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5 DESCRI PTI ON ( METH) ACRYLI C RESI N COVPCSI Tl ON

TECHNI CAL FI ELD The present invention -relates to
-a-(meth)acrylic resin conposition, in which thernmal
degradati on when processing is inhibited and

di scoloring hardly occurs, and a capstock and
extrusion-nol ded article conprising the (nmeth)acrylic
resin 10 conposition. BACKGROUND ART (Meth)acrylic
resin has conventional | PBEeRIFIEANas substitute
material for glass due to water-clear appearance 15
characteristic of (neth)acrylic resin Uilizing its
excel | ent meab& reS|stance acrylic resinis
al so used as %ér I(N) MP HIION f ace of
mat eri al s used outdoors (N@th)acryllc resinis
prepared by radical polynerlzatlon such as bul k

pol ymeri zati on, suspe tion and enul sion
20 pol ymeri zation and%gﬂﬁﬁggﬁg{ﬁ&ﬁspol ynmerization is

nost w del | oyed, .in that th armunt of rities
is small. ?(1?1 FEE %ed‘gte BYenpek- ﬁe,tngﬁ &Pn?lbléﬁ%ryhc resmw,m,,,,, ,

| nal f the li d :

BEp T A, oMt e kBl e iR hSW Penpecessing s

. f h t

FESERAL T S 0Reas  FBNG eleS TAndh AT sfdpck and
pg! ! dth wd

%@%gﬁ%ﬁb& raﬁéslf)ﬂo?nl nffoe I8 ushion ﬁﬁ“&tﬁgﬁ%w resin

ng %8 ]é)q,pd di spersion of the constituent el ement s may
I'nhonbgeneous. |In contrast, in the case of

suspenS|on polynerlzatlon

BACKGROUND ART
(Meth)acrylic resin has conventionally been used as
substitute material for glass due to water-clear appearance
characteristic of {meth)acrylic resin, Utilizing its excellent weather
resistance, (rﬁeth)acrjrlic resin is also used as a capstock, which covers

the surface of materials used outdoors.

(Meth)acrylic resin is prepared by radical polymerization
such as bulk_ polymerization, suspension polymerization and emulsion

_ 'polymerizatidn and of these, bulk polymerization is most widely

employed, in that the amount of impurities is small. In the case of

bulk polymerization, the final form of the {meth)acrylic resin product is

pellets. However, because most of the ingredienté added when

forming the composition such as an impact modifier and a processing
aid are.in the form of powder, the pellets and the powder separate

when compounding, transporting and extrusion molding and mixing

and _di_Spersion of the constituent elements may become
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particles having a size of a few dozen to a few
t housand m crons can be obtained by polynerization
and after going through steps of washing 5 and
drying, a (neth)acrylic resin product can be obtai ned
as powder of true spherical _.shape. Therefore, there is
the advantage that m xing and dispersion with the
ot her powder formingredients are excellent. However,
imhompgencousai ntai n the di spersion stability of
nmononer and polymer drops in polynerization, a |large
anmount of &ndceptrasitoninlGhst abiski pér suspensioapercynerization,
stabilizing aid nust be added as a secondary
Pagtelgisdagvingsa sizeeeliatfewadezmi fo anfewnthofisamgunidroes can be
remain even after washing and this is considered to
pEtaiReds byr pelysrerizaion sand refteh gring dbesughgsteps ohevashing
case that the anount of the dispersion stabilizer is
aB€r du4eg, apbeaiitachiic wpapradairtsearbibei ghtaiond gfs pewder of
nmonomer and _pol ynmer drops decrease al ong with decrease
e @Bﬁ?@éma#aﬁh%?e- t haeraipere theried ip dhynadvantaes that mixing
adhere t oget her, an consequently, polyner particles
%Pahd]agRﬁrg’é?rbéNlF]ilc&@ afler Powdesniame %}ﬁfedl%éﬁa.aw sscellent.
en the. bal ance of conditions is lost, the entire
SIRAYEF i YACTBRT 49 dhaipdy theotlismeraioa stahilisr of enonpmer and
robl em of 20 .t hernal degradati on when processing . -
s RS Al tﬂﬂﬁg’i%ézgaé’fon’dias paFEs onneUaHi 19fz&r dispersion

dipusting the, concentration difficult, in terns of
Selfteer P Sissnsionn Siahibring ad Fausbheradedypsna secondary
thermal, stability of

RRPln y AL REePf, ' 6 BRl shtotvat ofoTprsisiesoremain even
i Bl RGNS i 2o RBP4 i, iy e g digradation
GAPRPRREORER, O koA, i aBsnarveun el e dhvkprsion
Bt B Rty TSRS iy R StAglization  of

HbRE&I RRANOLoRAGP hais(%]ét%ecrease along with decrease in

concentration, the monomer and polymer drops adhere together and

- consequently, polymer particles with a wide particle distribution are

produced. Also, when the balance of conditions is lost, the entire

polymerization system may agglomerate. Therefore, the problem of

‘thermal degradation when processing makes selecting the type of

_ dispersion stabilizer and adjusting the concentration difficult, in terms

of stable production and particle size control.

With respect fo improving thermal stability of (meth)acrylic |
resin, disclosed are the method of adding an inorganic
phosphorus-type reducing agent (USP 5,063,259), the method of
improving coloring by compounding an acrylic rubber core-shell

polymer, in Which an organic or inorganic phosphorus-type reducing
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(JP-A-7-286087). These met hods are effective with
respect to thernmal degradati on when processing of
(meth)acrylic resin, but cannot inhibit 5 coloring due

‘to thermal degradation caused by the dispersion

stabilizer wused for the (neth)acrylic resin in

suspensi on polynerization of the present invention.

In this way, in reality, a (neth)acrylic resin '

agsnNoss tdddled (JWHAR-236588) herd eha @EtROIE ingbviflg coloring
whi ch thermal degradation when to processing’is
byaldompoendigt MBSt codl3alaBURM Qre NI SN athe phosphite
obj ect of the present invention is to provide a

(R Ya2B8gOBT).r eshose onprids are effaciibie Ghithh&ssfRbt to thermal
degradati on when 15 processing is inhibited and

degood atiom gvhen dbrpcessimgsof Waicch)aeoylid r86in, et cannot inhibit
obtained in the conventional (neth)acrylic resin

coloptsg tiuento tuntradhiegradatidy) aaugkdchy elsté riippedoe dtabilizer
by suspension polynerization. In the present

Hhaednforothe ((metthjaoyic redier in tausgmmdioangbélymerization of the
met hacryl . The present invention relates to a
pregantagvgniion.esin 20 conposition conprising 100

parts by weight of a nmethyl nethacrylate polyner

obt ai ned bln shépevay.oim pehliter az(mgtlhactdid @8s kpmposition,
wei ght of nethyl nmethacrylate and 50 to 0 % by wei ght

whigh ignapribe forapef pesiderané intwhinh thermat degeiation when
parts by weight of a copolynmer having a nulti-Iayer
BYQGESEINS 1 Amall, goasonepegkstt s by weight of a fatty

25 acid netallic salt. The content of the copol ymer

having a nulti-layer structure is preferably 30 to

160 parts by weight. - 4 The content of the fatty
acid metal | ic sal PIPSLQREGO/INVENTION 5 parts by

wei ght . Thle fatty acid of the fatty acid netallic salt
yIA

pref er abl §sobject of the present” invention is to provide a

- (meth)acrylic resin composition, in which thermal degradation when

processing is inhibited and discoloring hardly occurs, which could not

_be obtained in the conventional (meth)acrylic resin composition

- containing (meth)acrylic resin prepared by suspension polymerization.

In the present invention, (meth)acryl refers to acryl and/or methacryl.
The present invention relates to a (meth)acrylic resin
composition comprising 100 parts by weight of a methyl methacrylate

polymer obtained by suspension polymerizing 50 to 100 % by weight of

methyl methacrylate and 50 to 0 % by weight of a - monomer

copolymerizable therewith, 1 to 200 parts by weight of a copolymer
having a multi-layer structure and 0.02 to 10 parts by weight of a fatty
acid metallic salt. | |

The content of the copolymer having a multi-layer

structure is preferably 30 to 160 parts by weight.
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8 to 20 carbon atons. 5 The-netal of the fatty acid
netallic salt is preferably an alkali netal or an

al kali earth netal. The ionic valency of the netal of

the fatty acid netallic salt is preferably 2. The

fatty acid netallic salt is-pgeferably cal ci um

stearate. 10 The copolyner having a nmulti-I|ayer

structure is preferably a copolymer having a

t hr ee- | ayefThsteartticat enf thie Edtty sacddbtraktedtictyalt is preferably 0.1

~polynerizing a nononmer or nononer mniXxture containing

te O pads byt wglight net h) acryl ate ester in the presence

of a two-layer polyner, which is obtained by

pol yreri zi hgedatpnenst ofiitkeuattyc enidhinmitatliatsaltepséferably has
al kyl 15 acrylate ester and a crosslinkable nononer in

BHe P eashen adbmzs. pol yner conprising a nonomer

m xture containing at |east methyl nethacrylate and a
crossl i nkabhe msiiahef . thenéatgppatifnmetaliic mglais preferably an

' n‘gﬂlﬂti-layer structure is preferably a copol yner -
2

Ihgedal ap anaglsalseaiidy mesal.whi ch is obtained by 20

" pol yneri zi g a npnomer or nonomer m xture containing

at 1east afR§liopirvaleneyolathe matal of ghe fattyracidriostallic salt
an acrylic crosslinked rubber. The present invention

9 REIF@ARlVes to capstock conprising the (meth)acrylic
resin conmpQsition. Tge pr ef,ent invention also rel ates

to an extr et SRtbrAdddnetalligsalt iepreferabbrealeapa: sierrate.
5 BEST FOR RRY] QUT THE *, ENTI ON The

(met h) acr yi 't CESHDEL MFHERE; BB

tilayenplashure is prefefably

ot e et TR GHE, rorEGTpAE HTGOUE, TDIR P Rtgined by

ﬁé mi‘th%/J met hacrylate and 5 50 to O % by weight of a
K EE1 2 080D TREPTL ALY THARIERF (RXITE £ORGINING at least alkyl

 (meth)acrylate ester in the presence of a two-layer polymer, which is
obtained by polymerizing a monomer mixture containing at least alkyl
 acrylate ester and a crosslinkable monomer in the presence of a

- polymer comprising a monomer mixture containing at least methyl

methacrylate and a crosslinkable monomer.
" The copolymer having a multi-layer structure is preferably

a copolymer having a two-layer structure, which is obtained by
polymei”izing a monomer or monomer mixture containing at least alkyl
(meth)acrylate ester in the presence of an acrylic crosslinked rubber.

The present invention also relates to capstock comprising
the (meth)acrylic resin composition.

The present invention also relates to an extrusion-molded

article using the capstock.
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parts by weight of a copolyner having a nulti-Iayer
structure and 0.02 to 10 parts by weight of a fatty
acid netalliec salt. Exanples of the nononer

~copol ynmeri zable with methyl nethacrylate are vinyl

arenes such as styrene, a-netpylstyrene, 10

- nonochl or ostyrene and di chl orostyrene; vinyl

carboxylic acids such as acrylic acid and nethacrylic

aci d andBESSEMODRFOR CARRYINGy@QLE THENINWENTION
acrylonitrile and nethacrylonitrile; hal ogenated

vi nyl s suchhas (metfd)acgticor relein vioglpdsitondeofinthe present
chloroprene; vinyl acetate; al kenes such as ethylene,
BIeRlahecogns eh00 Ipatrtsli lenewaighti efbat yhethy] methacrylate
hal ogenat ed 15 al kenes; and nul tifunctional nononers
BolyEners campyisimgt PRyl @@ &6 bydiveighvl obmethlyhteethacrylate and
triall 3é| cyanur at e, nonoet hyl ene gl ycol

AP et B ze iyl wedght ef pavompinesrecgbyyshediaplchdmryvatle, 1 to 200
di vi nyl benzene and glycidyl nethacrylate. In the

page bnxelght of aetenelyran kavieg a mulirdayen somcstire ad 0.02
@{)séent invention is used as _capstock resin for 20

| RaTgs drewsightaela atinaced installissalibut doors by
utilizing excellent weather resistance of polymethyl

met hacr y| dt&ampleseeh)ther feromer eopaiympprzailet Wish methyl

al kyl ro%p havi%%i to 12 carbon atons, which does
| W&ﬁ{%‘g’éﬁ ViRER N8 e 8T SR EHcBUCRh &ify | Sty e ey aerpetidstyrene,
I yl at f bl th
PRt PRRCAE SRS DR e Bidd S s
%cg%f .h?qgcclr %/l I Igll%%ﬁﬂrﬁmw {ghagigir %lpgillg’,s’t%g%/ I grzéLo ;%irllyzzl cyans such

B BB 8RR P oA 2 g s as vy
SIYP RSByt b Yol ) b s o
S L e A R
BRSBTS Sl b i, pohacryice

diallyl  phthalate, triallyl  cyanurate, monoethylene glyéol

dimethacrylate, tetraethylene glycol dimethacrylate, divinylbenzene,

and glycidyl methacrylate. In the case that the (meth)acrylic resin

“composition of the present invention is used as capstock resin for

covering the surface of materials used outdoors by utilizing excellent

weather resistance of polymethyl methacrylate, a (meth)acrylic ester

monomer with an alkyl group hairing 1 to 12 carbon atoms, which does

not impair weather resistance, phenyl (meth)acrylate and benzyl
(meth)acrylate are preferably used as the copolymerizable monomer.
Examples of the (meth)acrylic ester with an alkyl having 1 to 12 carbon
atoms are methyl acrylate, ethyl (meth}acrylafe, propyl (meth)acrylate,

butyl (meth)acrylate, hexyl (meth)acrylate, cyclohexyl (meth)acrylate,




10

15

20

25

50 to 0.1 %by weight, nore preferably 30 to 2 % by
wei ght of a nonomer copol ynerizable with nmethyl

nmet hacryl ate. When the content of nethyl nethacrylate
is less than 50 % by wei ght, appearance, weat her

resi stance and heat resistancg, -which are 10
characteristic of (neth)acrylic resin, tend to
decrease. In the present invention, the nethyl

Aetthydhexwdt e (pollymerylaits, olbthylnetinbyh)resplens) omnd  isobornyl

&gl merizing the mxture of nmethyl nethacrylate and a
ﬂéﬂﬁﬁﬂd@ﬁ@l yneri zabl e therew th. The average
particle size of the polynmer particles obtained by

~_suspensi onT§ petyvemetbacniates poltmpacontales 6P to 100 % by

limted, but is preferably 50 to 500 mas obtained in
wEiEhts neferiedie &) tn 5P yiveby reaigbh praseeseefenhly 70 to 98 %

grefe,rﬁgly the average particle size is 50 to 250 m
Y gKeighé ofi mmsbyhimethrsrylade mrel §8sto thie hyowpight, preferably

.gsrti cl ?sdare conpounded wi th ingredients added when
n (]

ot dbilnge doe vaighd, iRpse tPiedenailir 3Antp & 26 by weight of a
rocessi ng aid, separation does not occur when
PIORAERSF { PRECIRCTIEbIuSTER HBFEYy Bedharmilate-andWhen the
di spersiqn do nolt becone inho_rmglgneoug. As th% i
LG siBn e i Rethagylates pensiesn thrpne?? za0i &, weight,
t he usual inorganic and organic iﬁper sion stabilizers
LRPACHENEad WeHECE, IRBIIANGE ﬂ?@i §RbafiFeistaReer sWBich are

et S S YR o by Ssereisn

tabili I bs! d ' I
i sper si o B¢ HePsert PRRASGR FRS antth creCaBPalRRe potymer

T
SENEEIM o Ot oIt SO SRS L e
AL O3 PR 06 5 R ey suspension
ﬁ@&ﬁf&rﬁ’iaetﬂﬁi is not particularly limited, but is preferably 50 to 500
um as obtained in the usual suspension polymerization process. More
preferably, the average particle size is 50 to 250 um, from the viewpoint
that in the case that polymer particles are compounded with

ingredients added when processing such as a impact modifier and a

processing aid, separation does not occur when transporting and

extrusion molding and mixing and dispersion do net become-
inhomogeneous.

As the dispersion stabilizer for suspension polymerization,

the usual inorganic and organic dispersion stabilizers can be used.
- Examples of the inorganic dispersion stabilizer are magnesium
- carbonate and tertiary calcium phosphate. As the organic dispersion

stabilizer, natural substances and | synthetic polymer dispersion
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and | ow nol ecul ar wei ght di spersion stabilizers or

emul sifiers such as al kyl benzene sulfonate and fatty
acid salt can be used. Partially saponified polyvinyl
al cohol, which is usually used in suspension

- polymerization of a nethyl nmethacrylate polyner, is
~ preferable. By 10 using partially saponified polyvinyl

al cohol, the average particle size of the suspension
palbilperpantdlcias anche dedpting cadlamid@s0 partisilyc saponified
preferabl e when conpoundi ng with ingredi ents added
phbvipylocedsihng, sysrtiadlya isapaaifieddipolgmethg! a methacrylate,
processi ng aid, and stabl e pol ynerizati on properties
pelyaseylibt aiaidd. and Asalthethpalepfrer cebtlase, | miaeilaylor cellulose,
for suspension polynerization, peroxides such as
bedrapmptndxicaBulene, | hydoykyetpai oxéldoand polyalicylene oxide,
conpounds such as azo bis isobutyronitrile can be

pelyyiny pyrralisons, uselyrisiyd cianiglazads gind salfomsitad polystyrene;
transfer agent can _be used. As the chain transfer

agdrew mulgrulasr wsighindisperpigrp stapiligeno oc ampulsifietsrsuch as
thioglycollic acid ester, and nercaptic acids such as )

T heags FrfmAEcaRe: ddsdaaibmall caremeapised. | Partially

i ncl udi ng benzyl = nercaptan, thiophenol, thiocresol )
%ﬁRPIPﬁ‘ieé‘n aﬁﬂirwwi calsobelyyelaich pgr tistillyr (ysedaliry suspension
rcapt.an, havi 4t 2 carbon atons is preferable.
y n@té%r@ﬂ% f‘i‘fé%é’ slaéﬁéawlaﬁﬂ JeYmeay tip cpraferable. By
the nethyl nethac at 0l r, all_ known nethods .
13%5 lﬁlé%f rﬁfgaola@l, dhsR¥raRRE Ravdicle size of

RS OO BERBA T SHER ST B MSHiroaP0 1P O BPhohich i
R R e o R R e Berianto AekleR) whenoprapessing

A, 5 R BENHERL250 gf GE550, 380, LS8 bl

oner—m
As the polymerization initiator for suspension

A6 STPL 01 09, 8L 5t SUSRERSL B! e Tonomer o

polymerization, peroxides such as benzoyl peroxide and lauroyl 7

- peroxide and azo compounds such as azo bis isobutyronitrile can be

used. Also, to adjust molecular weight, a chain transfer agent can be

used. As the chain transfer agent, alkyl meréaptan having 2 to 18

carbon atoms, thioglycollic acid ester and mercaptic acids such as
p-mercapto propionic acid and aromatic mercaptan including benzyl
mercaptan, thiophenol, thiocresol and thiocnaphthol can be used..
Particularly, alkyl mercaptan having 4 to 12 carbon atoms is
preferable.

For preparing the suspension polymer particles of the
methyl methacrylate polymer, all known methods can be used, such as

the method of suspending the monomer or monomer mixture in water
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to the polynerization reaction bath either divided
into one or nore steps or continuously. The nethod
for adding the polynerization initiator and the chain
transfer agent is not particularly limted, but the
met hod of 10 dissol ving bothgthe pol ynmerization
initiator and the chain transter agent in the nononer,
suspendi ng the nononer in water and then conducti ng

bhe pedy ESHEAEiiAg (RAGOIPRctBatRY rosefishabhe. tHdhenethod of

‘time required for polynerization differs according to

toaduyfieganteapplitheizatione reabyoRr Rald@pendihap@kt of the
and the polynerization tenperature but is 15 usually 1 -

herdEinBo UsiS . méhs merWaeikt 06 duC ki dtgr Stes ReASH ®He polymerization

. polynerization, conponents usually added when nol

peatessiargl rthend asplthst pelynserdation arepledidh prragresses, adding
| ubricant, stabilizer and UV ray absorbent, can be

Holtl edrtednine wateo erspansaon| asthod nhdveommet hmdnf@iomer mixture
recovering the suspension 20 polynmer of the nethyl

tretthec pphateripatipne reartéon hisain @itheretlididedofnto one or more
recovering by washing and drying and recovering by

altgisner eopuhyaeersly.pr epar ed by emnul si on pol yneri zati on

and an electrolyte to the suspension polyner

particl es Whelmethod fongddithe tﬁclmmm‘aﬂﬁm égitiator and the
recovered by either method can sujtably be used. 25

dhainc dpangiesr agent ig nompaititwpely dimitedurtas $hgnmethod of
i mpact, nodifier essential for providing excellent
digsabtingebpth athe poliimerizationenutiosey amdnthsichpinhdransfer
(nmeth)acrylic resin conposition of the - 9 present

ageitin i dliea nenpeesclsuskanding the 2oonpmersinywaksrghnd then
preferably 30-to 160 parts by weight of the copol yner '
¢andueiiagndiy PobaBedizeRioropepelion symastgpreferaklee The time
net hyl - net hacryl ate polyner. Wen the anount is too
%l¥?d &% pp BRTiZAHPRCH IR arpording o the dype and asagunt of

nd en the anmount, is too | arge, the pressure of i
% pa erization initiator and the polymerization temperature but is

usually 1 to 24 hours. Also, when conducting suspension

. polymerization, components usually added when mold processing rigidr

plastic, such as a plasticizer, lubricant, stabilizer and UV ray
absorbent, can be. added to the monomer.

Examples of the method for recovering the suspension
polymer of the methyl methacrylate .polymer are the known methods of
recovering by washing and drying and recovering by adding a polymer
prepared by emulsion polymerizatibn .and an electrolyte to the
suspension polymér particles while stirring, The polymer particles
recovered by either method can suitably be used. |

The copolymer having a multi-layer structure is an impact

" modifier essential for providing excellent impact resistance, which is

‘necessary when using the (meth)acrylic resin composition of the
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resin and torque when processing becone hi gh and
processing becones difficult. The copol yner having a
multi-layer structure is not particularly limted as
| ong as the copolyner is an inpact nodifier 10
usual |y used in (nmeth)acrylicgresin, but preferably
has a two to four layer structure, nore preferably a

‘three to four layer structure. As the copolymer

beeseng dnvertion| apercapistonit uresina cOped yae0D @hires nby weight,

by polynerizing a nononer mixture containing

preferglblyr $0ito @60epartsdby wheighnededsacypolymendsrebmpounded
copol ynmeri zable with (nmeth)acrylic ester, 15 such as

based ormt 1@0 vipastis imynemight iof the metdsdnaethicaglayt i solymer.
rubber is preferable fromthe viewpoints that

 Bdmpatthii aiopuvi is tonesimpdlc rytfficiente sinpaics stasngbloannot be

and strength is significantly inproved. Various Kkinds

- obtajned evgoryesy shhasnoyird ultoo-leages ther poeasireao® melted

known and for exanple, the nulti-structural body

hsie| ¢aul tarque pyvbsn2 aBmeessinganbémmsedigh and processing
Particularly, (1) a copolyner having a three-|ayer

ke¢qraes daifiGit-ch i s obtai ned by pol ymerizing a monomer

or mononer__ m xture containing (nmeth)acrylic ester and
when necesE¢ y corolympabmbavigopy mepitidbyer t Rmsiirg is not

in the presence of a two-layer polymer, which is .
%%ﬁﬁéai%@%w nd$ i pmngg as SiRolyARer uise 325 impact modifier
a crosslinkabl e

cont ai ni ng. al kyl ryl ate ester,
-%%ﬁ%rusa% 1%%%‘33%@8@35%#‘9,81% wehareferebip | e e twpl to four

with alkyl acrylate ester. in the presence of a

IBBFW&“% rfl‘zﬁ?rﬁgp%e? mtm%m@%ﬁygirrﬁtﬁgctw& As the
net hyl net hacryl at e, crossl i nkabl e monomey and when
W&&Eﬁgﬁyhagm%ﬁmﬁéaasrmpﬁw,eamwfmmlobtmned by

T R R B T

m xture containin

- e salis B el e rRb TS Mith fracthiaclic ester,

SIJE%{ ay etuq ardmatic vinyl monomer, in the presence of acrylic rubber

is preferable from the VieWpoi'nts that compatibility with (meth)acrylic

~resin is favorable and strength is significantly improved. Various

kinds of such copolymers having a multi-layer structure are known
and for example, the multi-structural body disclosed in JP-B-55-27576
can be used. Particularly, (1) a copolymer having a three-layer
structure, which is obtained by polymerizing a monomer or monomér
mixture c'ontaining (meth)acrylic ester and when necessary, a
monofner copolymerizable therewith in the presencé of a two-layer

polymer, which is obtained by polymerizing a monomer mixture

~ containing alkyl acrylate ester, a crosslinkable monomer and when

necessary, a monomer copolymerizable with alkyl acrylate ester in the

presence of a polymer comprising a monomer mixture containing
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the presence of an acrylic crosslinked rubber can

sui tably be used. Such copol yners having a

mul ti-layer structure are preferable fromthe

vi ewpoints that conpatibility with acrylic resin is
favorable and strength is -silgnificantly inproved. 10
In the copolyner having a three-layer structure

des bed. in exanpl es of the -nononer
g@ﬁ%ﬁ%}’ ti arcressipkable ohereipeatand wihen rfapessary, a

the inner nost |ayer, are alkyl rrethacryl ate esters

W%eé P8 Wﬁ?ﬁéﬁblﬁ oMty yaRetylet meithaeniate yﬂaltde (2) a
hacryl ate and n-butyl nethacryl|ate; acrylic
@%@q{avf‘ﬁ‘é“gt6 ¥ Oor BRNERr UGS %%Wlhslﬁreﬂh ined by
| at.e, et propyl acrylate, . n-buty

Bhdigngh Thopphich or %@%nwrmwh@mauamj(ra@@)acryhc

TR A e &%%ES%%I%% SHeRpiiineoRpbeRsTaRble. therewith in
SRRt ety rai ol e, Gen aicaly Be used.
éﬁgﬁ?@%’ﬁ“@ég 2“/4 “6% :?Sﬁ%}f-ls%a;n/?tﬁ s ey REafsFakig from the
AEFRRA T (STRRANBRINL Rt ot Y ppdtable and
ﬁ%@gﬁyg E{gg’ilflé%iﬁﬁ# 1m§61¥3| g&e di vinyl benzene, diallyl

rare. dial | yl itaconate, -
ronoal . gpie g B Mgk R, Rl e
SO s 1 S0 0 R @p methy!

S A A i

e%@el% Haﬁfﬁlé% % & LlatBon HiodllEe Quti:pleag Qﬁgf trﬁ:%ﬂ}aé:?g&% propyl

hi s range, |npact resi stance,

m@&Mla&eéhat ANGEGH eﬁx‘étﬁ&cxﬁﬁ&fee aé&'ﬂf&de%% N§kving 1 to 12

resi stance tends to "becone
carbon atoms such as methyl acrylate, ethyl acrylate, propyl acrylate,

~n-butyl acrylate, nbctyl acrylate and 2-ethylhexyl acrylate;

(meth)acrylic esters having a cyclic compound in the ester group such

.as cyclohexyl (meth)acrylate, isobornyl (meth)acrylate, phenyl

~ (meth)acrylate and benzyl (meth)acrylate; aromatic vinyls such as

styrene, o-methylstyrene, o-methylstyrene, m-methylstyrene,

p-methylstyrene and chlorosf:yrene; acrylonitrile; (meth)acrylic acid

and hydroxyethyl methacrylate. As the crosslinkable monomer, allyl
methacrylate, allyl acrylate, divinyl benzene, diallyl maleate, diallyl
fﬁmarate, diallyl itaconate, monoallyl maleate, monoallyl fumarate and
butadiene can be used. The weight ratio of the methyl methacrylate,
the copolymerizable monomer and the crosslinkable monomer in the

monomer mixture which forms the innermost layer is preferably 1 to
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Exanpl es-of the al kyl acrylate ester, which forns the

m ddl e | ayer, are alkyl acrylate esters with an al kyl

group having 1 to 12 carbon atons such as et hyl

acrylate, n-butyl acrylate, n-octyl acrylate and

2-ethyl hexyl acryl ate. Exanplgs of the nononer

copol yneri zable with al kyl acrylate ester are al kyl

met hacryl ate esters 10 having 1 to 8 carbon atonms such
99.®) 1y to B DD, Pl aloes, BidRYbrefBRABIFCTY 13120 @M to 49.9:0.1 to
n- butyl nethacrylate; (nmeth)acrylic esters having a

gycl Wheomlaunskdportibe ést eut goduhis ueth@s dyvpheberedistance,
(rmeth)acrylate, isobornyl (meth)acrylate, phenyl '
fueflpahnydatss andl enxytesi¢tmide) aend| @t decreaarmbing weather
vinyls such as styrene, a-nethylstyrene, 15
registdrdesterrdanty boeomichybait.yr ene, p- et hyl styrene and

chl orostyrene; acrylonitrile; (nmeth)acrylic acid and

hydr oxyet hiZkamgtlhac oy | Gtee. alkfFk amqulyésteofestdre which forms the
crosslinkabl e nononer are the sane nononers as those
vaddid baytraboeealikyl acmelate metens witlayper alliHegneim hiaving 1 to

‘ratio of the alkyl acrylate ester, the

t3pohybeni atishe sucbners atlyt reerglater osHutykabtmylate, n-octyl
nmononer in the nononer m xture which forns the mddle
pepdaty sapdef2esbylnezylt acopate: 0 FixatopBs: cofitheo Honomer
nore preferably 70 to 99.9:0 to 29.9:0.1 to 3. Wen

- eorolymyparablenwity alityl gicrylatesestangoe alkphgnethacrylate esters

resi stance tends to decrease and weat her resistance

havig tb Becdneapeer . atomex sisheRofethyd matharadeye eropyl
ester which forms_ the outernost |ayer are nethyl .
meiharadais and nebmiy] methecirlajea(@ethlassylic esters having a
(yr@t h)acryl ate, butyl (neth)arylate, hexyl

YR PAEIAWG Inciig ebexygroup suchpgs ﬁya@w@zﬂ dmethjacrylate,
2-ethyl hexyl (nmeth)acrylate, octyl (neth)acrylate,

isobeBtHy | Zrﬁﬁfmba&&flﬂt%x e, PheBYY |~ (methlaseylatat e and  benzyl

enzyl met h) acryl ate. . Exanpl es of the nononer
@&%@%?ﬁ"@&?%bl% 0%{%0 ?%Eﬁﬁ) &HF}SN i8S eSWEENGr ergRsHIsEyTene,
S/-Inqg{hng %g%%’s rg-urﬁgtlgﬁs%r)é;z%?%’—methylstyrene and chlorostyrene;
acrylonitrile; (meth}acrylic acid and hydroxyethyl .methacryla‘te.

Examples of the crosslinkable monomer are the same monomers as

-those described above for the innermost layer. The weight ratio of the

alkyl acrylate ester, the copolymerizable monomer and the

crosslinkable monomer in the monomer mixture which forms the

- middle layer is preferably 50 to 99.99:0 to 49.99:0.01 to 5, more

preferably 70 to 99.9:0 to 29.9:0.1 to 3. When the proportion is out of
this range, impact resistance tends to decrease and weather resistance
tends to become poor.

Examples of the (meth)acrylic ester which forms the

outermost layer are methyl (meth)acrylate, ethyl (meth)acrylate, propyl

__ .(meth)acrylate, butyl (meth)arylate, hexyl (methjacrylate, cyclohefcyl
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5 0-nmet hyl styrene, mnethyl styrene, p-nethylstyrene,

a-net hyl styrene and chl orostyrene; acrylonitrile;
(meth)acrylic acid and hydroxyethyl nethacrylate. The

wei ght ratio of the (nmeth)acrylic ester and the

copol ymeri zabl e mononer in thg nmononer mxture which

forms the outernost |ayer is preferably 50 to 100:0

to 50, nore preferably 70 to 10 95:5 to 25. Wen the
ghedoatiyate,s Quét}gﬂhéia#s [(BRYR)adryRae! d@§l St@anad)acrylate,
tends to decrease resistance tends to becone
pedornghd (hethlac-okge of Fh@nﬁm dethethjddiyRittendsndo benzyl
beconme rough. In the copo ynmer having a three-layer -
ghetlghorydadescr Bxadgnples (of) thtehent_bﬁhftr ratpddyeferidatble with

‘monomer formng the innernost |ayer, the 15 nononer

fmoeth)agritlive edtddl &rd ayrematid vheylmanememetor siicy Bke styrene,
outernost layer is preferably 3 to 50:10 to 92:5 to
8-metiyletyreater abinethilstyoere); Zﬂmﬂhﬂstyﬁem@, WOmathgistyrene
the proportion is out of this range, inpact

aedi shhmrostitrends aaylmttdis e(metdgtleylic exiidt ande hydndsyethyl
to becone poor and the surface of the nolded article

- metbscrdatmcoffine aeightigratio noft tibec fpotlymeryliavéstgr aand the

two- | ayer structure described in (2), the acrylic
copmdsiariasble ubissroraan ibetiiormotobyer shisgurdevbinte forms the
nononers as the alkyl acrylate ester and the

evutpymosikiapes indrisierably S tahkd0:otaridtly mhee rﬁr@ﬁﬁr@bly 70 to
| ayer of the copolyner having a 25 three-|aye

- 89ruchour?dS (1) Whans othesreropmsgioss dsy oud mbn range, impact
-copol ynmeri zable with al kyl acrylate ester can be_ used.

rasdstgincer temalgeto dﬁ§r¢ﬂﬂqm@e%t}l%oﬂ%$h@ﬁﬁ2ﬁr@fhd$ thbesame poor

- manner the same nononers. as .- the (nmeth)acrylic

ad dhesiriase ohbhae ﬁ%?ld@@p%TWﬁrtﬁﬂéﬁlt@ li’fPféH?éwrPhlghused
when form ng the outernost |ayer of the copoly

haV| ng a ¥h ]é‘é qmmqr%‘flagea(tbrwﬂﬁywétlae%arﬁn%@smbed'
n r structure described in

elll) ghe Welgh zﬁo o tilléj: rnlEI)nomer orlmmg ‘éhe innermost layer, the

monomer forming the. middle layer and the monomer forming the

outermost layer is preferably 3 to 50:10 to 92:5 to 87, more preferably

10 to 40:20 to 75:10 to 70. When the proportion is out of this range,

- impact resistance tends to decrease, weather resistance tends to

become poor and the surface of the molded article tends to become
rough. |

In the copolymer having a two-layer structure described in
(2), the acrylic ‘crosslinked'mbber can be formed by using the same
monomers as the alkyl acrylate ester and the crosslinkable monomer

used when forming the middle layer of the copolymer having a

three-layer structure (1). Also, when necessary, a monomer

copolymerizable with alkyl acrylate ester can be used. The outer layer

is formed by polymerizing in the same manner the same monomers as
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5 (2), the weight ratio of the acrylic crosslinked
rubber and the nononer form ng the outer layer is
preferably 50 to 95:50 to 5, nore preferably 70 to
90: 30 to 10. When the proportion is out of this range,
I npact resistance and dispersagbility tend to decrease.
The pol yneri zati on nmet hod for "obtaining a copol yner
10 having such a multi-layer structure is not

¥ t(hfé{h?éél?(rlilci Bhied Bl the nRfidiakr Ussh 1?11’1@1‘%&1;!)1? hiéherewith

enmul'si on” polymeri zation nmethod i1s convenient.

118t Ywhehd fomhald | theS Blite 884t I1aybR O PERS B polymer having a
invention, netallic salt of satUrated fatty acid or

ﬂﬁ@@t@@g}%@rﬁ@uﬂé (@):_i d can be wused. Particularly,
fatty acid netallic salt of fatty acid having 8 to 20

15 carbon B eR® dopofithtaltlBindls ewotlagerBtakctolretd®scribed in
fatty acid netallic salt is preferably an alkali

i al tee arighkaldtieastt hheetairyliExempistmlare rubbel lmd the

stearate, nmagnesium stearate, calciumlaurate, sodium

prinvrhed orrpdi@she wnterl layeatie, prefeially A ad 95:150t th W more

stearate, strontium stearate, barium stearate, _
pretetalslysT @ ao £t02 30c@dbd uniifeh alie girepoztion istear af this range,
and zinc laurate. O these, fromthe viewdoints of

inhpaet fexistanicepandalispecsabibtyndndegrdedatasm, toxicity

and plate out properties, calciumstearate is '

par ti cul arTle ppelenabizatiol smetfhiodmidtheobtaivingi at sopblymer
the effect of preventing thermal degradation and water
hewing anch, atmaltidaiyer witreoyeofs nioé pasttidulaflyt Henited but in
fatty acid netallic salt 25 is preferably 2. Al though
atteiad i raskonvwef evutlsian polrmeripetiparmicthog is convenient.
saponi fied polyvinyl alcohol, which is preferably used
as a di spéssitunfatty 4cid magidliic salt nsed dpdhsi present invention,
pol ynmeri zation when obtaining the nethyl nethacrylate

petghier sabiedf isaturatedr ffentadidventimnsaturatadh eyt acid can be

‘relatively easily cause_thermal degradati on when

|
peedtesBrAgcukaly.tlsty asidimetallégnsatiael fattnmeid hadnges to 20

decol oration the | ower the . )
carbon atoms is suitable, Also, the metal of the fatty acid metallic salt

is preferably an alkali metal or an alkali earth metal. Examples are

~calcium stearate, magnesium stearate, calcium laurate, sodium

palmitate, potassium palmitafe, sodium oleate, lithium stearate,
strontium ‘stearate, barium stearate, cadmium Stearaté, cadmium
laurate, lzinc stearate and zinc laurate. Of these, frdm the viewpoints
of the effect of preventing thermal degradation, toxicity and plate out
properties, calcium stearate is particularly preferable. Also, from the

viewpoints of the effect of preventing thermal degradation and water

‘resistance, the ionic valency of the metal of the fatty acid metallic salt

is preferably 2.

Although the dispersion effect is high, the partially

saponified polyvinyl alcohol, which is preferably used as a dispersion -
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5 saponification degree. Although decoloration is
smal |l in conparison - to partially saponified polyvinyl
al cohol, other dispersion stabilizers such as nethyl

~cellul ose al so cause decol orati on under severe

processing conditions. By addijng a fatty acid netallic
salt, thermal degradation, i ch occurs when

processing the (nmeth)acrylic resin 10 conposition of
shoilizesgal suRyeRkial $FndéMragoh N&HERE Wbtaining the methyl
nmet hacryl ate pol ynmer obtai ned by suspension

AYthaRrylaed | péu?z_n@@n wged singnhel gaBsdnt 1iRRERLLEY. id known to
the (meth)acrylic resin conposition of the present
relutintlyorasily Gause {Refant sldpyadetight whehebeseddaing. dear the
to 5 parts by 15 weight, of a fatty acid netallic

sallfirigs dclapdrdbanred and10Q pedtise bdevsioghtiodfl thHe lower the
net hyl net hacryl ate polynmer. Wen the amount is | ess

sduaon fica2iopa ke gbse . weA fhionghheeeblorationf id mhhdil tinngomparison
thermal degradation when processing is small and when _
tcheaamzliyt sapomified t palyvirylpaidahiolpyotiver ghitspepsiaie stabilizers
obj ects are produced and problenms may occur, 20 such

sigclat aisni mgtioy] téedlulosti rgsdi eawsen damodbnagion nuritder severe
present invention, the nethod for m xing the nethyl

pedessing avadiobypser Byt laeldingoh Viatty beid ngetallic salt, thermal

nmul ti-layer structure and the fatty acid netallic
degradagiorot whdehi oatars ywhieni pedcestingnthdryimeth)acrylic resin
met hacryl ate pol ymer, the copol ynmer having a

fAMPPsitgier tr@g@ urererdndinvention t ycadiething althec methyl
salt can be m xed together as powder, can_ be mxed in
mgtleacoilatan pobopst yrreined by satspension ppdymsrizadian.ecan be
qbt ai ned _by pol ynerization or can be added when
Frlgﬁlﬁz‘@n%l%h%éﬁ%i on pol ymer particles. The
(meth)acrylic_resin conposition_of the present

invention s ¢ (EptiRlacediq resin egompositionplefedhe present
arti %,I e s . \\hen necessary for t

ch. as capstock. V he
Bianfop. of Thdo. 19sPake BAUHTEDbPESTeRbAO 4 to 5 parts by
eSS AL SRYSH Pt S K938 DELP DO 1D Sts by

- weight of the methyl Iriethacrylate polymer. When the amount is less
- than 0.02 part by weight, the effect of inhibiting thermal dégradation
when processing is small and when the amount is more than 10 parts

by weight, plate-out objects are produced and problems may occur,

such as staining of the cooling die when molding.

In the present invention, the method for mixing the methyl
niethacrylate polymer, the copolymer having a _rnulfivlay_er structure
and the fatty acid rﬁetallic salt is not particularly .lii‘nited. The methyl
methacrylate polymer, the_ éopolymer having a multi-layer structure

and the fatty acid metallic salt can be mixed together as powder, can

be mixed in latex of the copolymer having a multi-layer structure

obtained by polymerization or can be added when recovering
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suspensi on pol ynerization, an antioxidant, a

phot ostabilizer, a |lubricant and pignent nay be added

when necessary. In the case that a degl ossing agent

i s added, a capstock having | ow gl oss can be

obt ai ned. Both organic and ingrgani c deglossing agents

can be used. 10 Exanpl es of the inorganic degl ossing

agent are cal cium carbonate, bariumsulfate, alum num

8 gpexside, p@@h@er ﬁhﬁt@eleg! ass and silica and exanples

of the organic degl ossing agent are a styrene

crossl i nkethe pohydeeiaandican résiny | comiiositibnhnketl the present
polymer. Particularly, fromthe viewpoint of inpact
irsgirsicande sieabROdedgin am angansiondegbldesl agtitle such as a
agent is preferable and a degl ossi ng agent having a
capsioskel [Whehr netessaryi forwthe Ryudigycof ehtaygpstoska additive
rubbery al kyl acryl ate polyner having an average '
pachiad @ seglhweing dgeritOpidéparaaid byhthes keldwh ayethod of micro
conpatible with a matri.x polyner, described in for
suspphson] Pedlyhie8Zation, JBnA- 40102074t ared photostabilizer, a
JP- A-10-120715, is nore 20 preferable. The acrylic
hdwiicarh apek pigmendf nigye ber esidet! wheentrieoessary.halnllthe case
di scol ored, as thernmal degradation when processing is

thetti &i deglossipgr agsaips @ddeid; e (dagstoadt Maving| lowv gésisncan be
conposi tion of the present invention, a nolded

ebtained. hBothoorganio fnd inorgarticrégglessimgsagenrtsgan be used.
degree of yellow ng neasured using a color-difference
agplegfof] the pmrgamie deglossingblagent t arel ¢aleiamnbearbonate,
obtai ned.. The b.value can_be neasured for exanple
heuymiswiats, Mlemknyes hydngdideetalcnapicss glags gndsdlica and
invention is explained, in detail based on Exanples ) _
armpelis &f aths ©TRRBIG | deglessing, agppt Atienpt styranise cepsslinked

5 EXAI\/PLEdl <Pr eparation_of suspension pol %/_rrer>
polymer and an acrylic crosslinked polymer. Partficularly, from the

viewpoint of impact resistance when molding, an organic deglossing

agent is preferable and a deglossing agent having a core/shell

“structure, in which the core layer is a rubbefy alkyl acrylate polymer

having an average particle size of 2 to 20 um and the shell layer is

compatible with a matrix polymer, described in for example

JP-A-10-87710, JP-A-10-120714 and JP-A-10-120715, is more

preferable.

The acrylic resin composition of the present invention is
hardly discolored, as thermal degradation when processing is inhibited.
For example, with the (meth)acrylic resin composition of the present

invention, a molded article having a b value, which represents the

- degree of yellowing measured using a color-difference meter, of 1 to 20,

more preferably 1 to 10, can be obtained. The b value can be

measured for example according to JIS K7105.




A reaction vessel equipped with a stirrer was charged
wth 220 parts of deionized water and 15 parts by
-wei ght of a 3 % aqueous solution of polyvinyl alcoho
(GH 20: available from The N ppon 10 Synthetic
Chem cal Industry Co., Ltd.) gnd the inside of the
reaction vessel was substituted with nitrogen. Then,
a nmonomer mxture conprising 90 parts by wei ght of
met hyl et Haegiyladter, the whiesénO.ibveptivh by esgplghiedfin detail
| aur oyl peroxide and 0.5 part by weight of benzoyl
basediae Bxamgiles dneédCoanshrbfiveaExanbylesebgitt ard not limited
butyl acrylate was 15 added thereto and the rotationa
gpmeto.of the stirrer was adjusted so that the
di spersion particle size of the nononer becane
approximately 250 lum Thereafter, polynerization was
conpleted by raising the tenperature in steps and
5 heating at 60C for 2 houSXAMREE dr 2 hours, 80C for
2 hours and 90C for 1 hour, to prepare a suspension
ﬁBﬁyﬁﬁﬁigmlﬁ%ﬁuﬁgeﬂswmlpﬂthS@%|d cont ent
concentration of 30 %b ¥ wei ght. The obt ai ned pol yner
was washed? dsactipnevessgl £quippead metthodl stisTebwasncharged with
suspen3|on ol ymer partlcles in the formof beads.
2P pptacal lanIZ@@ipsnay%anldaJ;SngeratStb}r meight ef a 3 % aqueous

st ruct ure> (a), Paolynerization of innernost |ayer 25 A

) o colrpelivinds @lcobel IR avelablei fiame Tdfe Nippon

o $uRdsit RO TETLSEY oo nglich) B4 EROGBRIALOF Gl reaction.

-Then, 25 % of the nmxture of the - 10 |nnernnst
Yl W@ﬁpéH ﬁ¥1§u o rrgttzqgeaarti ghengmer mixture
Genphisind 40 Taks DL ighgre! gletim %teﬁ&wi@{ﬂ,a%%h 0.5
e bt I B ETEREESH 15, M e
peroxu?e are é1sso?ved and 10 parts by weight of butyl acrylate was
15. added thereto and the rotational speed of the stirrer was adjusted so
- that the dispersion particle size of the monomer became approximately
250 pm. Thereafter, polymerization was completed by raising the
| } temperature in steps 'énd heating at 60°C for 2 hours, '70°C for 2 hours,
80°C for 2 hours and 90°C for 1 hour, to prepare a suspension polymer
20  having a polymer solid content concentration of 30 % by weight. The
| bbtained polymer was washed and dried by a known method to obtain
. suspension polymer pa_rficles in the form of beads.
<Preparation of copolymer having a three-layer structure>
{a) Polymerization of innermost layer
25 A glass reaction vessel was charged with a mixture of the

following composition and the temperature was raised to 80°C while

stirring in a nitrogen current. Then, 25 % of the mixture of the
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(parts) Deionized water 220 Boric acid 0.3 Sodi um
carbonate 0.03 N-lauroyl sodium sarcosinate 0.09

Formal dehyde sodi um sul foxyl ate 0.09 Ethyl enedi am ne
sodiumtetraacetate 0.006 Ferrous sulfate

hept ahydrate 0.002 Subsequently, the remaining 75 %

of. the m xture was continuously added over 1 hour.

After adding, the tenperature was 15 maintai ned for 2
hoeEmbst LR EdRpRRIent8Iddgablahg DY bRgtd RiySwhight of methyl
0.2 part by weight of N-lauroyl sodium sarcosinate was

- attbderylaee, dveuadey Rdibhelof BhEe Riryldte, POl Wit by weight of

particles in the latex of the obtained crosslinked
afyhasthbiceylped iRl OWaHatbly, Arefdlomiof t—llﬁitﬁg Hyid¥bberoxide was
scattering of wavel ength of 546 nm and the

adgdertiaadd and Rélyatsrvaition waatond GCatbioit 49minutes.

pol ynmers produced/ amount of nonomers charged) x 100)
Magt@®:% (b) Pol ynerization of rubbery polynmer A. (parts)

| atex of the crosslinked nethacrylic polynmer obtained

in (a) waBemmiimediwa@rat 80C in a nitrogen current. 220
After 0.1 part by 25 weight of potassium persulfate

was added,Baricom@der ni xture conprising 41 parts by 0.3

wei ght of n-butyl acrylate, 9 parts by weight of

styrene andodiyparcarbpnageght of allyl nethacryl ate waf3
continuously - 18 added over 5 hours. During this

- tinme, 0.1 Ndeurpyl sedighn sgrcpsinegsi um ol eate was  0.09

added . divided into three tines. After adding the
nonomer  rFsarpeidely disspdiimigulipshdate of potassi um 0.09
persul fate was added and the tenperature was
mai nt ai ned=thylepehinming sodip tetenacetate - 0.006
| Ferrous sulfate heptahydrate 0.002

Subsequently, the remaining 75 % of the mixture was
continuously a'dded_over 1 hour. After adding, the temperature was
maintained for 2 hours to complete polymerization. During this time,
0.2 part by weight of N-lauroyl sodium sarcosinate was added. The
average particle size of the polyrher particles in the latéx of the
obtained crosslinked methacrylic poljme’r was 1600 A (found using
light scattering of wavelength of 546 nm) a.ﬁd the polymerization
conversion ratio ({amount of polymers produced/amount of monomers
charged) x 100) was 98 %. o
(b) Polymerization of rubbery polymer _

A latex of the crosslinked methacrylic ipolymer obtained in

(a) was maintained at 80°C in a nitrogen current. After 0.1 part by

weight of potassium persuifate was added, a monomer mixture

' comprising 41 parts by weight of n-butyl acrylate, 9 parts by weight of

styrene and 1 part by weight of allyl methacrylate was continuously
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5 pol ynerization. The average particle size of the -
obt ai ned pol yner was 2300 A and the pol ynerization
conversion ratio was 99 % (c) Polynmerization of
outernost |layer A latex of the rubbery pol ynmer
obtained in (b) was maintaingd at 80C. After 0.02
part by wei ght of potassium persulfate 10 was added,
a mxture conprising 24 parts by wei ght of nethyl _
ABHEA Gk # Bouts PaDuryg WBiIHnGf0.0- Bakktyby sRdiyh@be pahskssium
0.1 part by weight of %-dodecyl mer capt an was

claté Moy abiedddiRadey ehtd thesd timd¥.t eAftafd didiinghge monomer
nononer m xture, the tenperature was naintaine for 1
hixtute) @OBapara Byatexglef of gdiassidraypéersififdatet whe added and
graft copolynmer. 15 The average particle size of the

it aiteatbdrataee | ayas shidigtairedgr &6 2Zophbuner 253Qofplete
and the polynerization conversion ratio was 99 % The
balyexerafatidwe. olthei aedaghreertidy evizes bf the wisaiied tpolymer was
copol ymer was salted-out and coagul ated, thernally

28eatiednantha ppbdnbyizatibnowmversicroch tio wodxt 8Prfoa

copol ymer having a three-layer structure in the 20

fcd Folyd enlzatio pofwatermostaiatyenodi fi er) . <Conposition

of (meth)acrylic resin conposition and preparation of

nol ded ar tAcllatex). & pgduwet mhibhweeiygholpmesColdairfarhl ot ufh) was

stearate, available from Sakai Chem cal Industry Co.,
madniaingdi ath80%Ca Adtery0.82i partebnmdight 26 podhssiuwmapersulfate
added to 100 parts by weight of a m xture conprisin
Basypgyedei ghinigturgecobiptisiog Afs peadtisomypovgight @%dmethyl
18 % by weight of the nmulti-|ayer gir aft copol ymer.
meshacitlate haparbhyedvsisht gentoutyl- acoylaty and r@di mgrt by

and _kneadi ng_using a tw n-screw extruder  equi pped wth

- welghit of sl spezoapan waroentinieusly addsfl everell hour.

Works, _Ltd.) at a preset tenperature of C2 to 3 =

) L
Siter adding theaopgmes mizturgode demperabae @as maintained
- 220C, D = 22%C._ Thereafter, usin

? a press -
tain a latex of a three-layer structure graft copolymer.

or 1 hour to o
The average particle size of the obtained three-layer structure graft
copolymer 2530 A and the polymerization conversion ratio was 99 %.
The latex of the o.btained three-layer structure graft copol;fmer was

salted-out and coagulated, thermally treated and dried by a known

‘method to obtain a copolymer having a three-layer structure in the

form of white powder (impact modifier).
<Composition of (meth)acrylic resin composition and preparation of
molded article>

0.5 part by weight of SC-100 (calcium stearate, available
from Sakai Chemical Industry Co., Ltd.}, which is a fatty acid metallic
salt, was added to 100 parts by weight of a mixture comprising l82 %
by weight of the obtained suspension polymer and 18 % by weight of

the multi-layer graft copolymer. The mixture was formed into pellets
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5 nol di ng machine, a nolded article with a thickness
of 1 mmwas prepared fromthe obtained pellets at
under conditions of 190C for 10 ninutes at a pressure
of 100 kg/cnR. The degree of yellow ng of the

‘obt ai ned nol ded article was | uated using a

color-difference neter (nade by N ppon Denshoku
I ndustries Co., Ltd., X80 Color Measuring 10 System.

Egee}it?&éﬁﬂé AW EkaBAWh sTRPlLivkin-BXANP ek t2uder equipped with
<Preparation of copolymer having a two-I|ayer

- atverst WSWTEWN4RSBOWLZ RN49n fabhaade Pod YiSarl Btlel Works,
gl ass reaction vessel was charged with the follow ng

Nk Wter pResdIeRIeEef:auBOGIWE ke SLITTOWY ¢4 a2NEPCOTBto 7 =

current. Then, a nonomer m xture conprising 100 parts
pone| gig =a20rMuCyl = 2007 Cate = 220p@r t Thiervefteht using a press
allyl methacrylate and 0.1 part by wei ght of cunene
hldopermactimeyas diclpeed aptiele 4vitlouasthidkorgswof T mm was
addi ng the 20 nononer m xture, 2 parts by weight of a

. prépagdeirosn sheuwbhtamed griletniangirpddrasshditigical 409°C for 10

was continuously added over 4 hours. After adding, _
stinmten gtwapressura v d §okey choir sSThe degrpt etfeyellowing of the
pol yneri zati on. The polynerization conversion ratio
ohtaigzdovsmided harticlersge paltatdd wing afcdlite diffesEnved meter
ol ymer was 700 A. 25 M xture: Deionized water
E’Dﬁéséfmmippear]aﬁestlphm B)dusts@s Oo5 LtR) =80 Color Measuring
For mal dehyde sodi um sul f oxyl at e0. 2 Et hyl enedi am ne
Syiemn). t cihazesalis e@ehown in Table 1.

EXAMPLE 2
<Preparation of copolymer having a two-layer structure>
(a) Preparation of rubbery polymer
A glass reaction vessel was charged with the following
mixture and heated to 50°C while stirring iﬁ a nitrogen current. Then,
a monomer mixture comprising 100 parts by weight of n-butyl acrylate,

1 part by weight of allyl methacrylate and 0.1 part by weight of cumene

hydroperoxide was dropped over 4 hours. Along with adding the

monomer mixture, 2 parts by weight of a 5 % agueous solution
containing pota's.sium stearate was continubusly added over 4 hours.
After adding, stirring was continued for 5 hours to complete
polymerization. The polymerization conversion ratio was 97 % and the
average particle size of the obtained polyfner was 700 A. |
Mixture: o ' (parts)

Deionized water : | 250

Potassium stearate ' o 0.5




Ferrous sul fate heptahydrate0.005 (b) Preparation of
outer layer 5 A glass reaction vessel was charged with
75 parts by weight (as solid content) of a |atex of
the rubbery polynmer obtained in (a), 0.05 part by
~wei ght of fornal dehyde sodi_umgsul foxylate, 0.01 part
by wei ght of ethyl enedi am ne sodiumtetraacetate and
0.005 part by weight ferrous sulfate. Then, the

aqueous di Fe&MSil@EhYES sbeRiRtd Atstirred at 50C pm
a nitrogen current. Thereafter, 20 parts by wei ght of

met hyl net Ralsy¢enetitaante Sogaimstddyaa@itabd of butyl 0,01
- nmethacrylate, which are the nononer conponents for

graft pol yRerioial sulfateahdpthiSairapart by wei ght of 0.005
cunene hydroperoxi de, which is the polynerization
{b)iRrephoationefeowctentlaperous| y added over 1 hour. After
addi ng, 0.01 15 part by wei ght of cunene hydroperoxide
5 was added Angdlsis meangonavessentwasiechdrged? with e 7Bogasts by
- to conpl ete polynerization. The polynerization
woighdr Gisosolidtdomtens) 60adatex Thidhe tuilsbémt prlyahet odtained in
obt ai ned graft copol yner having a two-|ayer structure
(Bas O tpedrt dat weaghlt ob diguhatdahydehsodiimystlifesylade,afd1 part
dried by a known nmethod to 20 obtain a copol yner
. haweighi efwthygoedsmine wodium teeabortatef andi 0005 part by
powder (inpact nodifier). The average particle size of
) whighjrfetrows sailiater Hheindghe agweduy eispersion uves hesited and
Z 1900 A <Conposition of (neth)acrylic resin ]
10 sttt PBTC aRc pilspaeatawnent. ’ﬁ%emtean 2 pests2by Waight of
- nolded article for evaluation was obtai ned by nol di ng

methyle mathacrihdier ansl (S maaapbe weighlc @it gt mpthacrylate,

Cﬁgqtiléyrfer having a two-layer structure was used
VhiGheade ShetmOnowper grEPaitantagoa grafly polyanggzation, and 0.05

part by weight of cumene hydroperoxide, which is the polymerization
initiator, were cohtinuously added over 1 hour. After adding, 0.01
15 part by weight of cumene hydroperoxide was added and stirring was
continuéd for 2 more hours to complete' polymerizatibn. The
polymerization conversioﬁ ratio was 99.8 %. Then, thé latex of the
' ) ~ obtained graft copolymer having a two-layer structure was salted-out
and coagulated, thermally treated and dried by a known method to
éo obtain a Copolyx_ner‘having a two-layer structure in the form of white
powder (impact modifier). The average particle size of the graft
: .copolymer héwing a two-layer structure was 1900 A.
<Compoéition of {meth)acrylic resin composition and preparation of
molded article> |
'25_ The molded article for evaluation was obtained by Iﬁoiding
in the same manner as in Example 1, except that the copolymer having

a two-layer structure was used instead of the copolymer having a
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three-layer structure of Exanple 1. The results of
nmeasuring the degree of yellowi ng are shown in Table

‘1. COVPARATI VE EXAMPLE 1 The nol ded article for

eval uati on was obtained in the same manner as in

Exanpl e 1, except that the fafty acid netallic salt

was not used The results of neasuring the degree of

yell owi ng are shown in Table 1. COVWARATI VE EXAMPLE 2
heerplydedsafiidtate $OE:uAbLALT ONTHRS rebtRENEH hBathifing the
same nmanner as in Exanple 1, except that the anount
dégtdreof wlloywhed dre RRLRI iri:'[‘&&llé was 0.01 part by

wel ght. The results of nmeasuring the degree of :

yellowi ng are shown in Table 1. TABLE 1 Ex. No.b val ue

Ex. 13.1 Ex. 26.5 Com Ex.126.5 Com Ex.222.3 20 25

| NDUSTRI AL APPL| CABDMPXRATIVIEIEXANPSLENE present

invention, by adding a fatty acid netallic salt,

parti cul arTheanspbsl airtcleaforevatidtiontwhbiobtantdd in the same
di scoloring due to thermal degradati on when :
prasueysangn kiachplead, @xpepblthet dhe fdity cmid enttalhial salt was
(nmeth)acrylic resin conposition obtained by

sobpendi o hpotresults pitmeasudag the degids obgellowd®g are shown

CLAI M5
in Table 1.

COMPARATIVE EXAMPLE 2

The molded article for evaluation was obtained in the same

‘manner as in Example 1, except that the amount of the fatty acid

metallic salt was 0.01 part by weight. The results of measuring the

degree of yellowing are shown in Table 1.

TABLE 1
Ex. No. b value
CEBx. 1 3.1
Ex. 2 ‘ 6.5
Com. Ex.1 26.5
Com. Ex.2 22.3

- INDUSTRIAL APPLICABILITY
According to the present invention, by adding a fatty acid
metallic salt, particularly a épeciﬁc fatty acid metallic salt, discoloring

due to thermal degradation when processing, which was a problem of

the conventional (meth)acrylic resin composition obtained by'

suspension polymerization, can be inhibited.
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1. A(nmeth)acrylic resin conposition conprising 100

parts by wei ght of ‘a nethyl nethacrylate pol yner

obt ai ned by suspension polymerizing 50 to 100 % by

wei ght of nethyl nethacrylate and 50 to O % by wei ght

of a nononer copol yneri zable 4herewith, 1 to 200 parts

by wei ght of ‘a copolyner having a nulti-I|ayer

structure and 0.02 to 10 parts by weight of a fatty

acid nmetallic salt. 2. TheoumamMBacrylic resin

conposition of Claiml1, wherein the content of said

copol ynmer having a nulti-layer structure is 30 to 160
parts by weight. 15 3. The (meth)acrylic resin

conposi ti oh. Af (nfit@i)acdyliovesiridompbsitzanteniproéingai d

fatty acid netallic salt is 0.1 to 5 parts by weight. .
400Therismbiyh remight iaf aemiathgbmmethadmytatef polwiner lobtained by
wherein fatty acid of said fatty acid netallic salt
slasp@nsion2polyantningt d0so DBO 86 byhwe{ghett off acrthlyl enethacrylate
resin conposition of Claim1, wherein the netal of

gafld0 & Oy%abiy dveighélof iacirsaiames capobirhetizabie therewitn

al kali earth netal. 25 6. The (meth)acrylic resin
£ GApYR0 thagtts dfy Beigh of aviapradjmert vavingnd anuidtidaygr etructure
said nmetal of said fatty acid netallic salt is 2. - 23

gndThe (meth)acrylic resin conposition of Claiml,

wherein said fatty acid nmetallic salt is calcium

Qi tad P, partsThie weagh hphadattycacidsingtalbiepeadtt i on of

Caim1, wherein 5 said copolyner having a

mul ti-layer structure is a copolyner having a

t hree-l ayer sgr ucture, whjich i s obtained by ) i

pol yner i zi hgTAEnRefBacHilic FRsiBrROMpBPRitigre of dAleinl ngrherein
t least alkyl (neth)acrylate ester in the presence,

@?e SOR{fY aféal ¢t meRHRHNEs & il bnkeyepstructure is 30 to

P60 barts by Weight.

3. The (meth)acrylic resin composition of Claim 1, wherein

the c_oritent of said fatty acid metallic salt is 0.1 to 5 parts by weight.

4. The (meth)acrylic resin composition of Claim 1, wherein

fatty acid of said Afatty acid metallic salt has 8 to 20 carbon atoms.

5. The (meth}acrylic resin composition of Claim 1, wherein
the metal of said fatty acid metallic salt is an alkali metal or an alkali

earth metal.

6. The (meth)acrylic resin composition of Claim 1, wherein

the ionic valency of said metal of said fatty acid metallic salt is 2.
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‘nmononer m xture containing at |east al kyl acryl ate

ester and a 10 crosslinkable nononmer in the presence

of a polynmer conprising a nononer. m xture containing

at | east nmethyl nethacrylate and a crosslinkable

nmononer. 9. The (nét’h)acryl_ic;_2 esi n conposition of

Claiml1l, wherein 15 said copol yner having a

multi-layer structure is a copolyner having a

two-layer gt rygt ﬁg%)ﬁ’e_kﬁ'ib - SsiP0E Sirfpefdifidn REY &1k 4| Wherein

a nononer or noho mXxture contarning at |eas

Bhityiattyath asdtiat eaRSkalbiihN@eRESRENCE of an

acrylic crosslinked rubber. 20 10. A capstock
conprising the (neth)acrylic resin conposition of
Caiml, 2, 3, 4, 5, 6, 7, 8 or. 9. 11. An

- extrusi on- goiged(raeth)atylus k&dnt FEmepAR$EOE bofoC1LhAll Mwherein

10.
said copolymer having a multi-layer structure is a copolymer having a

three-layer structure, which is obtained by polymerizing a monomer or
monomer mixture containing at least alkyl (meth)acrylate ester in the
presence of a two-layer polymer, which is obtained by polymerizing a
monomer mixture containing at least alkyl acrylate ester and a
crosslinkable monomer in the presence of a polymer comprising a
monomer mixture containing at least methyl methacrylate and a

crosslinkable monomer.

9. The (meth)acrylic resin composition of Claim 1, wherein
said. copolymer having a multi-layer structure is a copolymer having a
two-layer structure, Which is obtained by polymerizing a monomer or
monomér mixture containing at least alkyl (methjacrylate ester in the

presence of an acrylic crosslinked rubber.

10. A capstock comprising the (meth)acfylic_ resin

| composition of Claim 1, 2, 3,4, 5,6, 7, 8 or 9.

11. An extrusion-molded article using the capstock of

Claim 10.




