- 1 - DESCRI PTI ON RESI N COVPOSI TI ON CONTAI NI NG GRAFT POLYMER HAVI NG

MULTI LAYER STRUCTURE 5 TECHNI CAL FI ELD The present

resin conposition conprising a graft copglyger having a nultilayer

structure and a nethacrylic resin,

resin 10

conposition having good inpact resistance, transparency,

appearance, weatherability, gloss and processability, particularly good

i mpact resistance,

a multilayer-structured graft copolyner. The resin conposition of the

pr esent

I nvention containing a 15 graft copolymer having a multil ayer

invention relates to a

and nore particularly to a nethacrylic

transparency andDBESERIRFION which is incorporated with

structure exhibits an excellent strength while maintaining the transparency
and appear ance of met hARESIN COMROSITION CONTAIMNG GRAFTherefore, it

suitable for use in various fields which require such characteristics,

exanpl e, as transpar eROLYMHER FEAMINGIMALTIEAYER \STRUGTUREN nes. 20

BACKGROUND ART Met hacrylic resins have excellent transparency,

weat her@bi lity, gl oss and processability and, therefore, have been
industrially used in |arge anounts in various fields. However, they 25 have
an essential drawback of being pddECHBNICALFIELE st ance. | n general,

| nprovenent of the inpact

i ntroduci ng a nul ti MAger psesert uintentionr irelateavity a resin composition

10

15

20

25

comprising a graft copolymer having a multilayer structure and a
methacrylic resin, and more particularly to a methacrylic resin
composition having good impact resistance, transparency, appearance,
weatherability, gloss and processability, particularly good impact
resistance, transparency and appearance, which is incorporated with a
multilayer-structured graft copolymer.

The resin composition of the present invention containing a
graft copolymer having a multilayer structure exhibits an excellent
strength while maintaining the transparency and appearance of
methacrylic resins on a high level and, therefore, it is suitable for use in
various fields which require such characteristics, for example, as

transparent front panel of automatic vending machines.

BACKGROUND ART
| Methacrylic resins have excellent transparency, appearance,
weatherability, gloss and processability and, therefore, have been
industrially used in large amounts in various fields. However, they
have an essential drawback of being poor in impact resistance. In
general, improvement of the impact resistance of methacrylic resins has

been made by introducing a multilayer-structured material having a

is

for

appear ance,

resi stance of nmethacrylic resins has been nade by



rubber phase to nethacrylic resins to forma two phase structure to thereby
<inmpart a strength, and various proposals based thereon have been nmade. For
exanpl e, Japanese Patent Publication Kokoku No. 55- 5 27576 discloses

i nproving the inpact resistance of nethacrylic resins by incorporating

met hacrylic resins with a polynmer having a three | ayer structure prepared
by pol ynerizing a nononer conponent containing nethyl methacrylate as a

mai n conpambijert phiasentametinecrviid resigsy totfoem o ltwoe pheaisegsartaps dio
nononer conponent containing butyl 10 acrylate as a main conponent in the

presence dhetébyiinmparpat streyith] arddvariose proposalebased tleetevie s
| ayer, and further polynerizing a third nonomer conponent contai ni ng nethyl
nmet hacr yl deeramadermi n conponent to form an outernost |ayer on the second
| ayer. However, it is unavoidable that peculiar beautiful appearance and
transparency that IFor rextimapleyl JaparesePpiesdeBablicationp HoleakhyNohé5-
I ncorporation, and inprovenent of the inpact resistance is al so
i nsuf f5ci @R576 tdisslddes fmpraving the st pactesedibtandd of enktisacotlid eesins
provided a resin conposition, as demanded in the market, which exhibits a
suf fi ci entbyt ipemtporesing ancthadrylicmeisimsiwithg pbhlymenpetingsa dhreeldsper yl i c
resins 20 w thout inpairing the appearance and transparency and whi ch has
a good hestryuctunid iprepased dejuipodyimerizingda mgonbmeérs campdnent cohtaiming
present invention to inprove the inpact resistance of nethacrylic resins
wi t hout i mpathylhmethacpylateras esmeinremmponemntao foppeaminneamdst layer,
t ransparency. o
then polymerizing a second monomer component containing butyl
10 acrylate as a main component in the presence of the innermost layer to
form a second layer on the innermost layer, and further polymerizing a
third monomer component containing methyl methacrylate as a main
component to form an outermost layer on the second layer. However, it
is unavoidable that peculiar beautiful appearance and transparency that
15 methacrylic resins possess are impaired by the incorporation, and
improvement of the impact resistance is also insufficient. It is the
actual circumstances that there has not been provided a resin
composition, as demanded in the market, which exhibits a sufficient
impact resistance with maintaining the properties of methacrylic resins
20 without impairing the appearance and transparency and which has a
good heat stability as required in molding.

It is an object of the present invention to improve the impact
resistance of methacrylic resins without impairing the properties thereof
such as appearance and transparency.

25 A further object of the present invention is to provide a
methacrylic resin composition having excellent transparency,

appearance and impact resistance as well as good weatherability, gloss



25 - A further object of the present invention is to provide a

‘met hacrylic resin conposition having excellent transparency, appearance and
i npact resistance as well as good weathegability, gloss 3 and
processability. D SCLOSURE OF THE | NVENTI ON A study about incorporation of
a graft copolynmer having a 5 multilayer structure into nethacrylic resins
has been nade in order to inprove the inpact resistance w thout inpairing
beauti ful apfdepracessabilinsparency, weatherability, gloss and
processability of the methacrylic resins. Thus, it has now been found that
t hé above objects can be achi eved when, upon polynerization for form ng the
I nnernost |layer of a 10 nultilayer nethacrylic graft copolyner, the
polyenrization is carri ed DISCLOSURELDORTHE INVENTIONN transfer agent. In
accordance with the present invention, there is provided a resin

conposi ti on conpri sAngtédy &boub ificerpyrawoghef af geafyredpolyapeat Hapsingaxi ng
a multilayer structure and (B) 50 to 95 % by weight of a 15 methacrylic
resi n, Sahemailtilayen sgradtuncoptioymethadyylic resopmhesd byen (Madp imobyder itai ng
a nmonomer mxture (X) conprising (a) an alkyl nmethacrylate having a (Jerr]
to ([ er er | impkgve dheugnpadt toyistante asithont impaining bebertifed dppearareceyr oup
consisting of an alkyl acrylate having a (Jerr] to (Jer] alkyl group, an
aronmat i c vinarispanemeyy weatherabilit®) glespahydrnmroceababilitynoithesmethaeryhg/ (b)
ratio of 40:60 to 100:0 by weight and (c) 0.01 to 10 parts by weight of a
pol yf unct i tgtinsnorihmes, pehasomow been found that the above objects can be
achieved when, upon polymerization for forming the innermost layer of a
10 multilayer methacrylic graft copolymer, the polyemrization is carried out
in the presence of a chain transfer agent.
In accordance with the present invention, there is provided a
resin composition comprising (A) S0 to 5 % by weight of a graft copolymer
having a multilayer structure and (B) 50 to 95 % by weight of a
15 methacrylic resin, wherein said graft copolymer (A) is prepared by:
(A-1) polymerizing a monomer mixture (X) comprising (a) an
alkyl methacrylate having a C, to C, alkyl group and (b) at least one
monomer selected from the group consisting of an alkyl acrylate having a
C, to C,, alkyl group, an aromatic vinyl monomer and other
20 copolymerizable monomers in an (a)/(b) ratio of 40:60 to 100:0 by weight
and (c) 0.01 to 10 parts by weight of a polyfunctional monomer per 100
parts by weight of the total of the components (a) and (b) in the presence
of (d) 0.01 to 2 parts by weight of a chain transfer agent per 100 parts by
weight of the total of the components (a) and (b) to give an innermost
25 layer of a crosslinked methacrylic polymer (I),
(A-2) polymerizing a monomer mixture {Y} comprising [€) an

alkyl acrylate having a C, to C,, alkyl group and (f) at least one monomer



parts by weight of the total of the conponents (a) and (b) in the presence
.of (d) 0.01 to 2 parts by weight of a chain transfer agent per 100 parts by
wei ght of the total of the conponents (& and (b) to give an innernost 25

| ayer of a crosslinked nethacrylic polynmer (1), (A-2) polynerizing a
nmonomer m xture (Y) conprising (e) an alkyl acrylate having a (Jerr] to
Cerr] alkyl group and (f) at |east one nononer -4- selected fromthe
group consekidted fronarther grempcconsigtingpodrmer arorhatid eringb madbnoriérz ablde
nononers in an (e)/(f) ratio of 60:40 to 100:0 by weight and (g) 0.1 to 5
parts by wthghtcopblpmperizdhisanonomersimmer (g)¢(f) tatiopaf 66:49 toel 010 &fy t he
total of the conponents (e) and (f) in the 5 presence of said crosslinked
met hacr yl iweightarst (g)l 0,1 toS paris by weaighd affa palyfurratiohahkehonmergeery| i ¢
polyner (1) to said nmononer mixture (Y) being 10:90 to 60:40 by weight, to
gi ve a ruldif¥) parke pylweight( of theatotal Af3theadompoinenty (&) rordr{Br ir diyeonent
(2) conmprising (h) an alkyl nethacrylate having a (Qerr] to (Jerr] alkyl

gr oup @nd prepence |dfasaidoerosslinkerh anethamiylict pelytnem(l) hthg (By Y oatibsof ng

of an alkyl acrylate having a (Jerr] to (Jerr] alkyl group and ot her

copol yrer iszid| erosstisdkeads methacryhic/ polymari(h td sadd amonepmen midsuree(Pht in
the presence of said rubber-like polymer (11), the (11)/(Z) ratio of said
rubber - | i feeipgl HB0 ta FP:40 ameightoiregiviei x rubbetr A ke @ @), amd0: 10
by weight, to give nultilayer 15 graft copolyner (A). BEST MODE FOR

CARRYI NG OUT THE | NAERITpolymerizisg s spenameasncompanenyr (4t compsiiing (Navi ng

a nultilayer ) .
an alkyl methacrylate having a C, to C, alkyl group and (i) at least one

10 monomer selected from the group consisting of an alkyl acrylate havinga
C, to C,, alkyl group and other copolymerizable monomers in an (h)/(i)
ratio of 60:40 to 100:0 by weight in the presence of said rubber-like
polymer (II}, the (II}/(Z) ratio of said rubber-like polymer (II) to ‘said
monomer mixture (Z) being 60:40 to 90:10 by weight, to give multilayer

15 graft copolymer (A).

BEST MODE FOR CARRYING OUT THE INVENTION
In the preparation of the graft copolymer having a multilayer
structure of the present invention, crosslinked methacrylic polymer (I)
20 which constitutes the innermost layer of the graft copolymer, is firstly
prepared by polymerizing a monomer mixture (X) comprising (a) an alkyl
methacrylate having a C, to C, alkyl group, (b} at least one monomer
selected from the group consisting of an alkyl acrylate having a C, to C,,
alkyl group, an aromatic vinyl monomer and other copolymerizable
25 monomers and (c} a polyfunctional monomer, the (a)/(b) ratio being
40:60 to 100:0 by weight, to which (d) a chain transfer agent is added in

an amount of 0.01 to 2 parts by weight per 100 parts by weight of the



structure of the present invention, crosslinked nethacrylic polynmer (1) 20
‘whi ch constitutes the innernost |ayer of the graft copolyner, is firstly
prepared by polymerizing a mononer mxturse (X) conprising (a) an al kyl

nmet hacryl ate having a CJerr] to (Jerr] alkyl group, (b) at |east one
nmononer selected fromthe group consisting of an al kyl acrylate having a
Cerr] to (Jerr] alkyl group, an aromatic vinyl nononer and ot her

copol yneri tatdleo2the conppenenes (b)(£nd gbpol yfuncti onal mononer, the (a)/(b)
ratio being 40:60 to 100:0 by weight, to which (d) a chain transfer agent
is added in an anouffthefcoinfénent? (aprarsd i) waiegbisefein 130 (AR by Ratidesht
of the 5 total of the conponents (a) and (b). The conponents (a) and (b)
are used i #0a6O(t) 100)0 byt weiglit.40f Ghetambi@itbittherallgiitmetliaéRaapspis of
the al kyl nethacrylate (a) is |ess than 40 parts by wei ght based on 100

parts by wi¢shthahdQ pasts by wdight baserane109 pajtsandweight e et the
features that nethacrylic resins possess are not exhibited. The anpunt of

t he pol¥§f usonponenton@yeantc)(b),s dxcettefit Ofedturéd thaat smeyhaeigli¢ , resins
preferably fromO0.05 to 3 parts, nore preferably from0.2 to 1 part, per
100 parts Ippssesglareaiot exhilited. of t he conponents (a) 10 and (b). If the
anount of the pol yfunctional nonomer (c) is less than 0.01 part, the
transparency of theTdist ammant of the puiyhirictiomal mdmnee ) isnfdoid OO to
anount is nore than 10 parts by weight, the inpact strength-inproving
ef fect of tlfepartsiby wgighynprefesablyvfronu 0.05¢oGhparts, mosd prefegably fhmi s
used in an amount of 0.01 to 2
0.2 to 1 part, per 100 parts by weight of the total of the components (a)
10 and (b). If the amount of the polyfunctional monomer (c) is less than
0.01 part, the transparency of the obtained resin composition is lowered,
and if the amount is more than 10 parts by weight, the impact
strength-improving effect of the graft copolymer is lowered.
The chain transfer agent (d) is used in an amount of 0.01 to 2
15 parts, preferably 0.1 to 0.8 part, per 100 parts by weight of the total of
the components (a) and (b). If the amount of the chain transfer agent (d)
is more than 2 parts by weight, the strength-improving effect of the graft
copolymer is lowered.
Examples of the alkyl methacrylate (a) having a C, to C, alkyl
20 group are, for instance, methyl methacrylate, ethyl methacrylate, n-
butyl methacrylate, isobutyl methacrylate and t-butyl methacrylate.
These may be used alone or in admixture thereof.
The alkyl methacrylate (a) may be used alone, or may be used
in combination with the monomer (b) as occasion demands. The
25 monomer (b) is at least one member selected from the group consisting of

an alkyl acrylate having a C, to C,, alkyl group, an aromatic vinyl

monomer and other copolymerizable monomer. Examples of the -alkyl



15 'parts, preferably 0.1 to 0.8 part, per 100 parts by weight of the total
‘of the conponents (a) and (b). If the anount of the chain transfer agent
(d) is nore than 2 parts by weight, the grength-inproving effect of the
graft copolyner is |owered. Exanples of the al kyl nethacrylate (a) having a
Cerr] to (Jerr] alkyl 20 group are, for instance, nethyl nethacrylate,

et hyl nethacrylate, n- butyl nethacrylate, isobutyl nethacrylate and

t-butyl neekaylatedavinghase, ta\Chealkyt groupnaraforrinatansé Uethjlheesahte, The
al kyl methacrylate (a) nay be used alone, or nay be used in conbination

with the norbutyl @oryhsteparacitph ad:wﬁté&Z—Eblﬁ'y%mm?ﬂa(d})aha e l1Has!

one nenber selected fromthe group consisting of an al kyl acrylate having a
Clerr] to Exambles bflthgraenomaticarinyhmonvined arg)fordnssatce} S8frene, a-
copol yneri zabl e nononer. Exanpl es of the alkyl -6- acrylate having a

Clerr] to Gpethylsttreyie, ghdopostyrentmnd thencstyrendderiveityves.e, Eralibles
acrylate, n-octyl acrylate, 2-ethylhexyl acrylate, and the |ike. Exanples
of the Jcr ofrdhieccapolymeniznable manmomierr othest thrare thet gbeve-mentioned alkyl

nmet hyl styrene, chlorostyrene and other styrene derivatives. Exanples 5 of

t he copol ymeethamylatecoandrauylate amah thiee anbmadicranibiybmadnenket are, for
net hacryl ate and acrylate and the aromatic vinyl nononmer are, for instance,
an-acryl i cinstanae; a0y gerydicior methanrylicacid estexsuchetsthexyl methacyydaodexy|
(nmeth)acryl ate, 2-ethyl hexyl net hacrgl ate, octyl nethacrylate, isobornyl

( met h) acr ycyelohexyd fxdethjactylats,\3-athylhsstyl yhehestriy)ate;, petylemethdfrylate,
hydr oxyet hyl nethacrylate, an unsaturated nitrile conpound such as
isobornyl (meth)acrylate, phenyl (meth)acrylate, benzyl (meth)acrylate or
10 hydroxyethyl methacrylate, an unsaturated nitrile compound such as
acrylonitrile or methacrylonitrile, an o,f-unsaturated carboxylix acid
such as acrylic acid, methacrylic acid or crotonic acid, vinyl acetate, an
olefin monomer such as ethylene or propylene, a halogenated vinyl
monomer such as vinyl chloride, vinylidene chloride or vinylidene
15 fluoride, a maleimide monomer such as N-ethylmaleimide, N-propyl-
maleimide, N-cyclohexylmaleimide or N-o-chlorophenylmaleimide, and
the like. Each of the alkyl acrylate, aromatic vinyl monomer and other
copolymerizable monomer may be used alone or in combination of two or
more compounds. The alkyl acrylates having a C, to C,, alkyl group and
20 the aromatic vinyl monomers are preferable as the component (b). In
case of using the alkyl acrylates and/or the aromatic vinyl monomers as
the component (b), these monomers may be used in combination with at
most 40 % by weight of other copolymerizable monomers as mentioned
above based on the total weight of the component (b).
25 Any of known crosslinking agents or monomers can be used
as the polyfunctional monomer (c). Preferable examples of the

crosslinking monomer are, for instance, allyl methacrylate, allyl acrylate,



acrylonitrile or nmethacrylonitrile, an a,[err]-unsaturated carboxylix acid

~such as aerylic acid, nmethacrylic acid or crotonic acid, vinyl acetate, an

ol efin nonomer such as ethylene or propytene, a hal ogenated vinyl nononer
such as vinyl chloride, vinylidene chloride or vinylidene 15 fluoride, a
mal ei m de nononer such as N-ethyl mal ei m de, N propyl- naleimde,

N-cycl ohexyl nmal ei m de or N o0-chl orophenyl mal ei m de, and the |ike. Each of

the al kyl diellyl ahalesteqadiallyl viunbrare) odiillylnitacbhate C apohyakyl mdleate
nmononmer may be used al one or in conbination of two or nore conpounds. The

al kyl acr yhenemlidviuigasatd, ebuladiend, edivingl behzghey mmeddheOlikiehe Fiesamt i C
vinyl nmononers are preferable as the conponent (b). In case of using the

al kyl acr wnalyelse asddoaldriecopinradmixttireythereofirer s as the conponent (b),
t hese nononers may be used in conmbination with at nost 40 % by wei ght of

ot her copol yreri zabGenevaliyeknows chain orassfioegehds azhiorbd hesedoial theei ght
of the conponent (b). 25 Any of known crosslinking agents or
mononebs gareseatinedntion As thel gHainctriamsdér agentrfd). ( dxample fofrthiel ehain
exanpl es of the crosslinking nmonomer are, for instance, allyl nethacrylate,
al |yl acr ytrahsfer agerit (d) aréyfommistanee, di aldrghptamecanpoutidhisiagh as n-
| taconate, nonoallyl naleate, nonoallyl fumarate, butadi ene, divinyl
benzene, dodtitlinercaipéanThesn-octylinercapthm onen-drexiadenylinercaptamer eat-
Generally known chain transfer agents can be used in the 5 present
i nvent i on dedetdmersaptanantidoadenytmercaptamkx amte trastecylmerbaptan r anster
agent (d) are, for instance, a nercaptan conpound such as n-
tetradecylmercaptan, a thioglycolate such as 2-ethylhexyl thioglycolate,
10 ethylene glycol dithioglycolate, trimethylolpropane tris(thioglycolate) or
pentaerythritol tetrakis(thioglycolate), thiophenol, tetraethylthiuram
disulfide, pentanephenylethane, acrolein, methacrolein, allyl alcohol,
carbon tetrachloride, ethylene bromide, and the like. Of these, n-
dodecylmercaptan, a tertiary mercaptan such as t-dodecylmercaptan
15 and thiophenol are preferred. The chain transfer agents may be used
alone or in admixture thereof.
An intermediate layer is then formed on the crosslinked
methacrylic polymer (I) to give rubber-like polymer (II). The rubber-like
polymer (II) is prepared by polymerizing a monomer mixture (Y)
20 comprising (e) an alkyl acrylate having a C, to C,, alkyl group, (f) at least
one monomer selected from the group consisting of an aromatic vinyl
monomer and other copolymerizable monomers and (g) a polyfunctional
monomer, the (e)/(f) ratio being 60:40 to 100:0 by weight, in the presence
of the crosslinked methacrylic polymer (J}.
25 As the alkyl acrylate {(e) having a C, to C,, alkyl group, there
can be used those explained about the component (b). The alkyl

acrylate (¢) may be the same as or different from the alkyl acrylate used



butyl mer capt.an, n- octyl mercaptan, n-hexadecyl mer capt an, n-

. dodecyl nmer capt an, t-dodecyl nercaptan, n-tetradecyl nercaptan or t-

tetradecyl mercaptan, a thioglycol ate_sugh as 2-ethyl hexyl thioglycolate, 10
et hyl ene glycol dithioglycolate, trinethylol propane tris(thioglycolate) or
pentaerythritol tetrakis(thioglycolate), thiophenol, tetraethylthiuram

di sul fi de, pentanephenyl et hane, acrolein, nethacrolein, allyl alcohol,

car bon t eas ghblevmgpenegithp).ene brom de, and the like. O these, n-

dodecyl mercaptan, a tertiary mercaptan such as t-dodecyl nercaptan 15 and

t hi ophenol are preTher atkyl Therydate ife)t nes ber usgdnaloneprhbe ceetbalatienor in
-adm xture thereof. An internediate layer is then forned on the crosslinked
met hacr yl witlpthg monoiet {f).gi Yhermbherné¢r [ ipal Jemst 6he)memtiser séleeted i ke
polymer (11) is prepared by polynerizing a nononer mxture (Y) 20

conpri si nfrofe) theen grokap cmarsisting bfivimoammaticr vinyl Gienoineal kyd gthep, (f)

at | east one nononer selected fromthe group consisting of an aromatic
vi nyl Sroncopolyanerisablr mopomyerr i Zab|themaromeatsc anihyl ginengumieyf incthenal
nononer, the (e)/(f) ratio being 60:40 to 100:0 by weight, in the presence
of the crossiponeant (fptthmreytan heolgedrthdse. eRslained about #ise tdonpbkght
acrylate (e) having a Clerr] to (Jerr] alkyl group, there can be used those
expl ai ned(lbo(the arovwmtpoNinyl fiononibe mék \He the ghme asegr differsntt fromsane
as or different fromthe alkyl acrylate used -8- as the conponent (b).
The al kyl the aypmati¢ gjinghynonomwsdused s dhei cormpomendt (jn  Examples o
the copolymerizable monomer other than the above-mentioned alkyl
10 acrylate and the aromatic vinyl monomer are, for ihstance, an acrylic or
methacrylic acid ester such as ethyl methacrylate, propyl methacrylate,
butyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, 2-
ethylhexyl methacrylate, octyl methacrylate, isobornyl (meth)acrylate,
phenyl (meth)acrylate, benzyl (meth)acrylate or hydroxyethyl
15 (meth)acrylate, an unsaturated nitrile compound such as acrylonitrile or
methacrylonitrile, an o,f-unsaturated carboxylix acid such as acrylic
acid, methacrylic acid or crotonic acid, vinyl acetate, an olefin monomer
such as ethylene or propylene, a halogenated vinyl monomer such as
vinyl chloride, vinylidene chloride or vinylidene fluoride, a maleimide
20 monomer such as N-ethylmaleimide, N-propylmaleimide, N-
cyclohexylmaleimide or N-o-chlorophenylmaleimide, and the like.
These may be used alone or in admixture thereof. The aromatic vinyl
monomers are preferable as the component (f). In case of using the
aromatic vinyl monomers as the component (f), these monomers may be
25 wused in combination with at most 40 % by weight of other

copolymerizable monomers as mentioned above based on the total

weight of the component (f).



wi th-the nmonomer (f). The nononer (f) is at |east one nenber selected from
'the group consisting of an aromatic vinyl nononer and ot her 5

copol ynmeri zabl e nononmer. As the aromati cqvi nyl nonomer in the component
(f), there can be used those expl ai ned agout t he conponent (b). The
aromatic vinyl nononer may be the sane as or different fromthe aromatic

vi nyl nmononer used as the conponent (b). Exanples of the copol ynerizable-

nononer ot her than AlsoahsveherpolyRiatichil mdomeer(g) atiked ¢ahhBeaniga@t i
vi nyl nononer are, for instance, an acrylic or met hacryl ic acid ester such

as ethyl nthose epr&m,edpabput thretdoanpygheahe (chutThe polyRaioticrigl nisother

nmet hacryl ate, cycl ohexyl nethacrylate, 2- ethyl hexyl nethacryl ate, octyl

net hacryl atg), megober tlyé¢ sanmméasorydifferenthiroy theepblydahctivieal ARiother
(neth)acrylate or hydroxyethyl 15 (meth)acrylate, an unsaturated nitrile

conpound susédass the Wommponehe (of. net hacrylonitrile, an [err],[err]
-unsaturated carboxylix acid such as acrylic acid, nethacrylic acid or
crotoni& acid, vinyA eheimtteansfercgdntnsuohanen merbapsarihpyehe wwed in

propyl ene, a hal ogenated vi nyl nonomer such as vinyl chloride, vinylidene
chl ori de othe polyinteimationofithe, monvaher miktuf® (Ypononer such as

N-et hyl mal ei m de, N-propyl nal eimde, N cycl ohexyl mal ei m de or .

N- 0- chl or opheny| mal #hei cenpemerntsde) akd. (fflarsasedintzn (g¢d) aativcoH60t40
adm xture thereof. The aromatic vinyl nonomers are preferable as the
conponent {d 100:@ hypweight,uprefgrably Z0@Mto O0ilOyby weigher sIfthé¢ amount
conponent (f), these nononers may be 25 wused in conbination with at nost
40 % by vef g abityladrylateo(e) lisym thelri 60rpaxisthysweightebasedon MO partased
on the total weight of the cnr;fonent (f).

1 by welght of the to of the components (e) and (f), the impact
resistance-improving effect of the obtained graft copolymer is lowered
and also the transparency is lowered.

The amount of the polyfunctional monomer (g) is from O. 1 to S
parts by weight, preferably from 1 to 3 parts, per 100 parts by weight of

15 the total of the components (¢) and (f). If the amount of the
polyfunctional monomer (g) is less than 0.1 part, the transparency and
impact strength of the obtained resin composition is lowered, and if the
amount is more than 5 parts by weight, the impact strength is lowered.

The crosslinked methacrylic polymer (I) and the monomer

20 mixture (Y) are used in an (I)/(Y) ratio of 10:90 to 60:40 by weight. If the
amount of the crosslinked methacrylic polymer (I) is less than 10 parts
by weight based on 100 parts by weight of the total weight of the
crosslinked polymer (I) and the monomer mixture (Y), the transparency
is lowered. If the amount of the crosslinked methacrylic polymer () is

25 more than 60 parts by weight, the impact strength tends to be lowered.

The outermost layer is then formed on the rubber-like

polymer (II} to give the graft copolymer (A) having a multilayer structure.



-9- ‘Al so, as the pol yfunctional nononer (g), there can be used those
‘expl ai ned about the conponent (c). The pol yfunctional nonomer (g) nmay be
the same as or different fromthe polyfyngtional nonomer used as the
conponent (c). 5 A chain transfer agent such as a nercaptan nmay
be used in the polynerization of the nononmer m xture (Y). The conponents
(e) and (f) are used in an (e)/(f) ratio of 60:40 to 100: 0 by wei ght,

pref er abl y THE SQtérin88k ks ot by bo?hﬂeﬁiﬁiiﬂgh ®loridifen i pasét ?Z)e
(e) is less than 60 parts by weight based on 100 parts 10 by weight of the

total of tkengorisimethp apehligidmethactylate Madhg £©, Stoadygealkybgeviipagdf ect

of the obtained graft copolyner is |owered and al so the transparency is

| oner ed. Thetmulht (iplattibaspohyimosionieikeltedtrorhghd grévip vobsistingof
parts by weight, preferably from1l to 3 parts, per 100 parts by wei ght of

15 the tobal alkgiheacoylpteebiavifg) and,(fjo Q,f aikybhngootipofathde other
pol yfuncti onal nononer (g) is less than 0.1 part, the transparency and

I npact St r eogblymerizable hhainoeerse sn ntheo ppesétcenf ithe pubberklilen thalfmicre
anount is nore than 5 parts by weight, the inpact strength is | owered. The
crossl i nke@Ijret hacrylic polymer (1) and the nmononer 20 m xture (Y) are used
inan (1)/(Y) ratio of 10:90 to 60:40 by weight. If the anobunt of the
crosslinked net hacr Ws thepalkykméthacrylates ¢h) hanirig ap € tto 6y akkiydigrogsed
on 100 parts by weight of the total weight of the crosslinked polyner (1)
and t he nothers canxberusddrthoséexplaingrhabouy the ¢ampoerent fa)t h&henalkyl of

the crosslinked nethacrylic polynmer (1) is 25 nore than 60 parts by weight,
t he i npact m¢thagyhatee this may e thossame as or different from the compound

10 used as the component (a). As the alkyl acrylate having a C, to C,, alkyl
group in the component (i), there can be used those explained about the
component (b). The alkyl acrylate may be the same as or different from
the alkyl acrylate used as the component (b). Examples of the
copolymerizable monomer other than the above-mentioned alkyl acrylate

15 and methacrylate are, for instance, an acrylic or methacrylic acid ester
such as hexyl methacrylate, cyclohexyl (meth)acrylate, 2-ethylhexyl
methacrylate, octyl methacrylate, isobornyl (meth)acrylate, phenyl
(meth)acrylate, benzyl (meth)acrylate or hydroxyethyl (meth)acrylate, an
aromatic vinyl monomer such as styrene, o-methylstyrene, m-

20 methylstyrene, p-methylstyrene or @ -methylstyrene, an unsaturated
nitrile compound such as acrylonitrile or methacrylonitrile, an o,B-
unsaturated carboxylix acid such as acrylic acid, methacrylic acid or
crotonic acid, vinyl acetate, an olefin monomer such as ethylene or
propylene, a halogenated vinyl monomer such as vinyl chloride,

25 vinylidene chloride or vinylidene fluoride, a maleimide monomer such as
N-ethylmaleimide, N-propylmaleimide, N-cyclohexylmaleimide or N-o-

chlorophenylmaleimide, and the like. These may be used alone or in



The-outernost |ayer is.then forned on the rubber-1like polynmer (l11) to give
‘the graft copolyner (A having a nultilayer structure. - 10 - The
outernost layer is formed by polynerizifg a_nononer conponent (2)
conprising (h) an alkyl nethacrylate having a CJerr] to (Jerr] al kyl group
and optionally (i) at |east one nononer selected fromthe group consisting
of an al kyl acrylate having a (Jerr]Jto CJerr] al kyl group and other 5

copol yner i zéinietuintheredfi N Thecalkiytaenglated hiabeng udeto U, kallgalgrorip 41d ) -
As the al kyl nethacrylate (h) hali‘/tlryﬁg if;pC[err] togC[eﬁ] ékﬁmgroug, t here

can be usegréfbresislecas|thienesin tifle daneeseol using theealdyl WeriRideacdy| at e
(h) may be the sane as or different fromthe conpound 10 used as the

conponent i coAtpdient|ikythewe mordnbey ngy beGhsed intcorRbidtibnakith agr oup
in the conponent (i), there can be used those expl ai ned about the conponent

(b). The alnost 4@ 1%kt eveiglit ld dther sopolpmerizablé fravanimérsoas trhentidndd
acryl ate used as the conponent (b). Exanples of the copol ynerizable
nmonormeb otdleove basethen dheviotabuteight df th&yompoyenat ¢).15 and net hacryl ate
are, for instance, an acrylic or methacrylic acid ester such as hexyl

met hacryl at e, cycl oFheydoripeniehés (ly) and,(i)2arethigdd éxyn fhyy (ipeatioasfe60eK0 vl
nmet hacryl ate, isobornyl (nmeth)acrylate, phenyl (neth)acrylate, benzyl
(et h) acr ytoafl 8000 by dreights hif teremhpant Wfdthe, aldylanethacxylaiefh) bodeser
such as styrene, o-nethylstyrene, m 20 nethylstyrene, p-nethylstyrene or
a - net hyl sthame®d pantsibyaveightdshsdd onl EF0Q parvs hy weightoef tue yotail of thee or
nmet hacrylonitrile, an [err],[err]-
components (h) and (i), the impact strength and transparency are

10 lowered and the productivity may also be lowered.

The rubber-like polymer (II) and the monomer component (Z)
is used in a (I} /(Z) ratio of 60:40 to 90:10 by weight. If the amount of
the rubber-like polymer polymer (II) is less than 60 parts by weight based
on 100 parts by weight of the total weight of the rubber-like polymer (1)

15 and the monomer component (Z}, the transparency is lowered. If the
amount of the rubber-like polymer (II} is more than 90 parts by weight,
the impact strength and transparency tend to be lowered.

In the formation of the outermost layer, namely in the
polymerization of the monomer component (Z), a polyfunctional

20 monomer (crosslinking monomer) and/or a chain transfer agent such as
a mercaptan may be used, as occasion demands.

The multilayer graft copolymer (A) used in the present
invention can be prepared in a usual emulsion polymerization manner
using a known emulsifier. In obtaining the multilayer graft copolymer

25 having well-balanced physical properties, it is preferable that the graft

copolymer (A) in the obtained latex has an average particle size of 1,000

to 4,500 A, especially 1,500 to 4,000 A. The multilayer graft copolymer



unsat urated carboxylix.acid such as acrylic acid, nethacrylic acid or
‘crotonic acid, vinyl acetate, an ol efin nononmer such as ethyl ene or
propyl ene, a hal ogenated vi nyl nononer 3§h as vinyl chloride, 25
vinyl i dene chloride or vinylidene fluoride, a nmaleimde nononer such as
N- et hyl mal ei m de, N-propyl mal ei m de, N-cycl ohexyl mal ei m de or N-o0-

chl or ophenyl nal ei m de, and the |ike. These may be used alone or in

adm xt ur e ishebtained higx alhey Ifosar Wfake powdemdbyn sprayrfiryingClther obthityéd
group are preferable as the conponent (i). In case of using the alkyl

acryl at es multibeyeo gpafte sopblymet Hatex,monoite as gengrdidy Useowinn manhendbyy on
with at nost 40 % by wei ght of other copol ynerizabl e nononers as nenti oned

5 above hasmgulatirigehé dhtex witlybiddifiohhsf £ sebooeah 4¢i, hBat-geapanethe (h)
and (i) are used in an (h)/(i) ratio of 60:40 to 100:0 by weight. If the

amount of d¢dmpalaltyd latedamid filterihl) the grafiscopelyntér folldweldybyewgbhibgsed
on 100 parts by weight of the total of the conponents (h) and (i), the
i npact Sst ramdt drypimg. t r Ensgguizedy s eardfiokinlsarte dr aa dulthavipled abisorbey amy
al so be | owered. The rubber-1like polynmer (11) and the nononer conponent (2)
is used i ngendndlly (8pdrmiaiyobefadilediat the ImeCofgoamilgtion.| f t he anmpbunt of
the rubber-1like polyner polynmer (l11) is less than 60 parts by wei ght based
on 100 parts by weifhe ¢husheobtaineédwenghtilayert geaftulcopolymies mas/meell¢l 1)
15 and the nononer conponent (Z), the transparency is lowered. If the
amount of balamaedbpropekties siuate as(appearanas, dranspasénpy, weatherebility, t he
| npact strength and transparency tend to be lowered. In the fornmation of
t he -out er rglosslaayd prooessalyility, ahd can be blended with various resins. When -
10 it is blended with a methacrylic resin, there can be provided a resin
composition which exhibits excellent properties such as weatherability,
gloss and processability without impairing excellent appearance and
transparency peculiar to the methacrylic resin.
The methacrylic resins used in the present invention are
15 resins containing at least 50 % by weight of units of an alkyl
methacrylate having a C, to C, alkyl group. The multilayer graft
copolymer (A) of the present invention is applicable to those generally
called methacrylic resins. Representative examples of the methacrylic
resin (B) used in the present invention are homo and copolymers of 50 to
20 100 % by weight of methyl methacrylate and 50 to O % by weight of other
monomers copolymerizable therewith. The other copolymerizable
monomers include, for instance, an acrylic or methacrylic acid ester
such as methyl acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, hexyl (meth)acrylate, cyclohexyl (meth)acrylate, 2-
25 ethylhexyl (meth)acrylate, octyl (meth)acrylate, isobornyl {meth)acrylate,
phenyl (meth)acrylate, benzyl (meth)acrylate or hydroxyethyl

(meth)acrylate, an aromatic vinyl monomer such as styrene, o-



pol ymeri zati on of the nmonomer conponent (Z), a polyfunctional 20 nononer
(crosslinking nononer) and/or a chain transfer agent such as a nercaptan
may be used, as occasion demands. The nylgilayer graft copolyner (A) used
in the present invention can be prepared I n a usual enul sion polynerization
manner using a known enulsifier. In obtaining the nmultilayer graft

copol ynmer 25 having well-bal anced physical properties, it is preferable
that the ghath EeryélE m{rAe thyls t piinethiRitgrede o b-methgtstyRahki cl e
size of 1,000 ¥I§Qg SO%;EA, espejgli gﬁ%};ﬁg goo toy4, 000 A. The nmultilayer graft
copol yner an - ubdaturatebt anitgilei n dogpband ofsuclhovdsr byrglomyrily yiog t he
obtained nultilayer graft copolyner latex, or in a generally known manner
by coagul ahiethathdohifrile, vah ho Bddinisheurafed cagboxylix aacidc stichhast atfyid i ng
the coagul ated |atex and filtering the graft copolymer foll owed by washing
5 and dryacid, nhéthayliceacidaor endiomicdrit, oinyd adetate,i ah ellefihsnobeomens
generally used may be added at the time of coagul ation. The thus obtained
mul ti | yersughfds ethpleyreeorhpropylkehe, zahalogehgtedpeinylemonmieassuch as
appear ance, transparency, weatherability, gloss and processability, and can
be bl endedvinyl kehlaridsysvingdidene \Widoride or tvinylidesedHuioniddy a metléimide i ¢
resin, there can be provided a resin conposition which exhibits excellent
properti esmomomes wsacher abs! i tN-ethybmaleimide; oc MN-pabplylmmaleinideyt N-

i npai ri ng excel |l ent appearance and transparency peculiar to the nethacrylic
resi n. Thecyrdohexylhateimddiensows 8t or-chldrepbeaytmaleimisle,i candr ¢he like.

These may be used alone or in admixture thereof.

10 The blending ratio of the methacrylic resin (B) and the
multilayer graft copolymer (A) varies depending on the uses of the resin
composition, but preferably they are blended in amounts of 50 to 95 %
by weight of the methacrylic resin and 50 to 5 % by weight of the graft
copolymer, the total thereof being 100 % by weight. If the amount of the

15 methacrylic resin is less than 50 % by weight, the characteristics of the
methacrylic resin is lost, and if the amount is more than 95 % by weight,
the impact strength is not sufficiently improved.

The blending manner for preparing the resin composition of
the present invention is not particularly limited, and various known

20 methods such as extrusion mixing and roll mixing are applicable.

The resin composition of the present invention may contain
usual additives such as anitioxidant, ultraviolet absorber, light stabilizer,
and others.

The present invention is then explained by means of examples,

25 Dbut these examples are intended to illustrate the invention and are not to
be construed to limit the scope of the invention. In the following

examples, all % and parts are by weight unless otherwise noted.



15 "resins containing at |east 50 % by weight of units of an al kyl
_nmethacrylate having a (JQerr] to (Jerr] alkyl group. The nmultilayer graft
copol ymer (A) of the present invention jg applicable to those generally
call ed methacrylic resins. Representative exanples of the nethacrylic resin
(B) used in the present invention are hono and copol ymers of 50 to 20 100
% by wei ght of nethyl nethacrylate and 50 to O % by wei ght of other
mononers copol ynmeri zabl e therew th. EXdmplélier copol yneri zabl e nononers

i nclude, for instance, an acrylic or nethacrylic acid ester such as nethyl
acryl at e, Retelpdratioet bf Multilayer GrafpCopotpiiera@)yl ate, butyl

(meth)acryl ate, hexyl (nmeth)acrylate, cyclohexyl (nmeth)acrylate, 2- 25

et hyl hexyl(a] Pelynerizdtide foocrosslintetd methdatytic pelyven finnemidstdayerpt e,
phenyl (neth)acrylate, benzyl (neth)acrylate or hydroxyet hyl

(neth)acryl ate, an Argless aeactyt wasosharged hwith saymEréure-having lthe

nmet hyl styrene, mnethyl styrene, p-nethylstyrene or a-nethyl styrene, an
unsat ubat ddllomtingl eomposition. such as acrylonitrile or nethacrylonitrile, an
[err],[err]-unsaturated carboxylix acid such as-acrylic acid, nethacrylic
acid or crMixtnire acid, vinyl acetate, an olefin nononmer 5 sucpaat ethyl ene
or propyl ene, a hal ogenated vinyl nononer such as vinyl chloride,

vi nyl i dendeinanrized water nyl i dene fluoride, a mal ei mi de nonom&2@uch as

N- et hyl mal ei mi de, N-propyl mal ei m de, N cycl ohexyl mal ei m de or

N- o- chl or dptmnydaidl ei mi de, and the |ike. These may be used al oneOd3 in

adm xture thereof. 10 The blending ratio of the nethacrylic resin
(B) and tHodium carbonate

10 N-Lauroylsarcosine sodium salt : 0.09
Formaldehyde sodium sulfoxylate 0.09
Disodium ethylenediaminetetraacetate 0.006
Ferrous sulfate heptahydrate 0.002

After elevating the temperature to 80°C with stirring in a

15 nitrogen stream, the reactor was charged at a time with 25 % of a
mixture of 0.1 part of t-butyl hydroperoxide (BHPO) with an innermost
layer monomer component composed of 25 parts of methyl methacrylate,
0.1 part of allyl methacrylate and 0.1 part of t-dodecylmercaptan, and
the polymerization was carried out for 45 minutes.

20 Subsequently, the remaining 75 % of the mixture was
continuously added to the reactor over 1 hour. After the completion of
the addition, the reaction system was kept at 80°C for 2 hours to
complete the polymerization. During this period, 0.2 part of N-
lauroylsarcosine sodium salt was added. The polymer particles in the

25 obtained latex of innermost layer crosslinked methacrylic polymer had
an average particle size of 1,600 A (measured using light scattering at a

wavelength of 546 nm). The polyemrization conversion {amount of



mul tilayer graft copolymer (A) varies depending on the uses of the resin
‘conposi tion, but preferably they are blended in amunts of 50 to 95 %by
wei ght of the methacrylic resin and 50 §o55 % by wei ght of the graft
copolynmer, the total thereof being 100 % by weight. If the anobunt of the 15
met hacrylic resin is less than 50 % by wei ght, the characteristics of the
nmet hacrylic resinis lost, and if the anount is nore than 95 % by wei ght,
t he i npact psetymegtproduced/ aandtinticfhbyonmer ckhatgedjwabl3$dbng nanner for
preparing the resin conposition of the present invention is not
par ticul ar{b) Polymexizatiot fcarfubiseikliberpd§meat hods such as extrusi on m xi ng
and roll mxing are applicable. The resin conposition of the present
i nventi on may cont aiAfiters uadldiarizli Ol Vepestclofapotassium dpetsulfate ato okhe
absorber, light stabilizer, and others. The present invention is then
expl ai ned byossiised mettraqiytic, pAlyner 1dtexsebtminet|ias(ad vehialt erdekepb at
illustrate the invention and are not to be construed to limt the scope of
t he i mbent BORC im at hétrbgehosinegnex anploemymert Imktarrd phAdls parts lof nvdiugyl
unl ess ot herw se not ed. -14- Exanple 1 Preparation of Miultilayer G aft
Copol yner a#yylaty, bl paetsi xdt styreiner andsil paktdofralhdc methaqylgterwas
(i nnernost |ayer) A glass reactor was charged with a m xture having the 5
fol | owi ng confimsiausly. atidedute the latex over 5 hours. During this period,
potassium oleate was added three times in an.amount of 0.1 part in total.
After the completion of the addition of the monomer mixture, 0.05 part of
10 potaésium persulfate was further added and the reaction system was
kept for 2 hours to complete the polymerization. The obtained rubber-
like polymer had an average particle size of 2,300 A, and the
polymerization conversion was 99 %.
(c) Polymerization for outermost layer
15 The obtained rubber-like polymer latex obtained in (b) was
kept at 80°C. After adding 0.02 part of potassium persulfate thereto, a
monomer mixture of 24 parts of methyl methacrylate, 1 part of n-butyl
acrylate and 0.1 part of t-dodecylmercaptan was continuously added to
the latex over 1 hour. After the completion of the addition of the
20 monomer mixture, the reaction system was further kept for 1 hour to
give an aqueous latex of a multilayer graft copolymer. The multilayer
graft copolymer in the latex had an average particle size of 2,530 A, and
the polymerization conversion was 99 %. |
The obtained multilayer graft copolymer latex was subjected
25 to salting out for coagulation, heat treatment and drying in a known
manner to give a white powder of the multilayer graft copolymer. The

thermal decomposition temperature of the obtained multilayer graft



Dei noni zed wat er ' 220 Boric acid

‘0.3 Sodi um car bonat e 0.03 10

N- Laur oyl sar cosi ne sodi um sal t - 16 - 0. 09 For mal dehyde
sodi um sul f oxyl at e 0.09 D sodium

et hyl enedi am net etraacet ate 0.0 06 Ferrous sulfate

hept ahydr at e 0.002 After elevating the tenperature

t o 80[ err] copolymer iwas nmeasuaed5byndiffargeartiadt tlemmal femalysis MTAawsihgr ged
at atime with 25 %of a mxture of 0.1 part of t-butyl hydroperoxide
(BHPO) wi t FThenmialnAnalysis| StationohASel 00onpude iy RigpkweDeafki?Katarstekof
net hyl nmethacrylate, 0.1 part of allyl nethacrylate and 0.1 part of

t - dodecyl néatsipa am @l alre soeamer of ablonmlAminate i ethdert ¢omditioms nofes.
20 Subsequently, the remaining 75 % of the m xture was

cont i nuoustempduatite el¢vatieacrate d0C/mimute, standardhsampipl etalmmidiat he
addition, the reaction systemwas kept at 80[err]C for 2 hours to conplete
t he poﬁymndawctght obeachgof stangerd samplecapdrmeassuking smmple aboudi De
sodi um salt was added. The polymer particles in the 25 obtai ned | atex of

i nner nost Mmger Aty m@rsnk@ngnpoimtcogltlw basg ine loddthen RilArchrripand the
size of 1,600 A (rreasured using light scattering at a wavel ength of 546
nm . The palarmumasiope @ﬁamﬁ‘z vias(determingfl as the thermgd|deaemposition
produced/ anpunt of mononer charged) was 98 % (b) Polymerization for

rubber - | i ketagéingréemperature.

The results of measurement of thermal decomposition
10 starting temperature are shown as DTA in Table 1.
Preparation of Resin Composition
The obtained multilayer graft copolymer was mixed with a
methacrylic resin (methacrylic resin MG-102 made by ICI Ltd.,
copolymer of methyl methacrylate 98 % and ethyl acrylate 2 %) in a ratio
15 of 40: 60 by weight. The resulting mixture was incorporated with 0.1 %
of a phosphorus stabilizer (TNPP) and was pelletized using a single screw
extruder equipped with a vent (screw diameter 40 mm, L/D = 28) by
kneading and extruding at a temperature of 200 to 230°C. The obtained
pellets were dried at 80°C for more than 4 hours and injection-molded at
20 255°C to give plate samples having a size of 100x150x3 mm for
evaluation of physical properties. Using the obtained samples, haze
was measured at 23°C according to JIS K 6714, and a Gardner impact
strength was measured using a weight of 1.7 kg according to ASTM D
3029-GB. The results are shown in Table 2.
25
Example 2

A graft copolymer having a multilayer structure was prepared



After adding 0.1 part of potassiumpersulfate to the crosslinked

met hacrylic polyner |atex obtained in (a) which was kept at 5 80[err]Cin
a nitrogen stream a nononmer mxture of 4% parts of n-butyl acrylate, 9
parts of styrene and 1 part of allyl methacrylate was continuously added to
the latex over 5 hours. During this period, potassium ol eate was added
three tinmes in an anount of 0.1 part in total. After the conpletion of the
addi ti on ofntthe samemrammet asdn Bx8mplerl extepd thpetthesinmerpssstuldyrireofvas
further added and the reaction systemwas kept for 2 hours to conplete the
pol yner i zacrosslifikedanethaerylici polymekivkas prepaeed feohnanaverergsosialdye e
size of 2,300 A, and the polynerization conversion was 99 % (c)

Pol yner i zathonofrner compomestt damposéd of 12.5 partsdfemethypl nedhasbplete) i ke
pol ymer |atex obtained in (b) was kept at 80[err]C. After adding 0.02 part
of pot assi parper ofil habetylhexmyeltea Bohopartsi of wstyrehe 240 darpartofofiretlbyll -
net hacrylate, 1 part of n-butyl acrylate and 0.1 part of t-dodecyl nercaptan
was corl? i nmeeidiacrybaked andt Bel| pagk of et-dbdeoyhmerdaptar.he Thepresutin off
the addition of the 20 nononmer m xture, the reaction systemwas further
kept for 1measuremghiefiddTAdseshewhdneXable 4. nultilayer graft copol ymer.
The multilayer graft copolynmer in the |latex had an average particle size of
2,530 A, and the polAlgesiaatresin ceomposionwava®oppepdied oby ainmixing the
mul til ayer %raft copolynmer latex was subjected 25 to salting out for

coagul at i opbtainad malilayer gaafl copdlymenwitha seethennydic nesimiindhe saree
powder of the nultilayer graft copolyner. The thernal deconposition

t enper at ur IIANERADHNaExemnla tl.| aJbe rgsults of measurement of haze and

10 Gardner impact strength thereof are shown in Table 2.

Example 3

A graft copolymer having a multilayer structure was prepared
in the same manner as in Example 1 except that 0.13 part of n-
15 dodecylmercaptan was used instead of t-dodecylmercaptan in the
preparation of the innermost layer of crosslinked methacrylic polymer.
The result of measurement of DTA is shown in Table 1.
Also, a resin composition was prepared by mixing the
obtained multilayer graft copolymer W1th a methacrylic resin in the same
20 manner as in Example 1. The results of measurement of haze and

Gardner impact strength thereof are shown in Table 2.

Comparative Example 1
A graft copolymer having a multilayer structure was prepared
25 in the same manner as in Example 1 except that t-dodecylmercaptan
was not used in the preparation of the innermost layer of crosslinked

methacrylic polymer. The result of measurement of DTA is shown in



- 16.- copolyner was neasured by differential thermal anal ysis DTA using
Thermal Analysis Station TAS-100 made by Ri gaku Denki Kabushi ki Kaisha in
an air streamof 50 m/mnute under condi ?i ons of tenperature elevation
rate 10[err]C/ m nute, standard sanple a-alumna 5 and wei ght of each of
standard sanpl e and neasuring sanple about 5 ng. An intersecting point of
the base line of the DTA chart and the maxi num sl ope of a peak was

det erm nedgg1he thernmal deconposition starting tenperature. The results
of neasurenent of thermal deconposition 10 starting tenperature are shown
as DTA in Table 1. R{epar at iregiwf cRagidsifionboshsi preparedbbyi maiking tiHeyer
graft copolyner was mxed with a nethacrylic resin (nmethacrylic resin

M5 102 madeiyinéd rhﬁvbizay%@rgrwmop mi@t ith aahbtisdotydiceréfinimatite shmd
acrylate 2 %9 in aratio 15 of 40: 60 by weight. The resulting m xture was
i ncor por at geawinel Qs lir/tExampdé obphThies resalts| of enedShRiheandofvdmze and
pell etized using a single screw extruder equi pped with a vent (screw

di amet eg 4G aFdnés Bnpadl)stbongite therapfant showndimPable 2.t enperat ure of 200
to 230[err]C. The obtained pellets were dried at 80[err]C for nore than 4
hours and injection-nolded at 20 255[err]C to give plate sanples having a
si ze of 100x150x3 mm for eval uation of physical properties. Using the

obt ai ned sanpl es, haze was neasCosmupatat?®t Exandphr2ording to JIS K 6714,
and a Gardner inpact strength was neasured using a weight of 1.7 kg

accordi ng to ASTM D R@aftGopdlyenerhaiirsg armlﬂti?a/yeri striigbize wasyprepared

in the same manner as in Example 2 except that t-dodecylmercaptan

10 was not used in the preparation of the innermost layer of crosslinked

methacrylic polymer. The result of measurement of DTA is shown in
Table 1.

Also, a resin composition was prepared by mixing the

obtained multilayer graft copolymer with a methacrylic resin in the same

15 manner as in Example 1. The results of measurement of haze and

Gardner impact strength thereof are shown in Table 2.

Comparative Example 3

A graft copolymer having a multilayer structure was prepared
20 in the same manner as in Example 1 except that in the preparation of the
innermost layer of crosslinked methacrylic polymer, t-dodecylmercaptan
was used in an amount of 0.6 part instead of 0.1 part. The result of

measurement of DTA is shown in Table 1.
Also, a resin composition was prepared by mixing the
25 obtained multilayer graft copolymer with a methacrylic resin in the same
manner as in Example 1. The results of measurement of haze and

Gardner impact strength thereof are shown in Table 2.



Exanple 2 A graft copolymer having a nultilayer structure was prepared -
17 - in the sanme manner as in Exanple 1 except that the innernost |ayer of
crosslinked nethacrylic polynmer was pregaged.from an innernost |ayer
nononer component conposed of 12.5 parts of nethyl nethacrylate, 10 parts
of n-butyl acryalte, 2.5 parts of styrene, 0.1 part of allyl 5
nmet hacryl ate and 0.1 part of t-dodecyl nercaptan. The result of neasurenent
of DTA is shown in Table 1. Al so, a rd@gmtodnposition was prepared by
m xi ng the obtained nultilayer graft copolymer with a methacrylic resin in
the sane manner as MesExsapiple$. widre mrephied ofn nees us@mentmahnkezesand 10
Gardner inpact strength thereof are shown in Table 2. Exanple 3 A graft
copol yner Exeamplen Inufron aflee micthattylic wesinr apedeih i Exhhepleae withorit as
in Exanple 1 except that 0.13 part of n- 15 dodecyl nercaptan was used
i nst ead of blenidideg jt weth aqubyprgraft idopojymesnr afhenresultbeof nmexsmsmenyesf of
crosslinked nethacrylic polynmer. The result of neasurenent of DTA is shown
in Tabl® lhazksand Gawdnier tmpactistiemgtinthereed are dsHoywri ini Tgbleh2. obt ai ned
mul tilayer graft copolyner with a nethacrylic resin in the same 20 nmanner
as in Exanple 1. Thénrkahlet}, abbreviationsedenote tiae folowigy odmepoiumalsct
strength thereof are shown in Table 2. Conparative Exanple 1

MMA: methyl methacrylate

BA: butyl acrylate
St: styrene

10 AIMA: allyl methacrylate
t-DM: t-dodecylmercaptan
n-DM: n-dodecylmercaptan
KPS: potassium persulfate

BHPO: t-butyl hydroperoxide



A graft copolymer having a multilayer structure was prepared 25 in the sane
manner as in Exanple 1 except that t-dodecyl nercaptan was not used in the
preparation of the innernost |ayer of_crgqfltnked met hacrylic polynmer. The
result of measurement of DTA is shown in - 18 - Table 1. Also, a resin
conposition was prepared by m xing the obtained nmultilayer graft copol yner
with a nethacrylic-resin in the same manner as in Exanple 1. The results of
measur enent of haze and 5 Gardner inpact strength thereof are shown in
Tabl e 2. Conparative Exanple 2 A graft copolymer having a multil ayer
structure was prepared in the sane manner as in Exanple 2 except that

t - dodecyl nercaptan 10 was not used in the preparation of the innernost

| ayer of crosglinked nethacrylic polynmer. The fesult of npasurenent of DTA
is shown in Tabigll. Also, a'Lesin onposi ti o} was _prepapeds By m xi ng the
obt ai ned nmul tijl r gragg cofgl nieﬁ wi t g an refjhacr i-t:o-r%sil&n in the sane 15
manner as in K |l e 1. The resul tm{of neasur€frent of hazp and Gardner
i npact strengtlh t hereof are shown ip Table 2. onparative| Exanple 3 A graft
copol ymer havi|ng mul til ayer stru& ure was prepared 20 iph the sane manner
as in Exanpl e |H @cept thatwi- theaprepanati o) of whe, +rifler@ost |ayer of
crosslinked meghgerylic ot gingr’ 'tmlodec‘ijl rrﬁ*rgdptah"ﬁom a
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was .used in an amount of 0.6 part instead of 0.1 part.
nmeasurenment of DTA is shown in Table 1. Al so, a resin conposition was
prepared by m xing the 25 obtained nultig qayer graft copolymer with a

met hacrylic resin in the same manner as 1n Exanple 1. The results of

measur enent of haze and Gardner inpact strength thereof are shown in Table
2. - 19 - Control Test sanples were prepared in the sane manner as in
Exanple 1 fromthe methacrylic resin used in Exanple 1 without blending it
with any graft co onrrerJ The resul ty;s of neasurenent of 5 haze and Gardner
i npact strength tﬂ)eraof are shpwn in Table 2. In Table 1, abbreviations
denote the foll owijng sonxoueds MVA:| net hyl nethacryl ate BA: butyl acrylate
St: styrene 10 AII\/AuaIIonma ha®r W ate t-DM t-dodecyl mercaptan n- DM

n- dodecyl nmer capt an KPg fqot ass{um persul fate BHPO t-butyl hydroperoxide

The result of
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* Methacrylic resin alone

Gardner impact strength (kg-cm)

Haze (%)



[err] - 21- [err] [err] [err] - 22 - | NDUSTRI AL APPLI CABI LI TY
Met hacrylic resin conpositions containing the nultilayer graft copol ynmer
according to the present invention exhi b2t2 an excel | ent inpact resistance
whi | e nmai ntai ni ng excel |l ent transparency, appearance, 5 weatherability and
gl oss that nmethacrylic resins originally possess. CLAI M5 1. Aresin
conposition conprising (A 50 to 5 % by weight of a graft copol yner havi ng
a multilayer structure and ( BNDUSTREEL WEPLICABRNITY a nethacrylic resin
containing at |east 50 % by weight of units of an al kyl methacryl ate having
a Cerr] to (err] alletha8fli®, rédifi’ eobnpésidiciisa{dorfiaRAing®fhd Andltilayer
prepared by: (A-1) polynerizing a nononer mxture (X) conprising (a) an
graft copolymer according to the present invention exhibit an excellent

impact resistance while maintaining excellent transparency, appearance,

5 weatherability and gloss that methacrylic resins originally possess.



al kyl--met hacrylate having a CJerr] to C[er'r] al kyl group and (b) at | east
one mononer- sel ected fromthe group consisting of an alkyl acrylate having
a derr] to (Jerr] alkyl group, an arqnmabig vinyl monomer and ot her

copol yneri zah,hsesnea)ﬂggr@&sgdpmcean (a)/(b) ratio of 40:60 to 100:0 by wei ght

and (c) 0.01 wei ght of a crosslink T 00 parts
oy veront o (JRIMININ =" omoonent" (0" anc T8 SEETRE S PEE
0.01 to 2 par

Pghﬁ‘ reseqce of (d)
a chain tcapgies agent..p " hard.sdby wei ght
of the total of the conponents (a) and (b) to give an i nner nost | ayer of a
crosslinked nethacrylic polymer (1), (A-2) polynerizing a nonomer m xture
(Y) comprising (e) an alkyl acrylate having a CCerr] to (Jerr] al kyl group
and (f) mt |east onelrdnpssin corhpositioh lcomprisigg APSOT0sE % byoweigtaof a
aromatic vinyl nononmer and ot her copol ynerizable nmononers in an (e)/(f)
rati o of2 60gédftt copdimiehavinghd mudtilayerOsiructube pand s(B)ySoet@ S ¢ by
crosslinki ng nonongr per 100 parts by weight of the total of the conponents
(a) and g b) wieighh eofpree smetkacfylsairbsin psshendiad said hgraft! icoppbimeer (A) Jis
the (1)/(Y) ratio of said crosslinked nmethacrylic polyner (1) to said
monomer 4m xprepated bgei ng 10: 90 to 60:40 by weight, to forman intermediate
| ayer of a rubber-like polyner (11) on said innernost |ayer, and (A-3)
pol yneriszi ng a nononfth-Jopphymeetiz{tyy acnmmomengnixturen(3d| éginprisingcia)l ane
having a Cferr] to CJerr] alkyl group and (i) at |east one nononer selected
from t heé gr allgylcorethecirylntef having lay C, alor @,aabgfi agrioup ardr(b) at least one
REPLACEMENT SHEET

7 ~monomer selected from the group consisting of an alkyl acrylate having a

8 C, to C,, alkyl group, an aromatic vinyl monomer and other

9 copolymerizable monomers in an (a)/(b) ratio of 40:60 to 100:0 by weight
10 and (c) 0.01 to 10 parts by weight of a polyfunctional monomer per 100
11 parts by weight of the total of the components (a) and (b} in the presence
12 of (d) 0.01 to 2 parts by weight of a chain transfer agent per 100 parts by
13  weight of the total of the components (a) and (b) to give an innermost
14 layer of a crosslinked methacrylic polymer (I),
15 (A-2) polymerizing a monomer mixture (Y) comprising (e) an
16 alkyl acrylate having a C, to C,, alkyl group and (f) at least one monomer
17 selected from the group consisting of an aromatic vinyl monomer and
18 other copolymerizable monomers in an (e)/(f) ratio of 60:40 to 100:0 by
19 weight and (g) 0.1 to 5 parts by weight of a polyfunctional monomer per
20 100 parts by weight of the total of the components (a) and (b) in the
21 presence of said crosslinked methacrylic polymer (I}, the (I)/{Y) ratio of
22 said crosslinked methacrylic polymer (I) to said monomer mixture (Y)
23 being 10:90 to 60:40 by weight, to give a rubber-like polymer (II), and
24 (A-3) polymerizing a monomer component (Z) comprising (h)

25 an alkyl methacrylate having a C, to C, alkyl group and (i) at least one

* c L M S *



- 245 (err] to (Jerr] alkyl group and ot her copol yrrerlzq—pglsgh i 1 q
an (h)/(i) ratio of 60:40 to 100:0 by weight in the presen cplate
Fubber-1ike polynmer (11), the (11)/(2) G%hlo of said rubbgﬂ le

(I'l) to said nonomer mxture (2) bei ng 40 to 90:10 by an

outernost |ayer on said internedi ate |ayer. 2. The corrp05|t|on of Claim
1, wherein said chain transfer agent is a nercaptan conpound. 3. The

frggrc)g;%g 'no %%g%ﬁr%@éélbc?ed Pogh ¢he grotipfcolBistiy Gak AIRPLACyIStAhh¥ing ar Y
27 C, to C,, alkyl group and other copolymerizable monomers in an (h)/(i)
28 ratio of 60:40 to 100:0 by weight in the presence of said rubber-like
29 polymer (II}, the (II)/(Z) ratio of said rubber-like polymer (II) to said
30 monomer mixture (Z) being 60:40 to 90:10 by weight, to give multilayer

31 graft copolymer (A).

1 2. The composition of Claim 1, wherein said chain transfer

2 agent is a mercaptan compound.

1 3. The copmposition of Claim 2, wherein said mercaptan

2 compound is a tertiary mercaptan compound.
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