by blending



The measurenents of physical properties were :

26 conducted as follows. Physical properties of a pol yner

" powder Average particle dianeter: It was nmeasured using a | aser
scattering particle size distribution analyzer (LA-910, manufactured by

" . HORI BA LTD. ) . Bul k density: It was neasured based on JIS R 6126-1970.

SOl absorption:, It was neasured based on JIS K 5101- 1991, and the nonent

directly SIS XAER-Vikh Puﬁﬁs16e&&ﬂ9?¥uﬁ¥eE%H%QhP¥ hensPraYaddi ti on
O e o Sy Sl D3R 9Ll VA def Lot e, 0Pl el Lgngoi i
emulsion polymerization.
However, when the resin powders disclosed in
Japanese Patent Application Laid-Open (JP-A) Nos.
5(1993)-32720 and 6(1994)-298883 are used, there are
prbblemsthatproductioncostincreasessinceealargeamount
of resin powder is required for thickening acrylic syrup
and, further, productivity lowers since a long time is
required for thickening.
f‘urther, wheﬁ the resin powder disclosed in Japanese
Patent Application Laid-Open (JP-A) No. 6(1994)-313019 is
used, there is a problem that aging of the premix for a long
time (approximately 24 hours) is necessary for thickening

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

DISCLOSURE OF INVENTION

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

The present inventors have intensively studied to



met hod (expressed in terns of polystyrene). Degree of swelling: A
pol ymer powder was introduced into a 100 ml neasuring cylinder, this
“cylinder was tapped Ilightly several tines to press the content to be a
volume of 5 nl, then to this was introduced nethyl nethacrylate cooled to
~a tenperature equal to or less than 10[err]C to nmake total anmount to be
" 100 M and the m xture was quickly stirred to obtain total uniformty,
t hen, the amsonpl ish cyhendbovewsestaiihied nebljéat a andstanseguepdrlat ure bath
~for 1 hour at 25[err]C, the volunme of the polymer powder |ayer after
swel |'i ng wesraretouné dthahdexire ldegrte e ifect®| ¢angbaacbthdnwed &y the ratio
of the volume after swelling (5 m) to the volume before swelling.
Speci fi ¢ didndtingracrylicwayrapavditdd abppesd fiia meyarmen ReWger ods net hod
using a surface area anal yzer SA-6201 27
a thickening agent and have completed the present invention.
Namely, the present invention relates to an acrylic
resin composition comprising a non-crosslinked polymer
powder having a bulk density within the range from 0.1 to
0.7 g/ml, an oil absorption based on linseed oil within the
range from 60 to 200 ml1/100 g and a degree of swelling by
methyl methacrylate of 16-fold or more, and acrylic syrup
consisting essentially of methyl methacrylate or a
(meth)acrylic monomer mixture (a).-and polymethyl
methacrylate or an acrylic copolymer (b); an acrylic premix
comprising this acrylic resin composition and an inorganic
filler; an acrylic premix obtained by kneading uniformly
constituent components of this acrylic resin composition
and an inorganic filler and simultaneously thickening and
extruding the mixture to continuously form the mixture into
a desired form; a method for producing an acrylic artificial
marble in which these acrylic premixes are subjected to heat
and pressure-curing; and a thickening agent consisting
éssentially of a non-crosslinked polymer powder having a
bulk density within the range from 0.1 to 0.7 g/ml, an oil
absorption based on linseed oil within the range from 60

to 200 ml1/100 g and a degree of swelling by methyl

methacrylate of 16-fold or more.



(manuf actured by HORI BA LTD.). Physical property of acrylic syrup
Wi ght-average nol ecular weight: It is a neasured value by GPC nethod.

(1) Production Exanple of polynmer powder (P-1~P-3) - Into a reaction
apparatus equi pped with a condensation tube, thernoneter, stirrer,

-; droppi ng apparatus and nitrogen introducing tube were charged 925 parts

f distilled ter, 5 ' | kyl di h di sul f t
of Gt let vt er. sprgh pRLoRathm A el O s Tonate
t [ | te, ,and th ulted m xt heat ed _at .70 Cwth
potessium per e kgke: 214 LG el A€, g g5, D58 BYaRbaf B, LS,
I sti f 50Q. t f t hyl h | gt i f di
Gonet ot L S RERREROA 258 UL MR 0P R0 T

over 3 hopts gl ong e iyl Wil 2 TebUbERMRRLIEPL 8y LiiRleibg Rt Ure for

1 hour, thent
example of the premix formed into a sheet form.

BEST MODE FOR CARRYING OUT THE INVENTION

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

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

in cost. This bulk density is preferably within the range



m xture was further heated up to 80[err]C and kept at this tenperature for
1 hour for conpletion of enmulsion polynerization to obtain an emulsion in
which the average particle dianeter of the primary particle of the polyner
was 0.08 [err] m The resulted emul si on was subjected to spray
drying treatnment using a Pulvis GB-22 type spray drier manufactured by

" YAMATO SCIENTIFIC CQ., LTD. at an inlet tenperature/outlet tenperature of
150[ er r ] C/ffyrer@ ] 15 too obt &b ngdml, more preferably within the nge
non-crosslinked polyner powder (P-1) in which the average particle

di aneter dfrome0 s2cbadfr$é BVedeul ate particle was 8 [err] m An

enul si.on obtained in the sane nanner as descri bed
Further reason is that when the oil absorption based

on linseed oil of the polymer powder is equal to or more
than.60 ml/100 é, it is possible fo obtain sufficient
thickening effect with a small amount of the polymer powdér
and thickening is accomplished in a short time, therefore,
there are obtained increased productivi'ﬁy and an advantage
in cost, and when the oil absorptioh based on linseed oil
of the polymer powder is equal to or less than 200 ml/100
g, the dispersibility of the polﬁer powder in acrylic syrup
is excellent,'and consequently, kneading property is
' excellent in producing an acrylic premix from an acrylic
resin composition comprising the polymer powder and acrylic
syrup. This oil absorption is preferably within the range
from 70 to 180 m1/100 g, more preferably within the range
from 80 to 14.0 ml/100 g.

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

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

composition comprising this polymer powder is used in the



above was subjected to spray drying treatnment using a L-8 type spray drier

manuf act ured by OHKAWARA KAKOHKI CO., LTD. at an inlet tenperature/outl et

tenperature. of  150[-err]C/90[err]C to obtain a non-crosslinked pol yner

- powder - (P-2) in which the average particle size of the secondary

flocculate particle was 30 [err] m An enul sion obtained in the

" same manner as described above was subjected to spray drying treatnent

using a Nerodrctige oheagranise-tdhe artifdeinl mpybARLYORardOy, oETD.  at

an inlet tenperature/outlet tenperature of 150[err]C/90[err]Cto obtain a

"~ non- cr osslduadal PaditenRY tpodscto (2 ephamogd cAndhfurther agingeenness

di aneter of the secondary flocculate particle was 100 [err] m

- Each non- dib<1a Hk kR pbeyRetepdfdér ddsapnrany £- It -im Hypokhes beedi ssol ved

in nmethyl methacrylate conpletely, and each degree of swelling was equal

to or nor &hafafurh tElency Ot SRS @hnPrsaes kknked n Table

1. (2) Production Exanple of polyner powder (P- é An emul sion in

whi ch t he PRerdHEHblen dinmaeyligisyruppandethepartpert of -albol yner

was 0.11 [err]. mwas_ obtai ned L . _

: of the swollen product is immediately dissolved. 1In
consideration of the balance between thickening effect and
thickening time, it is preferable that the weight-average
molecular weight of the polymer powder consisting of a
non-crosslinked polymer is equal to or more than 100000.

This weight-average molecular weight is more preferably
within the rangé from 100000 to 3500000, further preferably
within the range from 300000 to 3000000, and particularly

preferably within the range from 500000 to 2000000. In the
present invention, the term “non-crosslinked polymer
powder” means a polymer powder at least-the surface portion
thereof is composed of a non-crosslinked polYmer.

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

resin composition comprising this polymer powder is used



in the sane manner as in the Production Exanples of the polymer powders

(P- 1~P- 3)

" charged previously consisted of 625 parts of distilled water,

except that the solution to be

sodi um al kyl di phenyl ether disulfonate and 0.5 parts of potassium

persul f ate. A non-crosslinked polyner powder (P-4) in which the
average particle dianeter of the secondary floccul ate

3 parts of

particle_was 50

29

[err] m wdPBHHthe REeHRcEhens 2de angifadrl ter ke tamt B batadi marblgnpl e of
t he pol yner, powder (P-2), usin t he above-descri bed emnmu] si on obtai ned. The

povder oA (3 BLAGLIRATETR SEARET 1 IHIRAS At SoepeRness
conpl etely, %Qﬁeﬁggggigénégl:éha \ggae%ci{l:alantdo i(%r trlrl%r %petcr}.afniCZO-fol d.

The ot her

surface area of the polymer powder is eQual to or less than
100 mZ/g,_ handling property in thickening is excellent since
dispersibility of the polymer powder in acrylic syrup is
excellent, and when an acrylic premix is produced from an
acrylic resin composition comprising the polymer powder and
aérylicsyrup,kneadingpropertytendstobeimproved. This
specific surface area is more preferably within the range
from 3 to 100 mz/g, and particularly preferably within the
range from 5 to 100 n?/g. -

The average particle diameter of the polymer powder
is not particularly restricted, however, preferably within
the range from 1 to 250 £ m. The reason for this ié that
when the average particle diameter is equal to or more than
1 um, fumiﬁg of the powder tends to decrease and handling
property of the polymer powder tends to be improved, and
when the average parﬁicle size is equal to or less than 250

# m, the appearance of the resulting molding material,

particularly gloss and surface smoothness tend to be
improved. This average particle diameter is more
preferably within the range from 5 to 150 u m, and
particularly preferably within the range from 10 to 70 n
m.

The polymer powder used in the present invention is



Tabl e 1.
enul si on

Pr oducti o

~solution

water, 5

pot assi umPF&Ianabky afcendagy

consi stin
and 5 par
pol ymer p
secondary
manner as

(3) Production Exanple of polynmer powder (P-5) An

I n which the average particle dianeter of theprimryparticle of
“apol ynerwas 0.20 [err] mwas obtained in the sane nanner as in the

n Exanpl es of the polyner powders (P-1~P-3) except that t
to be charged previously consisted of 925 parts of dissti
parts of sodium al kyl di phenyl _et:her di sul fonate and 0.5 p

-of 480 parts of npthyl nethacrylate, 20 parts of ethyl
e ws DR LAY B R TS HP oo be ason for LRLh L Phat othan

SR TIC F R AR AL SR
t&lrcla absorption speed of acrylic ggrup compdnents is fast
and consequently thickening property tends to be extremely
improved.

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

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

demands, and they are not particularly restricted. If the

he
| I.ed
arts of

Fepbatgeohiribred hip filoscrdatian xt ur e

acryl ate
nked

ane



the Production Exanple of the polynmer powder (P-2) (except that the inlet
tenperature/outlet tenperature was 120[err]C /60[err]C) using the

" above-descri bed enul sion obtained. The powder obtained (P-5) could be

di ssolved in nethyl nethacrylate conpletely, and the degree of swelling

. was equal to or nore than 20-fold. The other physical properties are

.~ shown in Table 1. (4) Production Exanple of polymer powder (P-6)

An enul si APRIRERNEP atﬂﬁ’etéﬁéh'g% Yakhpcreswl inpgacrptie W%ﬂm@bart icle
of apolynmerwas 0.10 [err] mwas obtajined in the sane manner as in the
Prooduct | offaskhR) a3 doak dntey cpnsidanatelan ¢ mn auryl b RHtYRestis he
solution to be charged previously consisted of 925 parts of distilled
water, 5 @%ﬁ@?%ﬁe%odlun1alkyldlphenyl et her disulfonate and 0.25 parts of
pot assi um persul f at e. non- cr ossl i nked pol yner powder (P- 6) in

which the aver af&qPRYGTIRE d?%‘h%’f%?“%?ttﬁngQBSH&érJ“‘ﬂ"&c‘,‘tﬁﬂ%t"ese
for polymerization, and the like) of the polymer powder

include alkyl (meth)acrylates carrying an alkyl group
having 1 to 20 carbon atoms, cyclohexyl (meth)acrylate,
glycidyl (meth)acrylate, hydroxyalkyl (meth)acrylates,
(meth)acrylic acid, metal salts of (meth)acrylic acid,
fumaric acid, fumaiates, maleic acid, maleates, aromatic
vinyls, vinyl acetate, (meth)acrylic amide, |
(meth)acrylonitrile, vinyl chloride, maleic anhydride and
the like. These may be optionally‘polymerized alone or
copolymerized in combination of two or more. In
consideration of affinity with monomer components
constituting acrylic syrup, (meth)acrylic monomers are
preferable. 1In the present specification, the term
“(meth)acrylic” means “acrylic and/or methacrylic” .
Further, the polymer powder used in the present
invention can be a polymer powder having what is called
core/shell structure constituted of a core phase and a shell
phase respectively cémposed of a polymer having different
chemical composition, structure, moleqular weight and the
like each other. 1In this case, the core phase may be either
a non-crosslinked polymer or a crosslinked polymer, however,

the shell phasé is required to be a non-crosslinked polymer.

10



particle was 20 g mwas obtained in the sane manner as in the Production

~Exanpl e of the polynmer powder (P-2) using the above-described enul sion

~obt ai ned. The powder obtained (P-6) could be dissolved in nethyl

. methacrylate conpletely, and the degree of swelling was equal to or nore
.than 20-fold. The ot her physical properties are shown in Table 1. (5)

oducti on Exanpl.e of owder (P-7 : Into a reaction
ZLpaHHLB GQUIgB pg uené%ompon ntgofthecorepha%Handshell

"t roduc B %ﬁt@ﬂb?@% P bl Brienth 2R 1P BB hSE Scdid L 07"
sodi um al Ky d'dpheryomps},gﬂsdifg»'c;anggeegzﬁp o2 PR Lol ASS
persul f at
components of the polymer powder, and the like. These nay
be also optionally polymerized alone or copolymerized in
combination of two or more. It is preferable to ﬁse methyi
methacrylate as a main component of the shell phase since
affinity withmonomer components constitutingacrylic syrup
is enhanced.

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

and the like. These can be used alone or in combination

of two or more.

11



and the resulted m xture was heated at 70[err]C with stirring under

" nitrogen atnosphere. To this was added dropwi se a m xture consisting of
149.85 parts of nethyl nethacrylate, 0.15 parts of 1, 3-butylene glycol
~dinmethacrylate and 5 parts of sodium dial kyl sul fosucci nate over 1.5 hours
before the resulting mxture was kept at that tenperature for 1 hour,
consequently 350 parts of nethyl nethacrylate was added dropw se over 3.5
hours before the rBastitheng thexpolymaasporder nay chatatianpardinanganis 1
hour, then the m xture was further heated up to 80[err]C and kept at this
t enper at ur € ifloker 1 howevesy Eomplfamtherfingrgaseropothaekhiskpsdngo obt ain
an enul sion in which the average particle dianmeter of the primary: particle
of the pol wffegls i ig graferable forhthpeRalyRarapevdesntaeentdivcted to
spray drying treatnent using a L-8 type spray drier manufactured by
OHKAWARA KaxoHoxgani¢ Thilderan inlet tenperature/outlet tenperature of
150[err]C/90[err]C to obtain a polyner powder (P-_ 7) having a, core/shel

structure conpri sithe @r@&"@tp‘l%é‘et&?rﬁ)éé’é'dtbﬁ(EOéméﬁ PANEETpbF VIRY and a

shel | phase conposed _of a non-crosslinked polyner,_ in whjch the average
particle particularly restricted, and, for éxample, public-known

methods such as bulk polymerization, solution
polymerization, suspension polymerization, emulsion
polymerization, dispersion polymerization and the like are
listed. Among other, a method inwhich an emulsion obtained
by emulsion polynierize_ttion is subjected to treatments such
as spray drying, freeze drying, salt/acid coagulation and
the like to give a 'polymer powder has excellent production
efficiency and is preferred.

The acrylic syrup used in the acrylic resin
composition of the present invention consists essentially
of methyl methacrylate or a (meth)acrylic monomer mixture
(a) and polymethyl methacrylate or an acryl_Lic copolymer (b).

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

present invention is used as an acrylic premix and physical

12



d| arreter of the secondary floccul ate particle was 20 g m The degree of
swel ling of the polyner powder having a 32
"core/shell structure obtained was equal to or nore than 20-fold. The
. other physical properties are showmn in Table 1. (6) Production Exanple of
. pol ynmer powder (P-8) An enul sion in which the average particle
dianeter of the primary .particle of a polyner was 0.6 [err] mwas obtained
in the samropewkiesssuaht ae Rectanticad Btargrigsh cdind hiehe pbikeewheowder s
(P-1~P-3) except that the solution to be charged previously consisted of
925 part s Wislectivlisdpremicr isSiged tas efrawdiatepiodl dahenyderelicr ade
nane: Poise 530, nmanufactured by Kao Corp.) and 2 parts of potassium
artificial marble, the content is preferably w1th1n the
range from 30 to 90% by weight. The reason for this is that
when the content of the component (a) is equal to or more
than30%byweight,thesjruphaslowviscosityandtherefore
handling property thereof is excellent, and when the content
of the component (a) is equal to or less than 90% by weight,
shrinking rate in curing tends to lower. This content is
more preferably within the range from 40 to 85% by weight,
particularly preferably within the range from 50 to 80% by
weight.

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

di (meth)acrylate, dimethylolethane di(meth)acrylate,

13



persul fate and the nononer to be added dropwi se was a m xture consisting
~of 500 parts of nethyl nethacrylate and 3 parts of sodium

~di al kyl sul fosucci nat e. A non-crosslinked polynmer powder (P-8) in

. which the average particle dianeter of the secondary flocculate particle
.was 25 [err] mwas obtained in the same nmanner as in the Production

Exanpl e of the polyner powder (P-2) usin t he above-descri bed enul sion
obt ai ned. 17he yl %HP%He(@STeEBl)%&rb’eladﬁ%’scﬂ A%&d in net hyl

ST R G R T L AL IRURTE ST MR
B O A e L Shoprnn e B B Ryl €0, 1
nas ObtaiEg%ramethylolmethane tri(meth)acrf%%te, ' '
tetramethflolmethane di(meth)acrylate;.neopentyl glycol
di (meth)acrylate, pdlyhydric esters of (meth)acrylic acid
and polyhydic alcohols [polyethylene glycol, polypropylene
glycol, pentaerythritol, dipentaerjthritol.anduthe like] ,
divinylbenzene,triallylisocyanurate,allylmethacrylate
and the like. These may be uéed alone or in combination
of two or more as the occasion demands. |
To impart strength, solvent resistance, diﬁension
stability and the like to a molded article obtained by us ing
the acrylic resin.composition.of the present inventidn, iﬁ
is preferable that the component (a) comprises a |
polyfunctional monomer such as a polyfunctional -
(meth)acrylic monomer or the like. 1In this cése, the amount
used of the polyfunctional monomer is.not particularly
restricted, howevei, the polyfunctional monomer is
preferably'used in an amount within the range from 3 to 50%
by weight in the component (a) to obtain the above-described
effect more efficiently.
In particular, it is preferable to use neopentyl
glycol dimethacrylate as a monomer other than methyl
methacrylate to be used in the component (a), sincé a molded

article having remarkably excellent surface gloss is
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in the sane manner as in the Production Exanples of the polynmer powders
(P-1~P-3) except that the solution to be charged previously consisted of
925 parts of distilled water, 5 parts of polyoxyethyl ene nonyl phenyl
- -ether (trade name: Emulgen 930, manufactured by Kao Corp.) and 1.5 parts
. of potassium persulfate and the nononer to be added dropwi se was a m xture
consi sting of 500 parts of . met hyl nethacrélate and 10 parts of_ sodi um

di al kyl sulq‘t&‘%ﬂ&?%at eln this ca%\enoﬂeﬁPS asyilnedycsd WhHidiethageylareo) in

whi ch t he e cle dianmgter of the seconda flocculate particle
was 20 [erdh ﬂ?:agé' Egﬂfé*‘h’éﬂt?'ﬂnf‘ AANORLeTR AR Pe used tegathesducthen

Ex I f the pP-2 th bove-descri bed enul sion’
bt ar ned. RRMHORAPS BEPARREOFFeoPenRTl Shrasl SinRthsRENLaks 18

th I t el and . the degree of swelling was equal to or nore
Than 5071 B0 PERELGEHE Toh 8P L CH RO O TRY R e oL § HORF S ReEahapct Rt

the amount is equal to or more than 50% by weight based on
the total amount of monomers other than methyl methacrylate
in the component (a).

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

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

resulting resin composition and mechanical strength of a
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(8) Production Exanple of polynmer powder (P-10) An emul sion in

whi ch the average particle dianeter of .theprimryparticleof apol ynerwas
“0.15 [err] mwas obtained in the same manner as in the Production Exanples
of the polyner powders (P-1~P-3) except that the solution to be charged
previ ously consisted of 925 parts of distilled water, 5 parts of sodium

~al kyl di phenyl _ether disuylfonate d 0.15 arts of otass| m per sul f at e.
A non- cr o4} dkRd ﬁBF?ﬁéPlpSWEE ?ék tﬁt?n ﬂﬂ?&ﬂeFﬁ 1on;°'tHe P

o oo mioREeaT R B sl o L TR A, e
el 51 on_ CRAIRGE °ﬁ,gb§§mg§%oooor‘ﬁ%%é §Fa 2L rHBh %1 £REn TRV Raflgacr | bed

from 25000 to 250000

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

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

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

are not particularly restricted, however, it is de51rab1e

16



obtai ned (P-10) could be dissolved in nmethyl nethacrylate
the degree of swelling was equal to or nore than 20-fold.

conpl etely, and
The ot her

"physical properties are shown in Table 1. (9) Production Exanple of

pol ynmer powder (P-11) An emul sion in which the aver
~dianeter of the primaryparticle of apolynmerwas 0.18 [err]
i n the sane:manner as in the Production Exanples of the

age particle
m was obt ai ned

pol ymer powders

(P- 1~P- 3) thaepthe [ratnttent off dheopotlymes powsleged sprdkhdonsthecrsanpdst ed of
925 parts of distilled water, 5 parts of sodium al kyl di phenyl et her

di sul f onatferomld 0 to51parpares howedghinbpeedupnat®0 parts
non-crossl i nked pol yner powder (P-11) in which the avera
di amet er off tthe seryddas gyrugocullhecreggen EPE Haks A5 [tha

byweight
e particle
WEPWaEthtained

in the same manner as in the Production, Exanpl e of the polynertgomder

(P-2) usi rroune wgrl @fidde ipsdyner pawdenbishiawl fReopoRaEe

Blai ned

(P-11) could be dissolved in nethyl methacrylate conpletely, and the

degree of GuwklPary RHswesghit .t sigh idickening effect tends to be

manifested, and when the amount used is equal to or less
than 100 parts by weight, there is an inclination that
dispersibility of the polymer powder is excellent and
advantage in cost is obtained. This content of the polymer
powder is more preferabiy within the range from 1 to 80 parts
by weight.
The acrylic resin composition 6f the present

invention becomes an acrylic premix particularly useful as
a raw material of an acrylic artificial marble by further

blending an inorganic filler, and optionally other

" additives and the like.- The acrylic premix of the present

invention has features that it has no stickiness and has
excellent handling property and measurement and the like
are easy.

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

resistance and the like of the resultingmolded article tend

17



than 20-fold. The ot her physical properties are showmn in Table 1. (10)

Production Exanpl e of polynmer powder (P-12) . . .
35 Into a reaction apparatus equi pped with a condensation

tube, thernoneter, stirrer, dropping apparatus and nitrogen introducing
. tube were charged 925 parts of distilled water, 5 parts of sodium

al kyl di phenyl . et her disulfonate and 2.5 parts of potassium persul fate,
and t he r e8I PEJimPEAYRd minchatheny Glie sopatent wFt Bqusilr tongr edsr

ni trogen atposphere. To this was added dropw se a_ m xture consisting of
500 parts ng %ﬁ?lp‘ﬁ’é‘%%m yledight 3 thene dsop tenderey thrat Hpmeddedd 5

' ' diial kyl sul f osucci nate_over 3 hours before the resulting
parts of SSELEgEe hangg high strength can be obtained.

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

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

not particularly restricted, however, it is preferable that
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m xture was kept at that tenperature for 2 hour for conpletion of enulsion
pol yneri zation to obtain an emulsion in which the average particle
“diameter of the primary particle of the polynmer was 0.10 g m A
non-crosslinked polyner powder (P-12) in which the average particle
~dianeter of the secondary flocculate particle was 20 [err] m was obtai ned
In the sane manner as in the Production Exanple of the pol yner powder
(P-2) usi e @Emowovis debehinetihenypoigen faomithdd thet JOWRAFLS OBY ai ned
(P-12) could be dissolved in nethyl nethacrylate conpletely, and the
degr ee of weddht Bgsgaandfifhpagrd soby s ight 20Ty 4ig POPBi%t heFhbhysi cal
properties are shown in Table 1. #11) Producti on Exanpl e of polynmer
powder (Pampunt blendgd ignerePreforabhyircthin thraags trend! aheter of

t hepri maryparticl eof apolynmerwas 0.18 [err] m was obtai ned
36 to 2.0 parts by weight.

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

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

the acrylic premix tends to be improved. This amount
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in the sane manner as in the Production Exanple of the polynmer powder
(P-6) except that the nononer to be added dropwi se was a m xture
consisting of 497.5 parts of methyl nethacrylate, 2.5 parts of

1, 3-butyl ene glycol dinethacrylate and 5 parts of sodium

' _di al kyl sul fosucci nate. A crosslinked polymer powder (P-13) in which

the average rii.cl e di ameter of .the.secondary flocculate, particle was 18
Lorr mwRd S 18 Rof ReoEandbin Rt M2 TR FrodR Sl 1ohEeddhre o1

t he pol yner. 3 using the above-described enul sion obtained. The
degree of as%mﬁﬁ\d"%%@%bf was -equal to or nore than 20-fold. The other

physi cal proPe”bﬁ%i)f)‘i{ee Pélé’i%‘ %@nn%ﬁgtﬁtlng. %%]iic'?{?%i@”fﬁi‘f‘@'-e of

pol ymer powder ( : _ sion?in average particle
ATt BRSO LSS AR  f IF fSEgLoEieS oo ned
(P-1~P-3) pPo v Rfed H3t 16N 6 oPRITR6 1V e n methyl methacrylate, and,

for example, crosslinked écrylic resins, crosslinked

polyester resins, crosslinked styrene resins and the like

may be 1listed. The crosslinked acrylic resin is preferable

since it has high affinity with the acrylic resin

composition of the present invention and can provide a

molded article having beautiful appearance. This

crosslinked acrylic resin may also be one comprising

polymethyl methacrylate or an acrylic copolymer obtained

from a monomer mixture containing as a main component methyl

methacrylate.

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

As this inorganic filler, there can be appropriately

20



added dropwi se was a mi xture consisting of 350 parts of nethyl

met hacryl ate, 150 parts of n-butyl acrylate and 5 parts of sodium

“di al kyl sul fosucci nat e. A non-crosslinked pol ymer powder (P-14) in
which the average particle dianeter of the secondary flocculate particle

"~ was 30 [err] mwas obtained in the same manner as in the Production

Exanpl e of the polyner powder (P-2) (except that the inlet
t enper at unafesliihetrgaarijoef a1 lersveascH 26 el ohCniuh(hpdrd £ dasigig ide,
above-descri bed emnul si on obtained. The 37
powder obtasiarghgquys 1siilhed, acddgiom clardbmgidtiaeg driuR- suléhte,The ot her-
physi cal properties are shown in Table 1. (13) Production Exanpl e of
pol ymer pdid@niym egjde, calcinmphespkatei dalappelayysgbassgmsdienth a
and the like as the occasion demands. Particularly when
a granite—like artificial marble is produced, aluminium
hydroxide, silica, amorphous silica and glass powder are
preferred as the inorganic filler.

The production method for the inorganic filler-
containing resin particle is.not particularly‘restrictéd,
there is listed, for example, amethod inwhich a resinmolded
article containing an inorganic filler obtained by
polymerization and curing using a heat press method, casting
method and the like is ground and classified through n sieve.

For example, a method in which the acrylic artificial marble
molded as described above is ground and classified is
preferable.

As the inorganic filler-containing resin particle,

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

There is no specific restriction regarding the
kneading method_for the constituent components to obtain

the acrylic resin composition of the present invention and

the acrylic premix using the composition, if it is a method
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condensation tube, thermoneter, stirrer and ni trogen ihtroducing tube were
di ssol ved 800 parts of distilled water and 1 part of polyvinyl alcohol
"(degree of saponification: 88% degreeof polynerization: 1000), then a
nononer sol ution obtai ned by dissolving 400 parts of methyl nethacrylate
.and 0.5 parts of azobisisobutyronitrile was introduced, and the resulted
m xture was heated up to 80[err]C with stirring at 400 rpm under nitrogen
at nospher eapable lofickneaddinheat mdtierrial MawEngthi§R sageokanger at ure.
Next, the mxture was heated up to 90[err]C and heated for 2 hours at the
sane tenpefdiicientlyn it was further heated at 120[err]C for conpletion
of suspension polynerization to-distill off the remaining nmonomers
toget her with watler plaotdltwelaxr A s isies rphe Heery e Itesdi s laomposisién | trat ed
and washed, then dried by a hot-air drying machine at 50[err]C to obtain a
non- cr ossloifnkbke present ipywidridrPthiykeasi im aashavertdge, paradxyEidi anet er
of 88 [err] m The powder obtained (P-15) had a degree of swelling of
1. 2-f ol d. PHeMiR le@n hey piroglucest gpearttiimwpus by dokndad ifeplumilformly
the constituent components of the acrylic resin composition
and an inorganic filler and simultaneously thickening and
extruding the resulting mixture to form the mixture into
a desired form. For this extrusion, public-known various
methods can be used, and among other, a kneading extruder
is suitably used.
The kneading extruder may not be limited if it has
kneading function and extruding function in the machine,
and a machine equipped with a screw can be listed as a
no-limiting example. This screw preferably has a shape
whichlowers heat generation in kneading as much as possible,
and it is more preferable to enable cooling water to flow
through the inside of the screw. Regarding cooling, it is
preferable to cool not only the screw itself but also parts
around the screw, and public-known methods can be adopted.
The diameter, length, depth of groove, number of revolution,
temperature and the like of the screw may be suitably
selected depending on treating amount, physical properties
and the like required for a mixed product. Further, the

screw may be monoaxial, biaxial or triaxial, and there is

no limitation.
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(14) Production Exanple of polyner powder (P-16) A non-crosslinked
pol ymer powder (P-16) having an average particle dianmeter of 350 g mwas
“obtained in the 38 same nanner

(except that the stirring speed was 300 rpn) as in the Production Exanple

of the polynmer powder (P-15). The powder obtained (P-16) had a degree of

swel l'ing of 1.2-fold. The other physical properties are shown in Table 1.
(15) Production Bextpl on# goaypke pfwiibe CPntAnuous productibeslinked

pol ymer powder (P-17) was obtained having an average particle dienmeter of
30 g minmethoshied thenaeryldgcppentikaoftbiee Rresemy igpesnt v v&i0LL r pn) as
in the Production Exanple of the polynmer powder (P-15) except that the
monomer s&eudesrnibed balewdusdngnwddgymesosed of

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

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

On the other hand, the powdery component among the
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400 parts of nethyl nmethacrylate, 2parts of neopentyl glycol
“dinmethacrylate, 0.4 parts of n-dodecyl nercaptan and 1.2 parts of
azobi si sobutyronitrile. The powder obtained (P-17) had a degree of
~swelling of 5.6-fold. The other physical properties are shown in Table 1.
(16) Production Exanple of polynethyl methacrylate (B-1) in acrylic syrup
Into a reaction apparatus equipped with a condensation tube, thernoneter,
stirrer anctcongtibgeenti oavmpdoentg ¢ fibkchavare ydiiss preed x806 jattedoted
distilled water and 1 part of polyvinyl alcohol (degree of
saponi f i catimo 88%arde §r.eeRefyapdiiynge theapowdery006inponkat uaedoheney
sol ution obtained by dissolving 400 parts of nethyl nethacrylate, 2 parts
of n-dodecywamipesptambanationsamafs Wie azlbbve+debaryibedi Maiﬂi@maas
|ntroduced and the 39
constituent components are possible provided they can pass
through a quantitative feeder 6 and conduit 7. A
combination of other vessel 5, quantitative feeder 6 and
conduit 7 may further be added according to the number of
the kind of the constituent components. When a powdery
component obtained by mixing the various components is used,
it is preferable to previously measure the various
components and mix them sufficiently before being
introduced into the vessel 5.
When a powdery component obtained by mixing
components each having different particle diameter and:
specific gravity is introduced into the vessel 5, since
- there is a possibility that it is classified in the vessel
5, it is preferable that the vessel 5 has a mechanism cépable
ofblendingsuchasaiagitatingbladeandﬁhelike. Further,
it is preferable to use a material on which no chemical and
physical influence is exerted by powdery components, to make
the vessel 5.
The quantitative feeder 6 is one such as, for example,
a screw feeder, and is not restricted provided it has such
powder transport ability. The ratio (ratio by weight) of
the supply of the quantitative feeder 6 and the supply of

the liquid transport pump 3 is preferably as constant as
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resulted m xture was heated up to 80[err]C with stirring at 400 rpm under
nitrogen atnosphere over 1 hour and heated for 2 hours at the sane

"tenperature. Next, the mxture was heated up to 90[err]C and heated for. 2
hours at the same tenperature, then it was further heated at 120[err]C for

"~ conpl etion of suspension polynerization to distill off the remining

nononers together with water to obtain a slurry. The resulted slurry was
filtrated pousilabded, Thdreafdregditby sa preifeaiabldy yilegt ntwtiroduaingO[ err] C
to obtain polynmethyl nethacrylate (B-1) having an average particle
di anet er cimowst$ exfr fhenl ithel hobmpeneyit snend powdeatyecobpanead s(Batly had a
wei ght - aver age nol ecul ar wei ght of 40000. The physical - properties thereof
are shown a rhoppee & ar¢ 1GonProdiedi wi thx gopiséasft lgc bding cvpiciyedr (B- 2)
in acrylic syrup An acrylic copolymer (B-2) was obtained in the
same mande e i conhroPlinge medhobarfine ¢xanplaecept mehhpdt which
weighs the tank 1 and vessel 5 and other public-known methods
can be used.
A conduit 7 is used for introducing the powdery
components into the hopper 8. The ligquid components and
. powdery components supplied to the hopper 8 are supplied
to a kneading extruder 9. The liquid components and powdery
compénents_supplied are kneaded by the kneading extruder
9 and at the same time, the mixed product thickens in the
kneading extruder to become a premix.
An extruding die 10 is mounted at the leading end
of the kneading extruder 9, and regulates the cross
sectional shape of the continuously extruded premix. The
thickened premix is formed into a premix having a desired
form by being extruded from the die 10. This formed premix
is cut into given length by a cutter 11. The cutter 11 is
one such as, for example, a guillotine cutter, and is not
limited to this provided it has the equivalent function.
Fig. 2 schematically shows one example of a premix
formed into a sheet form. In-Fig. 2, a mark P indicates
length, a mark Q indicates thickness and a mark R indicates

width, and dimensions of the marks P, Q and R may be suitably

controlled to desired sizes respectively. This formed
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nmononer solution to be introduced was conposed 376 parts of nethyl

net hacryl ate, 24 parts of nethyl acrylate, 1.2 parts of n-dodecyl
“nmercaptan and 2 parts of azobisisobutyronitrile. The pol yner obtai ned
(B-2) had an average particle dianeter of 350 [err] m and a

—"meight-average mol ecul ar wei ght of 120000. The physical properties

thereof are shown in Table 2. (18) Production Exanple of acrylic copolyner
(B-3) in premils# mesdsipno aging, and can be transportd to a mold
An acrylic copolyner (B-3) was obtained in the same manner as in the
Product i odifbegripllye 4fi¥er ekoepinghat blee maolmteabher sol ution to be introduced
was conposed 368 parts of nethyl nethacrylate, 32 parts. of n-butyl
acrylate, 1.6 - Further, since this formed premix has draping
p:operty, it is preferable to transport the premix by a
conveyor 12 and the like after being discharged from the
die 10 as shown in Fig. 1. When a long time is required
for the transportation before molding, it is preferable to
cover the formed premix from over and below the premix with
covering films 13 and 14 to ﬁaintain natures and conditions.
of the premix. It is preferable that these covering films
13 and 14 have barrier ability against monomers and the like
contained in the formed premix. Further; when-the formed
premix is transported, the premix is preferablf stored in
a vessel and the like to maintain the formed shape.
The_acrylic.artificial marble of the present
invention can be obtained by filling the acrylic premix of
the present invention into a mold and by subjecting the
filled premix to heat and pressure-curing. Specific
examples of this heat and pressure-curing method include,
but not specifically limited to, a compression molding
method, injection molding method, extrusion molding method
and the like.
The following examples further specifically
illustrate the present invention. In the following
descriptions, all “parts” and “%” are by weight.

The measurements of physical properties were
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. parts of n-dodecyl nercaptan and 2 parts of azobisisobutyronitrile. The
pol ymer obtained (B-3) had an average particle dianmeter of 350 [err] m
“and a wei ght -average - nol ecul ar wei ght of 70000. The physical properties

thereof are shown in Table 2. (19)Production Exanple of inorganic

filler-containing. resin particle (C To 100 parts of acrylic syrup

conposed of 69% of nethyl nethacrylate, 2 % of ethylene glycol

di et hacr ydaiductead 28% ofl lbws .pol ynet hyl net hacrylate (B-1) obtained in
the Production Exanple (16) were added 2.0 parts of t-butyl peroxy _
benzoat e (t Phys iraie: piepdit y&s Zo fmanpbagimarepdwdeNOF Corp.) as a curing
agent, 0.5 parts of zinc stearate as an internal releasing agent and 0.25
parts of Awerage pawtjeabecdpamebar:orIblwas memsgeedcupigoeatlasdéen added
200 parts of al um nium hydroxide (trade nane: Higilite H 310, manufactured
by Showa Bsredtering particileosdaei disfidilerticamdadakyder gdded B, parts of
t he pol yner powder (P-2) obtained in the Production Exanple (1), and the
m xt ur e waAnHeaekeredr by OHARABRe ST )a kneader to obtain

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

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

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

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

Specific surface area: It was measured by the nitrogen

adsorption method using a surface area analyzer SA-6201
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an acrylic prem Xx. Then, this acrylic premx was filled in a nold

~ for 41 flat nolding of 200 mMm X

200 mm and was subjected to heat and pressure-curing for 10 m nutes under
. conditions of a nold tenperature of 130[err]C and a pressure of 100
.kg/cnerr] to obtain an acrylic artifictal marble having a thickness of

10 mm The resulted acrylic artificial nmarble was ground by a crusher to
obt ai n a \(hnanhefarcthireesk byndHQ@RIBA LTPlLl)er-containing resin particle (C
havi ng an average particle dianeter of 350 [err] m The powder

char act er Physdsalofprdperipareof caerylicasgrsipown in Table 3

Weight-average molecular weight: It is a measured value
by GPC method.
(1) Production Example of polymer powder (P-1~P-3)

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

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

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

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

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

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

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

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

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

An emulsion in which the average particle diameter

of the primary particleof apolymerwas 0.11 £ m was obtained

in the same manner as in the Production Examples of the

polymer powders (P-1~P-3) except that the solution to be
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[err]

charged previously consisted of 625 parts of distilled
water, 3 parts of sodium alkyldiphenyl ether disulfonate
and 0.5 parts of potassium persulfate.

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

(3) Production E#ample of polymer powder (P-5)
An emulsion in which the average particle diameter

of the primary particle of a polymerwas 0.20 4 mwas obtained

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

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

average particle diameter of the secondary flocculate

particle was 20 ¢ m was obtained in the same manner as in
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the Production Example of the polymer powder (P-Z)?(except
that the inlet temperature/outlet temperature was 120C

/60C) using the above-described emulsion obtained. The

 powder obtained (P-5) could be dissolved in methyl

methacrylate completely, and the degree of swelling was
equal to of more than 20-fold. The other physical
properties are shown in Table 1.

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

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

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

than 20-fold. The other physical properties are shown in

‘Table 1.

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

Into a reaction apparatus equipped with a
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[ Exanmpl e 1] To 100 parts of acrylic syrup conposed of 35% of

nmet hyl nmet hacryl ate, 30% of neopentyl glycol dinethacrylate

and 35% of the

" pol ynethyl nethacrylate (B-1) were added 1.5 parts of dicunyl peroxide
(trade nane: Percunyl D, manufactured by NOF Corp.) as a curing agent and

T_O-.'5 parts of zinc stearate as an internal releasing agent,

parts of alum nium hydroxide (trade nane: Higilite H 310,

t hen added 200
manuf act ured by

Showa Denkmrdénsgatioantiber,gahiernidndtary,, stitrferihdropgdad 25 parts of

t he pol yner powder (P-1) obtained in the Production Exanpl

e (1), and the

m xt ure weppdretusdahdrnidrogent éatirpdadimepderbe wentd ailvargedcdysi c
prem x. Theresul tedprem xhadnosti cki nessandexcel |l ent handling property
even i megiattss yoffdisgt Knbadliwvater, 5 parterf siddism edikytletigloenyylc prem x

was filled in a

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

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

diameter of the secondary flocculate particle was 20 u

m. The degree of swelling of the polymer powder having a
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mold for flat nolding of 200 mm X 200 mm and was subjected to heat and
10 m nutes under conditions of a nold tenperature of
and a pressure of 100 kg/cn2 to obtain an acrylic artificial
of 10 nm The surface of the resulted acrylic
mar bl e had extrenely high gloss, specular condition having
defect and renmarkably excell ent surface snoothness, and the appearance

pressure-curing for

" 140[err] C

. marbl e having a thickness
cartificial

t her eof wamnefshdbbl gtenctulrenbbtaimeahwas €qual 10p or moreAdihdri C

prem xes were obtained in the sanme manner

condi t i on2 0l dhared otther physical properties are showf5in Table
conditions shown in Table 4. In the colum of curing agent,

1.
(6) Production Example of polymer powder (P-8)

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

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

An emulsion in which the average particle diameter

of the primary particleof a polymerwas 0.10 z mwas obtained
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"Perbutyl Z" nmeans t-butyl peroxy benzoate (trade nane:

- ~Perbutyl Z, manuf act ur edbyNOFCor p.), "Perhexa3M' neans -1, 1-bis(t-butyl

peroxy) 3, 3, 5-tri net hyl cycl ohexane (trade

nane: Per hexa3M manuf act ur edbyNOFCorp. ), "AlI BN' neans

. azobi si sobutyronitrile (trade nane: V-60, manufactured by WAKO PURE

CHEM CAL | NDUSTRI ES, LTD. ) and "Perbutyl O' nmeans t-butyl peroxy octate :
(trade narm thee bsané Vannemubsctior ehe BrddicCoop. Fxampiepr ofi xhe of
Exanples 2 to 8 had no stickiness and excellent handling property even

i mredi at elpp 1yadee rpdwbes npP - Thagh) tdwcepenthes e B@hpt B(sn tanse 10 had
no stickiness and excellent handling property when they were aged at room
t enper at uchagaed RFREHPAFLYacPosdstiefe ofhdt25maxes ofadiséifdeds was
necessary for the aging. Then, acrylic artificial marbles each
having a "atiedknesRapts Qf peluery didiens noavlhpheayd eeheer(fzads nol d
pressure in Exanples 6 to 10 was 50 kg/cn2) as in Exanple 1 except that

t hese acr y1iame ipEanilgen §30ai manufastuysddbydero Cogrodnandi bns peartes changed
to condi-tions shown in Table 4. As is known fromthe results shown in
Tabl e 4, SfcRotappiurarreswiiake and thegponenerita be addend dropwisst renel y

was amixture consisting of 500 parts of methyl methacrylate
and 10 parts of sodium dialkylsulfosuccinate.

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

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

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

A non-crosslinked polymer powder (P-10) in which the
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excellent. [Conparative Exanples 1 to 5] Acrylic prem xes were
obtained in the sane manner as in Exanple 6 except that the pol yner
" powders (P-13), (P-14), (P-15) and (P-16) and the inorganic filler-
46 containing resin particle (C) were used instead of the:
_ polymer powder (P-6) as shown in Table 4. The acrylic prem xes of
Conpar ative Exanples 1 to 3 were aged at foom tenperature for thickening.
A time notawdwddgerpabancle diemetenm o hechs saegohdaryhifdociaiudleare ng. The
resulted prem xes had stickiness and poor handling property. The acrylic:
prem xes qaiol®be adray €2 bxaniplvess bbtditedath thé Cekarﬁl@Sx&aﬁﬁdrpﬁérlhandl i ng
property even 20 hours after
the Production Example of the polymer powder (P-2) using
the above-described emulsion obtained. The powder
obtained (P-10) could be dissolved'in.methyl methacrylate
completely, and the degree of swelling was equal to or more
than 20-fold. The other physical properties are shown in
Table 1.
(9) Production Example of polymer powder (P-11)
An emulsion in which the average particle diameter
of the primary particle of apolymerwas 0.18 y mwas obtained
in the same manner as in the Production Examples of the
polymer powders (P-1~P-3) except that the solution to be
charged previously consisted of 925 parts of distilled
water, 5 parts of sodium alkyldiphenyl ether disulfonate
and 0.05 parts of potassium persulfate. -

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

Table 1.

(10) Production Example of polymer powder (P-12)
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. kneadi ng. _ Then, acrylic artificial marbles each having a thickness
~of 10 mm were obtained in the sane nmanner as in Exanple 6 using these
acrylic prem xes obtained. As'is known fromthe results shown in Table 4,
. the surface of each acrylic artificial marble obtained had high gl oss,
.however, it had pin-holes and the surface snmoothness thereof was [ow, and
t he appearance-was poor. [Exanple 11] To 100 parts of acrylic
syrup conposed ofl@afreaethon apphaetysatguippediwielpentyl gl ycol .
di methacrylate and 25% of the pol ymethyl nethacrylate (B-1) were added 1.5
parts of tcandsaspeieonrytvbrzosheraometan.i rat e, addoppingparts of zinc
stearate as an internal releasing agent, then added as inorganic fillers
150 parts aFPaNarsi yad Witoeues iakgodugdingatabghiwere hrayged 925
fiIIer-containi;% resin_ particles (C) in the total amobunt of 70 parts, and

further &RAI&E 90 Pastdlded hwagsirynbrravhscf Erdium ad&kvilidd phienyl e

ether disulfonate and 2.5 parts of potassium persulfate,
and the resulted mixture was heated at 80°C with stirring
under nitrogen atmosphere. To this was added dropwise a
mixture consisting of 500 parts of methyl methacrylate, 3
parts of n-dodecy mercaptan and 5 parts of sodium
dialkylsulfosuccinate over 3 hours before the resulting
mixture was kept at that temperatﬁre for 2 hour for
completion of emulsion polymerization to obtain an emulsion
in which the average particle diameter of the primary
particle of the pqumer was 0.10 g m.

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

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

An emulsion in which the average particle diameter

of the primary particle of a polymer was 0.18 ;1 mwas obtained
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. 47 was kneaded for 10 minutes by a kneader to obtain an acrylic
.prem x. The resulted acrylic prem x had no stickiness and excellent

handl i ng property even inmediately after kneadi ng. ~Then, this

- resulted acrylic premix was filled in a nold for flat nolding of 200 mm X
.200 mm and was subjected to heat and pressure-curing for 10 m nutes under

conditions of a nold tenperature of 130[err]C and a pressure of 100

kg/ cnf er r] intheospne Ranngnastin thedzadyd t tonBxanmlieab fithepelimerng  a

t hi ckness of 10 mm The surface of the resulted granite-like artificial

nar bl e marPPE€deEd(BpbueBeeptotbati bhehmonamenotaebecaddedatiropivade

extrenmely high gloss and remarkably clear grain pattern, and there was no

unevennessWa$ BhBIZEErR gonsdsting 0f 49hebePartss iof wethyl

methacrylate, 2.5 parts of 1,3-butylene glycol
dimethacrylate and 5 parts <:;f sodiumdialkylsulfosuccinate.

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

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

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

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

/50C) using the above-described emulsion obtained. The
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a grain-like artificial marble having extrenely excellent design and good
appearance. [Exanples 12 to 18] Acrylic prem xes were obtained in
the sane manner as in Exanple 11 except that the conditions Wwere changed
to conditions shown in Table 5. The prem xes obtai ned had no stickiness
and excel l ent handling property even imrediately after kneadi ng.

Then, granite-like acrylic-artificial marbles each HRaving a thickness of
10 mm wer powlezi obdaimead e Bahk) neadea dagree Bfampied llilngexxEpl.2hat t hese
acrylic prem xes obtained were used and the conditions were changed to
condi ti onfold. The other physical properti@s are shownsitpWlakle Table 5. As

Is knowmn fromthe results shown in
(13) Production Example of polymer powder (P-15)

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

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

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

average particle diameter of 350 p m was obtained in the
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. Table 5, each appearance of the surface of the resulted granite-like
artificial marbles was extrenely excellent. [Conparative Exanples 6 and 7]

"Acrylic prenixes were obtained in the sane manner as in Exanple 13 except

. that the polynmer powders (P-13) and (P-15) were used instead of the

. polynmer powder (P-2) as shown in Table 5. These acrylic prem xes were aged

at room tenperature for thickening. A tine not shorter than 16 hours was

necessary SHfe tIRRNeER| (REGPRY. thed rté‘éijlscte’efrlfir%rkﬁb’(%%d h‘?@ssﬁpﬂkfﬁmésl and
oor handlin per Then, granite-like acrylic artificia '

Ironatrbl es eaPé’hg"gﬁ& Br)édflﬁltéi%§§aﬁﬂ’lﬁ)OMﬂérﬁobmﬁ‘FnE@IWﬂﬁrt tB-%8he nanner

as in Exanple 13 S|ng these acrylic pren1xes obtai ned. Each surface of

the artifiiPHETBreSPEpiRR e d had | degremondyswelilinme®f el ativel y
i ndefinite g%_h% %gatt rn, and there was unevenness in the grain gattern

t herefore,1 M?%Bhyﬁﬁcéésl’ﬁﬁperf:e&ﬁp%ﬁﬁtﬁWIE}a‘n%@’é e8]

An acryllﬁ_pren1x was obtained in the sanme manner

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

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

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

parts of azobisisobutyronitrile was introduced, and the
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as in Exanple 11 except that the conditions were changed to conditions
shown in Table 5. This acrylic prem x obtained had stickiness and poor

“handling property even 20 hours after kneading. Then, a
granite-like.acrylic artificial marble having a thickness of 10 nm was
obtained in the same manner 49 as

“in Exanple 11 using this acrylic prem x obtai ned. The surface of the -
artifici alremrbted abixtiumee wael heaweyl upstar®0’C wddth stirrdng atp@Pern, and
there was renarkable unevenness in the grain pattern, therefore, the
surface wrPh QAdRFERitERGeN AtHesphere PMesd douy and heated {orc syrup
(100 parts} conposed of 48% of net hyl '

hours at the same temperature. Next, the mixture was

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

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

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

acrylic syrup
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met hacryl ate, 25% of neopentyl glycol dinethacrylate, 2% of ethylene

gl ycol dinethacrylate and 25% of the polynethyl nethacrylate (B-1) was
“introduced into a vessel nade of SUS, to this were added 3 parts of
t-butyl peroxy benzoate as a curing agent and 0.5 parts of zinc stearate

-_ as an internal releasing agent, then they were m xed by agitating bl ades

driven by an air notor. The resulting m xture was continuously transported
at a speed of 102r5aghyiligt eopplymeged B-BYnpasanbtadinedeinbyhisaeaki Heavy
Industries, Ltd. to a hopper appended to a kneadi ng extruder (KRC kneader
manuf act umadngr lag iimtithe IRxoduetion Bxampiler (14 )5@xeqpt 1Yt sthey. 7).
On-the other hand, alum nium hydroxide as an inorganic filler was
i nt r oducethonemen sadgsblomeize b isUySodypeddates canprsedy ek dmris
manuf actured by Kuma Engineering K K and then was introduced continuously
into a hefpeetipdenedhacryladtradthPasts wem-drty ks anyate20l. @/ ni nut e.
Further, the polynmer powder (P-2) was introduced '

-parts of n-dodecyl mercaptan and 2 parts of

azobisisobutyronitrile. The polymer obtained (B-3) had an

average particle diameter of 350 y m, and a weight-average

molecular weight of 70000. The physical properties thereof

are shown in Table 2.

(19)Production Example of inorganic filler-containing

resin pa;}icle (C)

To 100 parts of acrylic syrup composed of 69% of

methyl methacrylate, 2 % of ethylene glycol dimethacrylate

and 29% of the polymethyl methacrylate (B-1) obtained in

the Production Example (16) were added 2.0 parts of t-butyl

- peroxy benzoate (trade name: Perbutyl Z, manufactured by

NOF Corp.) as a curing agent, 0.5 parts of zinc stearate

as an internal releasing agent and 0.25 parts of a white

inorganic pigment or black inorganic pigment, then addéd

200 parts of aluminium hydroxide (trade name: Higilite

H-310, manufactured by Showa Denko K.K.) as an inorganic

filler, and further added 30 parts of the polymer powder

(P-2) obtained in the Production Example (1), and the

mixture was kneaded for 10 minutes by a kneader to obtain

an acrylic premix.

Then, this acrylic premix was filled in a mold for
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50 into a vessel made of SUS appended to a screw feeder 2

" manuf actured by KUMA ENG NEERI NG CO., LTD. and then was i ntroduced
continuously into a hopper appended to an extruder at a speed of 25

g/ mnute. Fol | owi ng the above-descri bed manners, the acrylic

syrup, polymer powder and inorganic filler were quantitatively introduced

continuousily, kneaded and thickened sinmultaneously in the kneadi ng

extruder t'gike metdinded f 2000 KU 0V m)UanEl ¥adNs@Bi¥ttedPEEMeat N the
formof a rope fromthe |eading end port of the kneading extruder. The

resi dence ke pafesdshararmterinagsfon Llemikntad npded cwdetitvicsnsbofita
4m nutes. The resulted acrylic prem x required no aging and was a
dough- | i kemdidetieklperature of 130C and a pressure of 100 kg/cm? to

obtain an acrylic artificial marble having a thickness of
10 mm. The resulted-acrylic artificial marble was ground
by a crusher to obtain a white or black inorganic
'filler-containing resin particle (C) having an average
particle diameter of 350 £ m. The powder characteristips

of this particle (C) are shown in Table 3.
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mar bl e having a thickness

to obtain an acrylic artificial

and had

had extrenely high
tlhe appear ance thereof was
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[ Exanple 20] An. acrylic premx formed in the formof a sheet was
"obt ai ned by continuously introducing the materials into the kneading
~extruder in the sane manner as in Exanple 19 except that a die was fitted
to the leading end of e kneading extruder. The resulted acrylic prem X
formed material required no aging, and was a dough-1like material having
excel l ent handling property w thout stickiness even directly after

di scharged fromthe die. : Then, an acrylic artificial marble having
a thickness of 10 nmwas obtained in the same manner as in Exanple 19
using this acrylic premx forned in the formof a sheet. The surface of~
the resulted artificial marble had' extrenely high gl oss, manifested

specul ar condition having no defect at all, and had extremely high surface
snoot hness, -therefore, the appearance thereof was remarkably excellent.
[ Exanpl es 21 to 25] Acrylic premxes forned in the formof a sheet

were obtained in the same manner as in Exanple 20 except that
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. the pol yner pomdefs (P-4), (P-7), (P-8), (P-9) and (P-10) were used
_instead of the polynmer powder (P-2) as shown in Table 6. The resulted
acrylic premix fornmed materials required no aging, and wer e- dough-1i ke

- materials having excellent handling property w thout stickiness even
.directly after discharged fromthe die. Then, acrylic artificial
mar bl es each having_ a 52 t hi ckness
of 10 rm W&t hdd in the same manner as in Exanﬁl gurlgagzi (r;]g Eﬂgs-e
?g;ﬁ: Itgdloratretmi ;(ieii%orﬁ&&égﬁﬁgoéngggﬁ?;i%e"%'C‘g?I'EEé‘gs,efﬁm‘Plff d8%ec@fspecul ar
AL T RO AN R RN LR

and 35% of the polymethyl methacrylate (B-1) were added 1.5

parts of dicumyl peroxide (trade name: Percumyl D,

manufactured by NOF Corp.) as a curing agent and 0.5 parts

of zinc stearate as an internal releasing agent, then added

200 parts of aluminiumhydroxide (trade name: Higilite H-310,

manufactured by ‘Showa Denko K.K.) as an inorganic filler,

and further added 25 parts of the polymer powder (P-1)

obtained in the Production Example (1), and the mixture was

kneaded for 10 minutes by a kneader to obtain an acrylic

premix. The resulted premix had no sticki.ness and excellent

handling property even immediately éfter kneading.

Then, this resulted acrylic premix was filled in a

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

to heat and pressure-curing for 10 minutes under conditions

of a mold temperature of 140°C and a pressure of 100 kg/cm2

to obtain an acrylic artificial marble having a thickness

of 10 mm. The surface of the resulted acrylic artificial

marble had extremely high gloss, specular'condition.havihg

no defect and remarkably excellent surface smoothness, and

the appearance thereof was remarkably excellent.

[Examplés 2 to 10)

Acrylic premixes were obtained in the same manner

as in Example 1 except that the conditions were changed to
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remar kably excellent. [Conparative Exanples 9 to 11]- Acrylic
_prem xes were extruded in the same manner as in Exanple 20 except that the
pol ymer powders (P-13), (P-16) and (P-17) were used instead of the polyner
. powder (P-2). The resulted acrylic prem xes had not been sufficiently
. thickened, could not remain in the formof a sheet, and had extrenely poor
handl i ng property with heavy stickiness. - Then, aerylic artificia
mar bl es eaohdiadiong ahotini i Medslefl . 10InThives ce lalnmad fienhr ing lagyegetne nanner
as in Exanple 19 using these acrylic prem xes. Each surface of the
resul ted afpefbatgll a8r hhesnsat-butpldpéeokyabencoagel §tiraieon antee:
inorganic fillers due to uneven kneading, and poor surface snoot hness,
t her ef or ePetrba taip2 a mamxf ad thared byWoF eotrpengl vy “Pephexa] X anmiearn2s]
Acrylic syrup (100 parts) conposed of 48%of nethyl nmethacrylate, 15% of
neopent yl lgllybdls (di-mitek paraxy) 303 , f teingtbpdcycjobexdinet(faada at e and
35% of the pol ynet hyl
name: Perhexa 3M, manufactured by NOF Corp.), “AIBN” means
- azobisisobutyronitrile (trade name: V-60, manufactured by
WAKO PURE CHEMICAL INDUSTRIES, LTD.) and “Perbutyl 0” means
t—butylperoxyoctate(tradename:Perbutle,nwnufactured
by NOF Corp.). The premixes of Examples 2 to 8 had no
stickiness and excellent handling property even immediately
after kneading. Though the premixes of Examples 9 and 10
had no stickiness and excellent handling property when they
were aged at room temperature after kneading, a long time
not shorter than 16 hours was necessary for the aging.
Then, acrylic artificial marbles each having a
thickness of 10 mm were obtained in the same manner (each
mold pressure in Examples 6 to 10 was 50 kg/cmz) as in Example
1 except that these acrylic premixes obtained were used and
the conditions were changed to conditions shown in Table
4, As is known from the results shown in Table 4, each
appearance of the resulted artificial marbles was extremely
excellent.
[Comparative Examples 1 to 5]
Acrylic premixes were obtained in the same manner

as 1in Example 6 except that the polymer powders (P-13),

(P-14), (P-15) and (P-16) and the inorganic filler-
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53 met hacryl ate (B-1) was introduced into a vessel made of SUS,
to thi's were added 3 parts of t-butyl peroxy benzoate as a curing agent
~and 0. 5 parts of zinc stearate as an internal releasing agent, then they
were m xed by agitating blades driven by an air motor. The resulting
~m xture was continuously transported at a speed of 103.5 g/mnute by a
- gear punp manufactured by Kawasaki Heavy Industries, Ltd. to a hopper
appended toprt&imhdgngesinr paert (KRC (Mpadere usedf dnktead f Kihe not o,
"Ltd., screw dianeter is 50 mm L/Dis 13.7). On the other hand,
al um ni umpoyyrer deowdean (Pi-6Qr @anishdwn | #1 Mabléentr odbhedatrydia vessel
made of SUS . . _
premixes of Comparative Examples 1 to 3 were aged at room
temperature for thickening. A time not shorter than 16
hours was necessary for this thickening. The resulted
premixes.had stickiness and poor handling property. The
acrylic premixes of Comparative Examples 4 and 5 had
stickiness and poor handling property even 20 hours after
kneading.
Then, acrylic artificial marbles each having a
thickness of 10 mm were obtained in the same manner as in
Example 6 using these acrylic premixes obtained. As is
known from the results shown in Table 4, the surface of each
acrylic artificial marble obtained had high gloss, however,
it had pin-holes and the surface smoothness thereof was low,
and the appearance  was poor. -
[Example 11]

To 100 parts of acrylic syrup composed of 48% of
methyl methacrylate, 27% of neopentyl glycol dimethacrylate
and 25% of the polymethyl methacrylate (B-1) were added 1.5
parts of t-butyl peroxy benzoate as a curing agent and 0.5
parts of zinc stearate as an internal releasing agent, then
added as inorganic fillers 150 parts of aluminium hydroxide
and black and white inorganic filler-containing resin

particles (C) in the total amount of 70 parts, and further

added 30 parts of the polymer powder (P-2), and the mixture
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appended to a screw feeder 1 manufactured by Kuma Engineering K K and
then was introduced continuously into a hopper appended to a kneadi ng
extruder at a speed of 170 g/ m nute. Al so, black and white
inorganic filler-containing resin particles (C) were introduced into a
vessel made of SUS appended to a screw feeder 2 manufactured by Kuma
Engi neering K K. and then was introduced continuously into a hopper
appended t owaskkaedded £atrifiedniites byeeknafadér tgf obbafia.an acrylic
Further, the polymer powder (P-2) was introduced into a vessel nade of SUS
appended t oparemdxew Mhedeestlteanatayldcegronikuhad g isteierkiness kandind
then was introduced continuously into a hopper appended to an
54 excellent handling property even immediately after
kneading.

Then, this resulted acrylic premix was filled in a
mold for flat molding of 200 mm X 200 mm, and was subjected
to heat and pressure-curing for 10 minutes under conditions
of a mold temperature of 130°C and a pressure of 100 kg/cm2
to obtain a granite-like acrylic artificial marble having
a thickness of 10 mm. The surface of the resulted
granite-like artificial marble manifested specular
condition having no defect at all, had extremely high gloss
and remarkably clear grain pattern, and there was no
unevenness in the grain pattern at all. Therefore, it was
a grain-like artificial marble having extremely excellent
design and good appearance. . -

" [Examples 12 to 18)

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

Then, granite-like acrylic artificial marbles each
having a thickness of 10 mm were obtained in the same manner

as in Example 11 except that these acrylic premixes obtained

were used and the conditions were changed to conditions
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extruder at a speed of 25 g/ m nute. Fol | owi ng t he above-descri bed
manners, the acrylic syrup, polyner powder, inorganic filler and inorganic
filler-containing resin particles were quantitatively introduced

conti nuously, kneaded and thickened sinultaneously in the kneading

i extruder to be extruded for giving continuously an acrylic prem x in the

formof a rope fromthe |eading end port of the kneading extruder. The

r esi dence stiovn dgintTebhat 8ri aAs is khewknézdimnghex mesddits velsapout@ni nut es.
Ther esul t edgrai n-1i keacrylicprem x - required no agi ng and was a dough-1i ke
mat eri al Fabley 5 exeatheappaandnceg ofr ddw tsunfaceuet sthekirgsyd teden

I mredi ately after discharged fromthe | eading end port of the extruder
Then, thi gnegsitia-cdike aantifkeiadrparblesewias wxdremalyeexaeldentd for
flat molding of 200 nm X 200 nm and was subjected to heat and
pressur e- {Gompavakivie Branpies aGnaad ddnditions of a nold tenperature of

130[err]C and a _ :
Acrylic premixes were obtained in the same manner

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

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

{Comparative Examples 8]

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

Then, a granite-like acrylic artificial marble

having a thickness of 10 mm was obtained in the same manner -

49



pressure of 100 kg/cn2 to obtain a granite-like acrylic artificial marble
having a thickness of 10 nm The surface of the resulted granite-Ilike
artificial marble mani fested specular condition having no defect at all,
had extrenely high gloss and remarkably clear grain pattern, and there
was no unevenness in the grain pattern at all. Therefore, it was a
grain-like artificial marble having extrenel.y excellent design and good
appearance. as in Example 11 using this acfglic premix obEaianpde 2The
A grain-like acrylic prem x formed in the formof a sheet was obtained by
cont i nuous| ysunfaecd et e prtifdcdalamarbdecobhairadathdd axglossr and t he
sane manner as in Exanple 26 except that a die was fitted to the |eading

indefinite grain pattern, and there was remarkable

unevenness in the grain pattern, therefore, the surface was

extremely poor in design.

[Example 19]

Acrylic syrup (100 parts) composed of 48% of methyl

methacrylate, 25% of neopentyl glycol dimethacrylate, 2%

of ethylene glycol dimethacrylate and 25% of the polymethyl-

methacrylate (B-1) was introduced into a vessel made of SUS,

to this were added 3 parts of t-butyl peroxy benzoate as

a curing agent and 0.5 parts of zinc stearate as an internal

releasing agent, then they were mixed by agitating blades

driven by an air motor. The resulting mixture was

continuously transported at a speed of 103.5 g/minute by

a gear pump manufactured by Kawasaki Heavy Industries, ktd.-

to a hopper appended to a kneading extruder (KRC kneader

manufactured by Kurimoto, Ltd., screw diameter is 50 mm,

L/D is 13.7). .

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

g/minute.

Further, the polymer powder (P-2) was introduced
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end of the kneading extruder. The resulted grain-like acrylic premx
formed material required no aging, and was a dough-like material having
excel l ent handling property w thout stickiness even directly after

di scharged fromthe die. Then, a granite-like acrylic artificial
mar bl e having a thickness of 10 nmwas obtained in the same manner as in
Exanpl e 26 usi-ng this acrylic premx forned in the formof a sheet. The
surface of tirtoesuvésdedr maidec-dfi KIS appénded| tonrbseresnifieestead Zpecul ar

condi tion having no defect at all, had extrenely high gloss and remarkably
cl ear grai magatfachyureddbyh &RAVENGINEERINGNESSs ;i hTPhe agpdaitherpatasrn at
all. Therefore, it was a granite-like artificial marble having extrenely

excel | ent deigitgrodudedoodantippoarsdnceint¢ B ahppper28ppended] to an
Gain-like acrylic prem xes fornmed in the formof a sheet were obtained in
the sane naraxfredernatxangpeety ofexdem/mhantehe pol yner powders (P-9) and
(P-10) vere used Following the above-described manners, the aérylic
syrup, polymer powder and inorganic filler were
guantitatively introduced continuously, kneaded and
thickened simultaﬁeously in the kneading extruder to be
extruded for giving contihuously an acrylic premix in the
form of a rope from the leading end port of the kneading
extruder. The residence time of the materials in the
kneading extruder was about 4 minutes. The resultedacrylic
premix required no aging and was a dough-like material
having excellent handling property without stick'iness even
immediately after discharged from the leading end port of
the extruder. -

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

smoothness, therefore, the appearance thereof was

remarkably excellent.
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i nstead of the polyner powder (P-2) as shown in Table 7. The resulted
“grain-like acrylic premx fornmed materials 56
required no agi ng, and were dough-like materials having excellent handling
_property w thout stickiness even directly after discharged fromthe die.
Then, granite-like acrylic artificial marbles each having a thickness of
10 mm were obtained in the same manner: as in Exanple 26 using these
acrylic pregmxanpioerpeq in the formof a sheet. Each surface of the
resulted granite- Ilike artificial marbles manifested specul ar condition
havi ng no defect &n adryhis pramiteforied higltdss farh ofcaaskhabkywasear
grain pattern, and there was no unevenness in the grain pattern at all.
Ther ef or e, olitadsed by continuously introducing the materials into the
kneading extruder in the same manner as in Example 19 except
that a die was fitted to the leading end of e kneading
extruder. The resulted acrylic premix formed material
required no aging, and was a dough-like material having
excellent handling property without stickiness even
directly after discharged from the die.
Then, an acrylic artificial marble having a
thickness of 10 mm was obtained in the same manner as in
Example 19 using this acrylic premix formed in the form of
a sheet. The surface of the resulted artificial marble had
extremely high gloss, manifested specular condition having
no defect at all, and had extremely high surface smoothness,
therefore, the appearance thereof was remarkably extellent.
{Examples 21 to 25]
‘Acrylic premixes formed in the form of a sheet were
obtained in the same manner as in Example 20 except that
the polymer powders (P-4), (P-7), (P-8), (P-9) and (P-10)
were used instead of the polymer powder (P;2) as shown in
Table 6. The resulted acrylic premix formed materials
required no aging, and were-dough-like materials having
excellent handling property without stickiness even

directly after discharged from the die.

Then, acrylic artificial marbles each having a
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granite-like artificial marble having extrenely excellent design and good
_appearance. [Conparative Exanples 12] The acrylic syrup, inorganic

filler and inorganic filler-containing resin particles were quantitatively
i ntroduced continuously w thout using a thickening agent (polymer powder)

’, as shown in Table 7 to extrude a grain-like acrylic premx fromthe die.

The fesidence time of the materials in the kneading extruder was about 4
m nut es. HhdckRaFHPE o0 im MRER (9RFA BRSE hEN Bl @ rF AR HRRNEKeA8akR as
that in Exanple 26 (except that the introduction speed from_ the screw

*

feeder 1 F¥emke dvsding ShesenacridiGdBEemdress fegmes, dm the LRF¥Bw f eeder
2 was 100 g/mnute). The resulted grain-like acrylic prem x had not 'been

suf fi ci enPifya@if&lenefacdbargtase eEiliereaulfedarti bicial marbles

> had extremely high gloss, manifested specular condition
having no defect at all, and had extremely high surface
smoothness, therefore, the appearance thereof was
remarkably excellent.
[(Comparative Examples 9 to 11])
Acrylic premixes were extruded in the same manner
es in Example 20 except that the polymer powders (P-13),
(P-16) and (P-17) were used instead of the polymer powder
(P-2). The resulted acrylic premixes had not been
sufficiently thickened, could not remain in the form of a
sheet, and had extremely poor handling property with heavy
stickiness.
Then, acrylic artificial marbles each heving a
thickness of 10 mm were obtained in the same manner as in
- Example 19 using these acrylic premixes. Each surfaee.of
the resulted artificial marbles had such defect as
coagulation of the inorganic fillers due to uneven kneading,
and poor surface smoothness, therefore, the appearance
‘thereof was extremely poor. |
[Example 26]
Acrylic syrﬁp.(iOO parts) composed of 48% of methyl
methacrylate, 15% of neopentyl glycol dimethacrylate, 2%

of ethylene glycol dimethacrylate and 35% of the polymethyl
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sheet, and had extrenely poor Handling property with heavy stickiness.
Then, a granite-like acrylic artificial marble having a thickness of 10 mm
"was obtained in the sane manner as in Exanple 26 using this acrylic
prem x. The resulted nolded article had | ow gloss and extrenely i'ndefinite
~grain pattern. There was remarkabl e unevenness in the grain pattern
Therefore, it was extrenely poor in design.

methacrylate (B-1) was introduced into a vessel made of SUS,

to this were added 3 parts of t-butyl peroxy benzoate as

a curing agent and 0.5 parts of zinc stearate as an internal
releasing agent, then they were mixed by agitating blades

driven by an air motor. The_resulting mixture was
continuously transported at a épeed of 103.5 g/minute by
a gear pump manufactured by Kawasaki Heavy Industries, Ltd.

to a hopper appended to a kneading extrudef (KRC kneader
manufactured by Kurimoto, Ltd., screw diameter is 50 mm,

L/D is 13.7).

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

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

Furthef, the polymer powder (P—2).was introduced
into a vessel made of SUS appended to a screw feeder 3

manufactured by Kuma Engineering K.K. and then was

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

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

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

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

pressure of 100 kg/cm?

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

it was a grain-like artificial marble having extremely

excellent design and good appearance.
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[Example 2;]

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

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

(Examples 28 and 29]

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

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

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

[Comparative Examples 12]

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

sufficiently thickehed, could not remain in the form of a

57



[err]

sﬂéet, and had extremely poor handling property with heavy
stickiness.

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

pattern. Therefore, it was extremely poor in design.

58



.

6S

STITUOIAINGOSISTYOZT

NIV

suiAtorylewny  suwdoad{o[AyIewEty WIALLAALL

ejefhroeyjeunp [o0A[8 phymedosu YITDHAN

opefAmeyjewp [00AS eueliyie YINQH

sjellweylowp 100418 euelfing-g'l VYINAYG
eplAEIowW Aiew YN

ajuIvels . eg/LI8%= ¢ e[dwoNy |
x o a6 x 0'1 ourz ©1| ©14mqaeg 08%. 001 | T-E/¥VIRIAKI/VIIK 05| O | esnwrsdwop
ojvlIvels . . Ge/LI8G= ¥ epdurexyy
X o . 86 X 0'1 aurz &1 0 141nqasg 0se 001 T"&IYINLIKL/ VAN 0% | 91-d | eanvaedwon
9jvIBalS qg/LIgG= ¢ ordurexy
X o ¢6 v 0’1 ouyz €1 O 14anqaeg 098 001 | I-/VINIAWL/VINIK 0% | ¢1-d | eamwavdwmo]
93uIB0LS ' - eglLIgG= ¢ srdwexy
v O e6 | v 0T aurz e'1 0 141nqaeg 0ge 001 I*H/IYINLdANL/VINIK 0% | #1-d | ealvavdwo))
. ajuIveLs gg/LIge= 1 s1duwexy
v O 26 \' 0'1 dulz €1 0 143nqaeg 084 001 - VINLIINL/ VINIX 0% { £1-d | 2anuvavdwop
) © o [e) 9julILINs : 4€/85/0F= ]
1138 g0 ourz g1 | Zl4mqieg 0Lt 00T | 1-/FWADIN/VINIK g% | ¢1-d| -orefdwexy
(o) © . ®) 8jea8els . . GC/S5/0F= : N .
. 0el e'Q ourz <1 | -Z14nqasg 0i1 001 | T-/YINTOHIN/VINIK 8% | 114 6 opdwexy
® o ® ovIvegs ‘ o Q8/LIgS= ] I
g6 01T ourz &1 0 1fanqaeg (1]+14 001 Y RIINL/ VINN 02 8-d- 8 oﬁnﬁq.nm.
© o © 8jBIve1s ge/LIge= o _ .
<6 01 ourz €'1 |- O 1fanqaeg 09% 001 T /VINLIANL/VINX 0% L-d L oi&dnm.
® o , © : CELELLEE . . ae/L/gg= - a i
g6 0’1 ourz &1 0 tlanqreg (1]+1 001 T-H¥YNLANL/VININ 0t 9-d 9 spduwexy |
. CEVFGELY gg/L/8%= . :
© o 00T © 0'1  oupz 1 NEI¥ 092 00T | T-E/VINIINL/VIAK 0z | ed| gerdwesg |
. . 8juIveLS i ceI8199= : . :
© o o1t © 01 ouyz g1 NEI¥ 01% 001 £ EIVINAT VIR gz | #d| teduwuxy
IYVEELE 03/81/89= .
o o 0zl © ) ourz a1 | e vxeysed 061 001 - AYWALTVI oF | &d g ejdwuxy
a1BIBoS ) QT/Le/18%= . o .
©) © ogl ©, 20 ourz 1| iZ14snqaeg 081 001 | T-/VINADIN/YININ 08| ed ¢ sjdutexy
: CELEAERE . gg/08/98=" :
O Q 0F1 © g0 oulz g'1 | g 1dwnozeg 00% 001 | T-E/VINAOIN/YINIK gs| 1-d 1 ojdwexy
j (Ayatem (Aystem (3Udtem (3g3tem (I4aies
g £q sixued) £q s3aud) Aq syaed) | Aq,saypd) ) £q sized)
sseuyioows. peppu pappe peppe peppe (3qdtes 4q %) peppe
@oujans | ssofd ‘Tunowe puy junomu priy junowy junowe uopisodutos munows | ‘oN
aponav Q) ONg 3o
peplowt J0°'1 aanjvredurey Arzedoad jualdv . To1(1 aepmod
eouuvtveddy u.ﬁEoE Auraexdiya 3ulspve[er jvuisiul z0j8nITUL | oruvArout dnids TowrAfod’

p 9Tqeyl




09

[err]

[err]

eqeffrosyjountp (00418 eue[fyle YINQH ejejfwosyieownp 048 plyuedooun WINIOIN
elefAoBrjow [AUOWX YIATAL
G0 el 0 . GolLGI8F=. § o[dwuxy
X X v og1 x 2juIvags omiz | 7 [AInqied 001 . 00% 001 T-/VINGH/VININ sanvIvdutor)’
¢'0 a1 08 - GTILE/8Y= L ejdumuxyg
v v O 081 V [ ejvavessomiz | g [Lanqaag oL g1-d 0gT.| 001 T-8/VINAT/VINIX sanpavdwo]
. _ : g0 g1 . .08 | _ ST/LTI8t= 9 epdwuxy
v v Q 081 V | e1sivels omiz | 7 [4Inqaeg 0L g1-d 091 001 -/ YINGI/ VIR sanuIsdwion
: 5 €0 e'T ({13 - S5lloI8F= -
O © o © . 8F= i
081 sjursels owiz | 7 [AInqaed . 0L 01-d 0e1 001 T-G/FINADIN/VINIAL. 97 efdwuxy
0 ® & © €0 a1 oe . : 9G/LGI8F=
. ] b 0¢1 sjuIvelIs dulZ | Z.14Inqaag 0 6-d 0g1 oot T-/IVINADIN/VIKIN 11 ejdwexy
© © & @ <0 e’z . 141 Se/z/ST/8T=1-9/
h ot Sjulrels dmiz | WeuvXayIed 0L ed 0Lt 001 { VIWAA/YIADIN/TIRIK .91 sldwexy
® o & €0 §'1 . os §5/L5/8F=
© 0gT [ ewaveysoumrz | 7 [A1nqied , 0L ad 0g1 001 ["H/YINADIN/VINIK g1 ejdwrexy
: ] . €0 TeT 0¢ ST/LE/8T=
e ©| +0 081 © | ewaversomz | 7ihinqueg 0L z-d ogr | oot TE/VIRADAN/VIIE | - +1 e[dwuxg
i . ¢0 el og. QG/Lomet= )
© @1 o 081 © ) evavessourz | g [Anqaeg 0L -d og1 | 001 TEYNAI/VIN| o1 opduuxg
. . . €0 @1 : 0g Se/e1r1I8T=1-9/ .
) e @ 0€1 © | ejuavessoumrz [ 7 Ainqieg .04 &-d 08T 00T | YINAZ/VINADIN/FININ g1 epdwuxy
: a0 &1 o0& £2/Lg/8r=
@ ) © 081 © | eoivavessomiz | 7 jhanqaed 0L a-d ‘081 001- T EVIRGDIN/VINN 11 ejdwmoxy
: o1o13I8d UIS8L .y, : I j o R
uzegud uzeyud ‘ 1uelu Surdrviuoo quesy
- quad uy utead jo Sursvolea ©oeaeqy Suru o1y .
ssouusAsun | ssenrve[d | ssC[8 () [BuULagul lojetlIu; sraviaour -e3oIy3 | otwedaour | dnaks.
alnguzeduion £11edord . (ay8tem Aq %)
a[onalL papiow Jo sduvavedde Aarpioux Aurueyd1ys (1q8194 £q s1xed) woryIsOdwxod DING uopIsodwos dnifs
g 9Tqes




Thi ckeni ng

.. 0N .
© X m > .
c —c
© © - m (@]
- - S O0C O 19
O — (@] o O o
c > m c oo 0N —
. O ®© . D —_ n O S
T_CO0ODX .ONWNWEN
O— £ cown .—OcCc
C O X —_—— N O — O
Vo ~ccocunldoc
XXETOLCZ0 g ®
OVOLOVX .__O
— « C O OLXT 0 -
coa_._coc0O —
o> Q9 0 —0®
s8.-028 BTy | _
. Tue S GO Quu o ejefAroRyjewp Jook(S eueAtie WNQH  efe[Aweyiewmp [ooA[8 [Ajuedoeu YINGDJIN
ek g - 2 elefinegiew (Ao VNN
) n © >0 . =
<5 s.mpss5 B
(2™
Ts o me_pm =3 . SeIeISTIBr=1 y ooRE |
 § ) ] 3 =1-g/ _ 11 o[dwoxy
= d XI/MC % m m mx m W M. (1191 9’0 | ejeleeisourz 0'¢ | Z14mqaag 0z¢ 001 VYNAH/VINTDIN/VININ gé | L1-d eansredwon
do sxdoxlp .- < 081 a0 oquTRels SWLZ e | o 14amax ) 9%/2/Sa5/8v=1-4/ 01 epdurexy
4o Yo dlwHE 'l I 0'¢ | Z 1hamqaeg 028 001 | VIWAI/VINAOIN/VININ gz | 91-d| eapmwredwmo)
S S . S2/2/ST/8Y=1-a/ 6 e[dwmexry
W %QT c m m WXU H ﬂw X _08T G'0 | 9©jBIBElS dUIZ 0'¢ | Z14nqreg (44 001 YINA/ VNGO IN/VINN ) g% | €1-d eaneIEduon
= nel cajcO@ ] S6/2/Se/8v=1-a/
oc g M W m o o = % . 0e1 9°0 | oBavelS OUIZ 0°¢ | Z1Amqaeg 022 001 VINAE/VINAODIN/VININ g3 | 01-d 9z e[dumrexy
o ‘26 = Qeq © - . . . S2/2/93/8%=1-8/
E5dncf @% < = 0t 90| ejvIeessourz 0'¢ | Z14Inqieg (744 001 | VINQH/VINADAN/VINN 9z | 6d 2 sjdurexy
I@W - . )] © . . i 92/3193/8Y=1-4/ :
m o w m N W% — T - 081 i 90 | eo3eleve)sourz 0'¢ | Z14mqaeg 022 oot VINAI/ VINADAN/VININ 414 8-d €% opdurexy
R =56 " . 9%/5I9%/8¥=1-4/ o
49 m@w - m & = 2 W ot g0 | evawessomrz 0'¢ | Z 1hanqaeg 08% 001 | VWAH/YWADIN/VINI gz| La 2g s[dwexy
o ¢ - y— . 9¢/e/ag/8v=1-4/ ’
n-m Mngm-l m 5 m©o o © 081 g'0| eyvaveys ourz 0'g |. Z 1Aimqaeg 023 001 | VINAE/VNADIN/VININ ez | ¥d 12 epdwexy
o« —.d c S 0 . . Q2/8/9¢/8%=1-4/
9o .w©m- = w = m@m X h\w@ 01 g0 | ejvree3somz 0'¢ | Z 143nqaeg 033 001 | VINAW/VIWADIN/VINN 8z | 2d 0% ordwrexsy
1= o bl < 2e— 380 081 §'0 | ejeIvels ouIZ . Ainqae . JerelSe/8y=1-8/ ‘
= n.. = m.ﬂ = _.,__Mw o : TR I GAuumM YA nqied Aﬁwcwm z uooa YNATVNADIN/VININ g | ¢d 81 ofdurexy
o = I I ; qstem Iqstom ELEITY
m- ewwwn._l .“_rb w W d| O O30 Aq s3red) . £q s3aed) £q syaed) | £q sjxed) ’ hh uunanv
JEeEy . . o5 ™um () PSppT : peppy pappe peppe (uBrom 4q 5) peppe
o) egerne] §so0)d | Aquqy -npoid aIng janoury puIy janowre puLy junowe JunOTY uonsodurod janowre |- ‘oN
g 707 o O wuj$) sHen®| wvaradwe; LTy FT)ii Jopmod
L w =) ..m QWAWAMJ. .m“bdc.m.. %unmﬂoﬁ Sursverea euIouUL To3vIyIul | oraedrout dnass : Tomfjod
b — p—
(@) ] - S50 — « © O
SESSCBIE 2o ) ST
S .%o .Fowo
BEgE< 25 .28
— e —
© X.— ..C X .—
ihetAt&ehAms




: s extremely high.

 snpoot hness i s

is
63

poor

| ow.

snopt-hnes
" nol ded article
‘extrenely
excell ent in des

excel

Table 7

hi gh.
X: There are a | ot of pi n hol es,

X«

[e

rrj:

A. There are pin holes,

|r\u

There is no pin hole,
and surface snoot hness
and surface

and surface

e
g

moldefal%le

=4

[

S
r

[]

DALY

axtr nwnl
-

a|n

atter
E) (BC?al

l‘|r\a ReSS af
TP

\ll\/\/ll

extre
pat 1

Grain Dattern IS som

AU A

el y C
rn i
bwhat

ofgran | neds dny-

&
:

]
|
s

8 © © o0 0 (|«
é ®© © © o [~
548,88 o o o o |
$iii.l o o o o K
ffo |2 = & 35 s

grain patter
| ear, and

s clear, and
i ndefinite,

internal
releasing

agent

stearate
stearate

stearate

stearate

stearate

EELRERRERREREE

2ls 1%
E gégé R B B £ |8
% ¢s B B B EB R
S |88 8 8 |8

= 1l gII %Il

57 [deliefiebdoltis
HE ég %5 5 éa :

NPGDMA: neopentyl glycol dimethacrylate

Comparative | MMA/NPGDMA
Example12 | /EDMA/B-1=

EDMA: ethylene glyocol dimethacrylate

MMA: methyl methacrylate

n of

and.
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~design is excellent.

i n design. X: Grain pattern is indefinite, and extrenely poor in
desi gn. Unevenness of grain pattern of nolded article [err]: There
‘i's no unevenness in grain pattern at all, and design is extrenely

excel | ent. [err]: There is no unevenness in grain pattern, and

[err]A: There is unevenness in grain pattern,

and design is poor. X: There is heavy unevenness in grain pattern,
and. desi gphiekextimgnynopecty ofoptremdaus productivity of prem x

[err]:

A m xture thickened i Mmediately in kneading in

an extruder and an

acrylic prem x ha@ n@ evdGehdrent hiakdned) imneddertied yatfltent keeadinggss was
continuously obtained from the | eading end of the extruder.

m xture di andopreniicieshad pnendre dining rexeel bant yhlandiAngt REORENHYI ¢

prem x extruded fromthe | eading

without stickiness.

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

A: A time not shorter than 16 hours was necessary

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

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

© : Gloss is extremely high.

O+: Gloss is rather high.

C) : Gloss is high.

/A : There is a gloss.

X : Gloss is low.
Surface smoothness of molded article

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

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

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

X : There are a lot of pin holes, and surface

63

X A



64 _ end of the extruder had extrenely poor ‘handling property wth

" stickiness. Shape stability of prenmix formed article [err] Wen a
‘mi xture was extruded through a die having a given form a prenix forned

. article having the given cross sectional formwas obtained. X:
.Though a m xture was extruded through a die having a given form the
acrylic prem x extruded did not keeg the given form As is
appar ent aPREothHRShel miR¥eremetyi bew- exanples, an acrylic resin

conposi tion excellent in thickening property can be obtained by using as a
t hi ckening agent a specific polyner powder. Further, a prem x suitable

Clearness_of grain pattern of molded article

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

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

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

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

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

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

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

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

X: A mixture did not thickened in kneading in an

extruder and the acrylic premix extruded from the leading

64



_for high tenperature nolding and excellent in nolding processability can
_be obtained by using this acrylic resin conposition. Mreover, an acrylic
artificial marble produced using this prem x has excel |l ent appearance and

. 1s very advantageous for industrial use.

.65 '

end of the extruder had extremely poor handling property
with stickiness,

Shape stability of premix formed article

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

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

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

very advantageous for industrial use.
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“methacrylate or a (meth)acrylic nonomer mixture (a) and pol ynet hyl

~weight of the polynk? PORMELC| FeSdBalcomPFitine ¢omPri8dpg0a 3.

C——

Cl ains 1. An acrylic resin conposition conprising a

non-cuwu" mm mrmmr powder having a bulk density within the range from
0.1 t\oyRem I | absorption based on linseed oil within the range }
from60 to 200 'm F10b g and a degree of swelling by methyl nethacrylate of
16-fold or nore, and acrylic syrup consisting essentially of nethyl

met hacryl &#¥admsan acrylic copol ymer (b). 2. The acrylic resin
conposition accordiing to claim 1, wherein the wei ght-average nol ecul ar

The acrylic resin conposition according to claim 1, wherein the specific
surface amenwreselhpkesaro bymgerowdexhaning &duldnhdensisyithinoo
mMerr]/g. 4. The acrylic resin_conposition accordi ng to claim 1,
wher ei n t H@avangr e ikt fe 708/Mle BB 9idrabsarrEionsbased; ent he

range from1l to 250, er[l: m 5. The acrylic_ resin, conposition
accor di ng k¥see@dpil within the range from 60 to 200 m1/100 g and

a degree of swelling by methyl methacrylate of 16-fold or
more, and acrylic syrup consisting essentially of methyl
methacrylate or a (meth)acrylic monomer mixture (a) and
polymethyl methacrylate or an acrylic copolymer (b).

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

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

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

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

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

7. The acrylic resin composition according to claim
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1, wher ei n the pol ymer powder is a secondary floccul ate obtained by
floccuﬂmuﬁ m Hﬂ q I‘Ii;mary particl es. 6. The acrylic resin
" conpos it *to claim 5, wherein the average particle diameter of
the primary Tparticle of the polyfer powder is within the range fromO0.03
to 1 [err] m 7. The acrylic resin conposition according to claim
- 66 1, wherein the polyner powder is constituted of an acrylic
polymer. 1, wherein the polyhmer pewdarcbspoesnstbtmbedovfliarg doxrydli@ m 1,
wherein the polynmer powder has a core/shell structure. 9. An
acrylic ppedymegonprising the acrylic resin conposition of claim1 and an
I norganic filler.
8. The acrylic resin composition according to claim
1, wherein the polymer powder has a core/shell structure.
9. An acrylic premix comprising the acrylic resin
composition of claim 1 and an inorganic filler.
10. The acrylic premix according to claim 9 further
comprising an inorganic filler-containing resin particle.
11. The acrylic premix according to claim 9
comprising a polyfunctional (meth)acrylate monomer as a
part of the monomer mixture (é) constituting the acrylic
resin composition.
12. The' acrylic premix according toclaim 11, wherein
the polyfunctional (meth)acrylate monomer is neopentyl
glycol dimethacrylate.
13. The acrylic premix according to claim 9 further
comprising zinc stearate.
14. A method for producing an acrylic artificial
marble in which the acrylic premix of claim 9 is subjected
to heat and pressure-curing.
15. An acrylic premix obtained by kneading uniformly
the constituent components of the acrylic resin composition
of claim 1 and an inorganic filler and simultaneously
thickening and extruding the mixture to continuously form

the mixture into a desired form.

16. The method for producing an acrylic artificial
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10— The acrylic prem x according to claim9 further conprising an

I nok ' ' lu mmﬂ“‘tai ning resin particle. 11. The acrylic prem x
accim“m‘a“ ﬁ ~conprising a polyfunctional (meth)acrylate nononer as
a part cof Lth® nbndmer mixture (a) constituting the acrylic resin '

conposi tion. 12. The acrylic prem x according to claim 11, wherein

" the polyfunctional (neth)acrylate nononmer is neogentyl gl ycol

di met hacr ymarble in which 3herperydia perepignPk akabndihd st subigc®ed f urt her
conprising zinc stearate. 14. A nethod for producing an acrylic
artificialtonBeBteand BHEAPUTR-GRFiNFe prenix of claim9 is subjected to
heat and pressure-curing. . . 15. An acrylic prem x obtained by

kneadi ng uni form ¥7- t4\e‘%éb‘l’l%?m-l}ﬁnﬁgéﬁﬁpﬁﬁﬁﬁﬁétéflgt gEsgatialdy of g
conposition of claim1l and an inorganic filler and simultaneouysly

t hi ckeni ng"@RACEREELdINES Re L MRERAVEST A i8Rk ASNR L EhELENIDure into

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

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

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

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

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

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

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

23. The thickening agent according to claim 17,

wherein the polymer powder is constituted of an acrylic
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17. A thickening agent consisting

= essentially of non- crossl i nked pol yner powder having a bul k density

W thin the range from0.1to 0.7 g/m, an oil absorption based on |[|inseed
oil within the range from60 to 200 n1/100 g and a degree of swelling by
met hyl met R2L¥PPEre of 16-fold or nore. 18. The thi ckeni ng agent
according to claim17, wherein the weight-average nol ecul ar wei ght of the
pol ymer powder is equal to or nore than 100000. 19. The thi ckening
agent according to claim 17, ' :

I 1 . The nethod for Erodu0|ng an acrylic art|f|C|aI

h ”m'umlluwwl "mt“’”' ch the acrylic premx of claim15 is subjected
to eat
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wherein the specific surface area of the pol ymer powder is wthin the
“range from1 to 100nferr]/g. -20.- The thi ckening agent according to
‘claim 17, wherein the average particle dianmeter of the polyner powder is
“within the range from1l to 250 [err] m 21 The thi ckeni ng agent
-according to claim17, wherein the polyner powler is a secondary :
‘flocculate obtained.by flocculation between pripary particles. 22.
The thi ckeni ng agent accoP&ﬁW&ﬁgy(9%ﬂ#ﬁ%ﬂ915é%é$ﬁ$ﬁ t he average particle
di ameter of the prjnmary art.icle of,the pol r powder is _w thi.n the range
from0.03 to 1 [EpFTenpre disclosed AR f6A¥kiti Ho=hBeRPRROEIAMy 1o
LA M7, BESiRed bY Sl nBAYET0ss] (HIE oliae " boaed hivifg
a bulk density within the range from 0.1 to 0.7 g/ml, an
0il absorption based on linseed oil within the range from
60 to 200 ml1/100 g and a degree of swelling by methyl
methacrylate of 16-fold or more as a thickening agent to
acrylic syrup; an acrylic premix 6btained by mixing an
inorganic filler with this composition; an acrylic premix
obtained.by'extruding'constituent.components by a kneading
extruder (9) to continuously form the mixture; and a method
for producing an acrylic artificial marble in which these
acrylic premixes are cured.

The acrylic resin composition blended with this

thickening agent thickens in a short time, is suitable for

high temperature molding, and improves productivity’s of

an artificial marble and the premix for it.
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(57) Abstract

An acrylic resin composition comprising
an acrylic syrup compounded with a thickener
comprising a noncrosslinked polymer powder
having a butk density ranging from 0.1 to 0.7
g/ml, capable of absorbing linseed oil in an
amount ranging from 60 to 200 ml/100g and
exhibiting a degree of swelling of at least 16 in
methyl methacrylate; an acrylic premix
comprising this composition compounded with
an inorganic filler; another acrylic premix
continuously shaped by conducting kneading

Q

N

P

and extrusion of various components on a
kneading extruder (9); and a process for
producmg an acrylic artificial marble which
comprises curmg the above acrylic premixes.

The acrylic resin composition compounded with the above thickener has a viscosity incrcase within a short period of time and is suitablc for
high temperature molding to thercby enable enhancing the productivity of the artificial marble and premixes thereof.
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