11 January: 2005 DESCRI PTI ON. TRANSPARENT | MPACT RESI STANT THERMOPLASTI C -
RESI N COVPOSI TION 5 TECHNI CAL FI ELD The present invention relates to a
transparent, inpact resistant thernoplastic resin conposi{ ifyanpSifhsmore
particularly to a resin conposition having well bal anced strength,
transparency and 10 processability wherein an inpact resistance is inparted
to an aromatic vinyl resin without inpgiring its transparency. The
conposition is applicable to fields that require noldings of aronatic
.vinyl resins to have sufficient strength and transparency, and is suitable
for various uses such as |ighti nDESZ®&ILPMANoOUs transparent containers:
and nedi cal 15 appliances. BACKGROUND ART O thernopl astic resins,
aromatic vinyl resins occupy a relatively large proportion of uses. A _
representative aromatic vinyl 20 resin is copolyners of an aromatic vinyl
mononer and an acrylic eSTRANSPARENT IMPACTERESISTANTg vari ous
conpositions are put on the nmarket. However, in general they are not
sufficient for market THERMORIASTICREIIN COMMPAIIGIYN vari ous manners to
cinmprove the inpact strength have been adopted. For exanple, JP-A-52-8095
and 25 gP-B-55-7849 disclose inproving the inpact resistance by dissol ving
a rubber in nononers for constituting an aromatic vinyl resin and
subj ecting the nononers to bul k TBCHMNIGAaFfIBhDor suspensi on 11 January
2005 - 2 polynmerization. JP-A-54-153884 discloses incorporating an aromatic
' The present invention relates to a transparent, impact

resistant thermoplastic resin composition, and more particularly to a
resin composition having well balanced strength, transparency and
10  processability wherein an impact resistance is imparted to an aromatic
vinyl resin without impairing its transparency. The composition is
applicable to fields that require moldings of aromatic v:'?nyl resins to have
sufficient strength and transparency, and is suitable for various uses
such as Iighting cover, various transparent containers and medical

15 appliances.

BACKGROUND ART
Of thermoplastic resins, aromatic vinyl resins occupy a |
relatively large proportion of uses. A representative aromatic vinyl
20 resin is.copolymers of an aromatic vinyl monomer and an acrylic ester
monomer. Such resins having various compositions are put on the
market. However, in general they are not sufﬁcient for market
demands in strength. Accordingly, various manners to improve the |
impact strength have been adopted. For example, JP-A-52-8095 and
25 JP—B—55—7849 disclose improving the impact resistance by dissolving a
‘rubber in monomers for constituting an aromatic vinyl resin and

'éubjecting the monomers to bulk polymerization or suspension




~vinyl resin with a rubber-containing nulti-layer structure obtained by & = .
emul si on polynerization of a copolynerizable vinyl nmononer in the presence::
of a rubber conponent made of butyl acrylate or butadi eneiq 3,888 6%
JP- A- 55- 157642 and JP- A-56- 70043 di sclose mxing an aromatic vinyl resin
wi th a bl ock copol ymer containing a rubber conponent as represented by
styrene-butadi ene bl ock copolyner. Howsver, the fornmer is restricted in
the content of rubber fromthe viewpoint of solubility and, therefore, the

- strength is not sufficiently 10 inproved. In case of rubber-containing

pol yners ppepahetizagieal diFIALB4- 13E38atdisElo¥et ip@Srpkfaing ratbheforegAtai ni ng
polymers introduce a problem since if it is attenpted to secure the ,

i mpact resiviiyneRin twieh a Fubbebedifi@thing mule-BEeamivnttscBbtdialedobher
properties are no longer nmaintained. That is to say, if the anbunt of a

rubber is enaileaseddlpnidiezatiorexifeat cépslyneeriasile edinylp@eingrast shanke can
be secured, characteristics such as rigidity, heat resistance and

t ranspar enpyeddrade af antlibber icoiporiasi Atady bfinayl vcpplesess bigalimmmy ed, so
t he known rubber-containing polyners are hard to be put to practical use.

It is expeBesildd)atlH-A-88-137h2t asid efRiA-56a7100d 3 nhisciosd tmisitgednc
~vinyl resins without 20 inpairing the advantages of base resins, they could
be used i nandmetic punpbsesin Awiidr ci nplogk idopodyraerr obpetdinaig t Ae rpbbeent
invention to inpart an inpact strength to aromatic vinyl resins wthout

i nmpai ring tbmpgqueierdas aepsesdntes rbyi shyrynerthtadasrspabkndy ¢dwolyaier.25 A

further object of the present invention is to provide an aromatic vinyl
resi n conpbkiwevem, lthei foymel s bekanced pn ofisr coesesuah rnasbemisumn the
‘resistance, rigidity, heat resistance and processability. 11 January 2005
-3 DI SCLOsuleEHnk NMEMIIUblity and, therefore, the strength is not sufficiently
10 improved. In case of rubber-containing polymers prepared according to
the latter methods, known rubber-containing polymers introduce a
~ problem, since if it is attempted to secure the impact resistance, they
must be used in a large amount such that other properties are no longer
maintained. Thatis to say, if the amount of a rubber is increased to the
15 extent that a desired impact resistance can be secured, characteristics
such as rigidity, heat resistance and transparency that arorhat_ic vinyl
resins originally possess are lowered, so the known rubber-containing
polymers are hard to be put to practical use. It is expected that if an
impact strength can be imparted to aromatic vinyl resins without
. 20 impairing the advantages of base resins, they could be used in wider
purposes. |
Accordingly, it is an object of the present invention to impart
~an impact strength to aromatic vinyl resins without impairing the
properties such és rigidity and transparency thereof.
25 A further object of the present invention is to provide an

aromatic vinyl resin composition having well-balanced properties such

‘as impact resistance, rigidity, heat resistance and processability.




The present inventors have found that the inpact strength of an aromatic

vi nyl honopol ymer or a copol yner of an aromatic vinyl -conpound and an al kyl
nmet hacryl ate can be inproved w thout renarkably |owering {hgarduapnsas ency

. of 5 noldings made thereof by incorporation of a graft copolynmer which is.
obtained by adding a | atex of a carboxyl group-containing copolyner to a

| atex of a diene rubber to enhance the particle size of the rubber '
particles and polynerizing a vinyl nonoRer conponent in the presence of
the particle size-enhanced rubber particles. Thus, in accordance with the .
present invention, there.is pDISCHOSURE OF INVENDIDMSti c resin conposition
conprising: (A 5 to 40% by wei ght of a %gaft copol ynmer obt ai ned by

pol yreri zi ng 15 t@e@esﬁa?%§e%9f%\béVﬁﬁiuné 3 the impachregstyofian Fematit esence
of 85 to 40 _ ' ' .| & i

particles (RRJ%)11 8@%6881\5@392%/%% go‘g %zéﬁc#ém%éghﬁc@%%gﬁﬁgd%%{)
~angstrons (t heethatrghteahn bhémproved withootnemadad]y lowetibg thestramsparbherofpar ti cl es
R-2) being 10 arts by weight), the_.|l atex of diene rubber. tigles (R2
l(aei n)g obt é?napqﬁﬁlgaawﬁﬁ eefeo{%m%@spora%% %%rﬂﬁeaogwn{ea?@@aé .%E%u@ﬁ%an <(31ci d)

gr oup- cont ai nj . : ' . basis) of
B Bk b iy 02

0l
a latex of dieneru particlées - 1) havin

of 500 to 3, @ithbeatysthavestheipatticld $zadfithe ndbbebyaridepatd/pelymedizingn vidyl(al ) 50
to 100% by wei ght of a conjugated dien noper, . (a2 5Q t.qQ 0% by, wei ght
of a vinyl OIS COBBT b H DA Bk ciat B Gl g EoLa reihst AT . ( a2)
0 to 3% by wei ght 19 8n GE&Q2&dncl WihGhEBRAGR InANoh, AlldreGs pRvidRHaDY wei ght  of

a chain transfer agent, thereby agglonerating the rubber particles (R-1)
to enhand@ t iterpaplastid wsigicompositipheompibieg: particles (R-1), the acid group.

25 cont ai ni ng copol r tex (. I n r epar A |.zalio f a )
~nononmer  m xture géxg?? éé)f?é’%w‘%‘%%ég%%%&%ﬁ"gﬁ’?‘%’g?bq%‘%@%ﬁ?f%"é‘ 'Jr%glas'?urat ed
acid sel ect eqo 60 pa® b ReighOsih GAMSMEhdME iAfthagieydnice of8S b 40padeass vyl i c acid,
itaconic acid and crotonic acid and 95 to 75% by wei ght of a nononer

copol yrer i zaBveaghfi(dmy beig) ofiplatex of dicag ralthea pestistes (Brlaihape g 2¥oRes by
wei ght ), wher M%é 3% GHLHR HURRH aSEéti‘c?x?s'”&hé totdl orf[: R REndBiditdha Het0e
pol yreri zat i SR 6T A nonomer M Xt Uure=eont at i ng the
15  diene rubber particles (R-2) being 100 parts by weight),
the latex of diene rubber particles (R-2) being obtained by adding 0.1t0 15
parts by weight (dry basis) of an acid group-containing copolymer latex (S) to

. 100 parts by weight (dry basis) of a latex of diene rubber particles (R-1) having an

-average particle size of 500 to 3,000 angstroms which is obtained by |

20  polymerization of (al) 50 to 100% by weight of a conjugated diene monoﬁler, (52)
50 to 0% by weight of a vinyl monomer copolymerizable with the conjugated
diene monomer, (a3) 0 to 3% by wefght of a crosslinking monomer and (a4) Oto
3% by weight of a chain transfer agent, thereby agglomerating the rubber particles
{(R-1) to enhance the particle size of the rubber particles (R-1), the acid group-

25 containing copelymer latex (S) being prepared by polymerization of a monomer
mixture comprising 5 to 25% by weight of at least one unsaturated acid selected
from the group consisting of acrylic acid, methacrylic acid, itaconic acid and
crotonic acid and 95 to 75% by weight of a monomer copolymerizable with the
unsaturated acid (the total being 100% by weight), wherein the diene rubber (R-1)

30 is a product of multi-stage polymerization of a monomer mixture containing the

_conjugated diene monomer (al) and the copolymerizable vinyl monomer (a2) and




conj ugat ed di ene nononer (al) and the copol yneri zabl e vi nyl nononer (a2)
and 11 January 2005 -4 has a |l ayer nmde of the diene m)norrer al one or :
| ayer. containing a high content of the di ene nononer, ,%S%do 60% by -
wei ght of an aromatic vinyl polymer obtained by polyrrerr zatl on ?bl) 40
to 100 parts by weight of an aromatic vinyl nononmer, 5 (b2) 60 to O parts
by weight of a methacrylic ester and (b3) 0 to 20 parts by wei ght of other
vinyl nononer copol ymerizable therew th- ‘f‘the total of (bl), (b2) and (b3)
bei ng 100 parts by weight). The acid group-containing copolymer (S) is -
preferably a leeptiyemaiadebs thetdiene2hddoynenalopbior alayecheontainmpwidglecomaitd, 5 to
30% by wei ght of an al kyl acrylate 10 having a Cl to Cl2 al kyl group, 20 to
80% by wei ght© élﬂe%}ﬁneallnféwm%ﬁ%cryl ate having a C1 to Cl12 al kyI group and

0 to 40% by wei ght(sz?%@@% rr?faﬂ%}’aﬁanc\ﬁ’ﬁ}gf% %b%aF}?edE\‘féﬂl ymerizing 5

group-containing c ymer I'S prepare I rst
to 90% by weilgﬂmneﬂzaaomnf\ﬁxmmm k(i!mpeetsrb@r\wmglta)flan\ammattcomﬂmmmfnea,n

L8 SRR S R B ISSEweh om
copol ymer i zabiso e Ditlyl ARABHTES cddBimdrizal thebaditn ARG 1URITIRE])S@LFEREM3) f T oM

. the group consisting of Vi ny nomers having an aromatic ring, nethacrylic
esters, acrylhem&m()qqastsamd&fﬂrgmyl cyani de conpounds. Preferably, t he

copol yrreri zabl e vi noner nmber ted from
The gt oup cons st 1T s6H Boy-entandnePpolyaiet Bds BEferabA coRERES S hy
met hacryl at e,psef- Bylwe@i bee Yihdt@rateReHdy 5 td BRI Wi te}fablanaﬂ adplaftacr yl at e,
met hyl acrylate, eth ;&Eat e, propyl acrylate, ut%ﬂ acryl ate,

[

“4- hydr oxylBut anIBS@r@rI tatQaz kgm@m’ﬂt@rtp 88 %eritiw eighhefcang mqthﬂ%ylaqt‘«t is
ot e B e SRS o 23,
11 January 2005 Preferably the acid group-containing copolymer latex (S) is prepared by

firstly polymerizing 5 to 90% by weight of a monomer mixture having a lower
content of an unsaturated acid and then polymerizing 95 to 10% by weight of a
15  monomer mixture having a higher content of the unsaturated acid.

The copolymerizable vinyl monomer (a2) is at least one member selected
from the group consisting of vinyl monomers having an aromatic ring, methacrylic
esters, acrylic esters and vinyl cyanide compounds.

Preferabiy, the copolymerizable vinyl monomer (a2) is at least one member

20  selected from the group consisting of styrene, vinyl toluene, a-methylstyrene, |
methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate,
methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrjrlate, 4-hydroxybutyl
acrylate, acrylonitrile and'methacrylonitrile.

It is preferable that the difference in refractive index between the graft

25  copolymer (A) and the aromatic vinyl copolymer (B) is not more than 0.003.




- 5 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The di ene rubber used in the
present invention is obtained by polynerization of (al) 50 to 100 parts by

wei ght of a conjugated diene nononer, (a2) 50 to O parts ' f a
vi nyl nononer 5 copolynerizable with the conjugated di ene1ﬁ%ann\§%nbgé,‘ﬁo(523) 0

to 3 parts by weight of a crosslinking nononer and (a4) 0 to 3 parts by
wei ght of a chain transfer agent (the Lﬁ.‘ot al being 100 parts by weight).
- Typi cal exanpl es of the conjugated diefie nononer are butadi ene, isoprene,
~chloroprene and the |ike. These may be used al one or in adm xture 10

thereof. Exanpl es gfpdheso9pepoRI¢ZRRVENG DT MISTRVEYPIONOr | nstance,

a vinyl nononer having an aromatic ring such as styrene, vinyl toluene or

a-methyl styrene; a ¥l hbifsheded B BEE bRbdoht3Rvehiith isBYARGEd byt €
such as nethyl nethacrylate, ethyl nethacrylfate, propyl nethacrylaté or

butyl neth Feati i L 200 8} i | fAeaydhe such
as net hyl g?%#lgt e?ug?lhéﬂégc)r?/?g?e, prlga;lgl a%b{/e%{%tﬁg?@ﬁd(u%%rllﬁ%acreyl ate, or _

4- hydr oxybubyhoery! pi® vhd ChoProVheess abPi GheibRtr 3¢t laV eyvinyd@tondmerny|
cyani de such as acrylonitrile or nethacrylonitrile; and thé |ike. These may

be useds al @BpoBmEAZAHME With the b&iRYatel Miené nebhoMir C(a3) THE 8ari®bEH ngs
to be transparént, it is 20 necessary to match the refractive index of the .

graft copo t ofla cRiEANIgHghYoPRINYEE Binda{dQN0 @b 3 hurvd Byl wesieef ai n the
presence of the diene rubber with the refractive index of the aromatic

vinyl resighaBl franBfer hgeAt (ehatidal triep 100 &ﬁ@ebyhﬁreig,q{t?).acmypecamdex

of the aromatic vinyl resinis relatively high, a diene rubber containing

a vinyl noeeaBipléd dfavheCaijughesthidienti i@ricinef et bueadienehdsdpesies,r ubber
to be used from the viewdoint  of adjusting the refractive index, and a
st yr ene- buthibrepeene aped yilr liks. pTarisecalay bevweyed ,albherer i admasiireher e,

“dependi ng on 11 January 2005 :
10 thereof. Examples of the copolymerizable vinyl monomer are, for
instance, a vinyl monomer having an aromatic ring such as styrene,
vinyl toluene or a-methylstyrene; a methacrylic ester, especially an alkyl
methacrylate such as methyl methacrylate, ethyl methacrylate, propyl
methacrylate or butyl methacrylate; an acrylic ester, especially an alkyl
15 acrylate such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl
| acrylate, or 4—h5rdroxybutyl acrylate which provides a high refractive
index; a vinyl cyanide such as acrylonitrile or methacrylonitrile; and the
like. These may be used alone or in admixture thereof.
In a field which requires moldings to be transparent, it is
20 necessary to match the refractive index of the graft copolymer (A)
obtained by polymerization of the vinyl monomer in the presence of the
diene rubber with the refractive index of the aromatic Vil’ly'l resin (B) to be
incorporated therewith. Since the refractive index of the aromatic vinyl
resin. is relatively high, a diene rubber containing a vinyl monomer
25 having an aromatic ring is effective as the cﬁene rubber to be used from
the viewpoint of adjusting the refractive index, and a styrene-butadiene

copolymer is practical. However, there is a case where, depending on




- 6 an .aromatic vinyl resin to be incorporated with the graft copol yner
(A), adjustnment of the refractive index of the diene rubber to that of the
matrix resin requires a high content of the vinyl nononerqhgHuaes 2005
aromatic ring because of the high refractive index of the aromatic vinyl 5
resin, so the glass transition tenperature of the copol ynmer rubber raises
toresult in lowering of performances as. a rubber. In such a case, it is
advant ageous to conduct a polynerization of a diene nonomer which
constitutes the diene rubber. and a vinyl nononer to be copol ynerized

therew th igh ardidtic $#A¥%esth tO¥e iRRrPoALECH I BlCeFAtBRpotARERI(AF, a 10

-l ayer made of the diene nononmer or a |ayer having a high content of ’he

di ene nonoRRfjushPent X E refractiveeindBy bfGhd HRYR! rAbbkPWodta®ts of the
transition ténperature can be prepared by polynerizing a diene nononer and

- a copol y e lrh & ffik ere¥i QeRhieePa Riph ¥onheitebn theeviflyE dRonoRRENBAVIRIOAA OF a
mononer m xture containing a high concentration 15 of the diene nononer is

~firstly polaoridtie iy bethase eFithudhighDRarREtive indBebf piok YWrbmaae virylt he
- presence of the produced polyner. It is also effective to carry out the

pol ymer §zatresin,idd tHheghkesarsasiticieterhpetdiirad\the dopolymat yabbageaisest hat

t he di ene rubber used in the present invention is prepared by a usual
enul si on pabwestilzai ieweringdfi perfermaficps asta ¢abbehat I bechveicage, ftaist i cl e
size thereof is from500 to 3,000 angstrons. Di ene rubbers having an

aver age pakidveingagedas ab t@sduthanpobferdngdodn afsa atienaahopoants ediicki nce
It is difficult to stably obtain them by a usual enul sion polynerization.

Di ene rubbensishivitey the dvee agdbbeparrd @ eirgil zronbmarrte boaonpdltereedst r ons
"have a large problemin 25 productivity since they require a long tinme for
t he pol-ynerthestwith. inThenatth sshgan ko thambhe npmoduckdalienarubdersmhitaims he
preparation of the diene rubber are conpounds having at |east two 11
Januar y0200&yer made of the diene monomer or a layer having a high content of the
| diene monomer. For example, a rubber having a layer of low glass
transition temperature can be prepared by polymerizing a diene
monomer and a copolymerizable monomer separately wherein the diene
monomer alone or a monomer mixture containing a high concentration
15 of the diene monomer is firstly polymerized and the residual monomer is
then polymerizéd in the presence of the produced polymer. It is also
effective to carry out the polymerization in the reverse order to the above.
It is advantageous that the diene ruBber used in the present
invention is prepared by a usual emulsion polymerization, and it is
20 practical that the average particle size thereof is from 500 to 3,000
angstroms. Diene rubbers having an average particle size of less than
500 angstroms are not practical since it is difficult to Stably obtain them
by a usual emulsion polymerization. Diene rubbers having an average
particle size of more than 3,000 angstroms have a large problem in
25  productivity since they require a long time for the polymerization. |

The crosslinking monomers which can be used in the

- preparation of the diene rubber are compounds having at least two - R




7 polynerlzable functional groups in the nolecule, e.g., allyl

nmet hacryl ate, divinyl benzene, diallyl phthalate, and ot her known

crosslinking agents such as divinyl conpounds, allyl nppgqu% Bghs
di (meth)acrylate conpounds. As a chain transfer agent are use ¥

conventional chain 5 transfer agents such as n-dodecyl mercaptan and

t - dodecyl nercaptan. The crosslinking nepnoner and the chain transfer agent
are used as occasion demands. The anmpunt of each of themis preferably
fromO to 3 parts by weight based on 100 parts by weight of the total of

the = conj Uﬁalﬁﬁeﬁtﬁﬂﬁ AR al(@blipaid theemetRally ekl ZzabHen¥tiydrytaxepmer 10

(a2). If the anmount is nore than 3 parts by wei ght, t'he | npact resistance

~of final papdHgl BehsehOVNEAE] pHiBaldNes a0l sitiadikdbwicciossliikihglogents
treated to agglonerate the d| ene rubber particles to enhance the particle

si ze ther gathbysadiving! acdmipexareis, anllpricbigpouadeonnd rlifigetigpolkylaes . 15
The conposition of the acid group-containing copolynmer and the nethod of

treatment tengiaide tAe pattdial eregisfer apenbairepastd cevmrdntiohahichath The
particle size enhanci ng nmet hods using an acid group- containing copolyner

latex @ e knovief beendd-stcdibadadzlolecyRnbradptail 464, t-dBdacBhhentabtand
JP- A- 8- 157502, and these nethods are 20 applicable to the present

i nvent i on. THewenmsslinking hesidinherobrah thatcﬂimnv&arfstfmdyagenncammusgdaasmt hod

~for enhancing the particle size of rubber particles by acid

gr oup- cont aceasignadgabys:  Tieexmaint of exblaof Hysous prieferatiie fromede i

I nvention to use, as an acid group-containing copolyner, a copolyner

obt ai ned b§ pattsmbyi seiglon balsed annd@er partst byeweightooprihei beted efotles % by

‘wei ght of at |east one unsaturated acid selected fromthe group consisting

of acryli ccanjugatedtdianeyhbnoatirdal) vacbthe capolymenehldestioyl mo&rmrdeI'S to

30 % by wei ght of at |east one alkyl acrylate 11 January 2005

' - {a2). If the amount is more than 3 parts by weight the impact
resistance of final products is lowered.

The thus obtained diene rubber latex is treated to
agglomerate the diene rubber particles to enhance the particle size
thereof by adding a latex of an acid group-containing copolymer.

15 The composition of the acid group-containing copolymer and
the method of treatment to enhance the particle size are not particularly
limited: The particle size enhancing methods using an acid group-
containing copolymer latex are known from JP-A-56-166217, JP-A-58-
61102, JP-A-8-59704 and JP-A-8-157502, and these methods are

o 20 applicable to the present invention. However, as a result of an intensive
study concerning a method for enhancing the particle size of rubber
particles by acid group-containing copolymer latex, it is advantageous
for the present invention to use, as an acid group-containing copolymer,
a copolymer obtained by polymerization of a monomer mixture

25 comprising 5 to 25 % by weight of at least one unsaturated acid selected

from the group consisting of acrylic acid, methacrylic acid, itaconic acid

“and crotonic acid, 5 to 30 % by weight of at least one alkyl acrylate



having a C, to C12 al kyl group, 20 to 80 % by weight of at |east one al kyl
nmet hacryl ate having a Cl to Cl2 al kyl group and O to 40 % by wei ght of
ot her nononers having a vinylic unsaturated bond copolyneqjggﬁﬂ#y Mg h the
above nononers (the total of the nonomers being 100 % by 5 weig § In :
particular, acrylic acid, nmetharyalic acid and a m xture thereof are
preferred as the unsaturated acid frog1%hq_viempoint of practical use. The
content of the unsaturated acid is from5 to 25 % by weight. If the ,
content is less than 5 % by weight, the particle size enhancing property
i's poor. | havigg @00 €51C | AP &rhiAR(E 8o ¥00% Mek@iiht 4P at Med8iid AN a0ky1 :
aggregates and viscosity increase of ‘the |atex occur and such a copol yner
i s unsuit abherHryidie l&ﬁr__{\ﬁhg' a 1,aéuct | Slkyl Breuptdid @ €8/ B0CUNbRivheitt of
copolyner latex iS obtained by a usual "enul sion polynerization. The al kyl
‘acryl ates @sRér lrﬁohbﬁlé&*soﬁlé@higrh Gfinylie aabdhfaged-bdRd CenbdlynhdigzLsgol ymer
are al kyl acryl ates having a to Cl2 al kyl group, e.g., nethyl acrylate,
et hyl acrykéte, ther abyve aa6MbRiess Jile kot ofiehy IMmbARomdr8 Peihlg ¢00aY%, bl Kyl
acrylates having a C1 to C. alkyl group are preferable. These may be used
al one os i wedght)xt Uhephbdeatlr, dhglicoatet meihabs/licbkid @acd ya ahetigef rom 5
.to 30 % by weight, preferably 8 to 28 % by weight. 20 If the content is
- less than §hérdnf sed Preferirbd parihiec besataeatedhaoid dgomprbpeviewpaint @f. | f
the content is nore than 30 % by weight, aggregates are forned nuch at the
time of preadctiogl hike. | Thexcondent bé that kirlsatatdiadr ydidtie fave BtedP 2% bys of
nmet hacrylic acid and a |inear or branched al cohol having 1 to 12 carbon
atons. 25wkeighnl el tHe tdomtehkyib lesthdoay|5t%e by eveighlty theepaeticly| sitze,
—ethyl nethacrylate, propyl nethacryalte, butyl nmethacrylate and the |ike.
These may keahsswinglproperty ispadm i thecomendas mdteethvam Corflo lof welght] 1

'_ January 2005 - 9

10 _formation of aggregates and viscosity increase of the latex occur and
such a copolymer is unsuitable for industrial production.
The acid group-containing copolymer latex is obtained by a
usual emulsion polymerization.

The alkyl acrylates used in the production of the acid grOup—
15 containing copolymer are alkyl acrylates having a C, to C,, alkyl group,
€e.g., methyl acrj(late, ethyl acrylate, propyl acrylate and butyl acrylate.
Iﬁ particular, alkyl acrylates having a C, to Cq alkyl group are preferable.
These may be used alone or in admixture thereof. The content of the
alkyl acrylate is from 5 to 30 % by weight, preferably 8 to 28 % by weight.
20 If the content is less than 5 % by weight, the particle size enhancing
- property is low. If the content is more than 30 % by weight, aggfegates

“are formed much at the time of producing the latex. |
As the alkyl methacrylate are used esters of methacrylic écid
and a linear or branched alcohol having 1 to 12 carbon atoms.
25 Examples of the alkyl methacrylate are methyl methacrylate, ethyl
methacrylate, propyl methacryalte, butyl methacrylate and the like.

 These may be used alone or in admixture thereof. The content of the




al kyl et hacryl ate is from20 to 80 % by weight, preferably 25 to 75 % by
wei-ght. If the content is outside the above range, the particle size

enhanci ng property tends to | ower. Exanples of the copol ygeni z bl her
~vinyl nmononer used 5 in the production of the acid groupﬁqégélt al ?%‘35

copolymer are, for instance, an aromatic vinyl nononer such as styrene or
a- nethylstyrene, a vinyl cyanide nononger such as acrylonitrile or
“methacrylonitrile, a crosslinking nonbggr'having at |east two

pol ymeri zabl e functional groups in its nolecule such as allyl 10

~ methacryl a %@%A{%X@%@&M@@k@%}@a@%ﬁ rePé}gbgyhgsltbk?eS ofpgse

may be use one or m xture t he®cdnt ent of these

copol yner i %@éi%gm“ ﬂ?’#;h@o&ﬁﬁ%h% isS o{ it GAOtHE Abved ?é(ngg} @H&’%ﬂ@élﬁééﬁlsy 0

to 35 % by we the content Is nore than 40 % wei ght, t

particle Sieh%a%?ﬁggirﬂgew&s\’td pwawered. 15 A chain transfer agent such
- .as n-dodecyl mercaptan or t- dodecyl nercaptan may be optionally used in an

anount of 0 to 3 % hgMBRHIY oPHSELoPBIFNErFRBRBENEY Hikl SnoHReRePT:@RA" I NY a
| at ex of the acid group-containing ~copolyner by polynérizing the

above- ngnt {@NeKk NPARIEE LG XbHi1tBe bbid Sgrotip-BbATEHIRE ecoBolgaelU Gret NT

- pol ynmerization in such a manner that firstly a nonofer ‘m Xture the anpunt

of which i sn&fa9iBed tth SQrdbrtivei i, mbheh@abkMcAO 49 EB1%ky el ght, of

“"the whol e nononer nixture to be used and which has a | ower content of an

unsat ur at egn@tiylstyene?! & Moyl eeyaditie sHbhogEntducH hasr astydalitrileneier s,
namely a 25 nononer m xture the anount of which is from95 to 10 % by

-wei ght,  preé@iaaiiorifrile) 30 YdusliMiight ,mohontier Whakihgroaendeast xtwoe to
be = used and which has a higher content of an unsaturated acid is 11
January 20@plymér@able functional groups in its molecule such as allyl
10 methacrylate or polyethylene glycol dimethacrylate, and the like. | These
| may be used alone or in admixture thereof. The content of these
copolymerizable vinyl monomers is from O to 40 % by weight, preferably
0 to 35 % by weight. If the content is more than 40 % by weight, the
particle size enhé_ncing property is lowered.
15 A chain transfer agent such as n-dodecylmercaptan or t-
'dodecylmercaptén may be optionally used in an amount of G to 3 % by
Wéight based on the monomer mixture. | |
Upon preparing a latex of thé acid group-containing
copolymer by polymerizing the above-mentioned monomer mixtﬁre, it is
20 preferable to conduct the polymerization in such a manner that firstly a
monomer mixture the amount of which is from 5 to 90 % by weight,
preferably 10 to 70 % by weight, of the whole monomer mixture to be
used and which has a lower content .of an unsaturated acid is
polymerized, and subsequently thé fesiduél 'mono.mers, namely a
25 monomer mixture the amount of which 'is'.from 95 to 10 % by weight, |

preferably 90 to 30 % by weight, of the whole monomer mixture to be

‘used and which has a higher content of an unsaturated acid is




‘polynmerized. It is preferable fromthe viewpoint of the particle size
enhancing property that the ratio a/b of the percentage "a" of the
unsaturated acid in the polymer fornmed in the forner stag%tgnﬂpfz 00
percentage "b" of the unsaturated acid in the polymer for rred in %eﬁs

| atter stage (ratio of the unsaturated acid content in the nonomer m xture
used in the former stage to the unsaturagjed acid content in the nonomer

m xture used in the latter stage) is from0.05 to 0.95, especially 0.15 to
0.85. Further, it is preferable fromthe viewoint of the particle size

enhanci ng pdpRidrizedhatit lifepfeiaiile forh NheURsAVpoiditeds thcaphsticle she

- nononmer m xture used in the latter stage (the nononmer m xture having a

“hi gher contegifartfingnpadpirdy ethaacile #atidal/B efsthd percéBtipdyareobfhihe
especially not less than 15 % by weight. If the a/b ratio 1is outside the

above rang&mnsatvehyed aicie i@BHBt polynagl fopakds in Stheo fofter ditaipagtd htie
preparation of the acid group-containing copolyner |atex and, 15 besi des,

the inpact pircengide 6b” itk nakapnediedt acids imahespblyimeefbtyed mpribeed.
Preferably, the particle size of the acid group-containing copolyner |atex

i's frons70Qatter 2s@e fagist bfnthe hesdtararechardidgeentepdr in cltee shanonferl ess
~than 700 angstrons is poor in particle size enhancing property. If a

rubber is tmbdted wedhin ttee fatesr Sageny the2Onpatniiated sdidecmitenpin thiean
‘2,000 angstronms, the content of the rubber of unenhanced particle size in
t he treat ednonbhesr mmxtaessessed hivs theelatteor siibigey ishéramalld.0§. t6-00.95,
enhanci ng the particle size of the diene rubber to an average particle
size of 3, ¥8PetMIROONID tary85r ofmrblgereians meferabladian @te giovupeindnfai ni ng
copol ynmer |l atex, the acid group-containing copolyner latex is used in an .
amount of @hé particie pizet enlmn cinigghtopetty thastls) corterttosf e tnsbyuvadiedht of
the diene rubber. If the anbunt is less than 0.1 11 January 2005 - 1 1
10 acid in the monomer mixture used in the latter stage (the monomer
-mixture having a higher content of unsaturated écid) is not less than
10 % by weight, especially not less than 15 % by weight. If the a/b ratio
is outside the above range, a very large amount of aggregates is formed
during the preparation of the acid group-containing copolymer latex and,
15 besides, the impact strength of the final products is not sufficiently
improved. Preferably, the particle size of the acid group-containing
copolymer latex is from 700 to 2,000 angstroms. The latex having a
particle size of less than 700 angstroms is poor in particle size
enhancing property. If a rubber is treated with the latex having a
20 particle size of more than 2,000 angstroms, the content of the rubber of
unenhanced particle size in the treated rubber increases, thus
- deteriorating the quality.
| For enhancing the particle size of the diene rubber to an
average particle size of 3,500 to 20,000 angstrom_s b_y means of the acid
25 - group-containing copolymer latex, the acid grqilp_-containing copolymer

latex is used in an amount of 0.1 to 15 parts by weight (dry basis) per

100 parts by weight of _thé___clicne rubber Iftheamount is less than 0.1




part by weight, the anmount of the rubber particles of unenhanced particle
Si ze becones | arge and the particle size cannot be enhanced to the desired
average particle size. If the amount is nore than 15 part§1J£WE%Fggﬂi, it
~is difficult to control the average particle size and, also, R physi cal
properties of final products are |owered. Fromthe viewoints that the
anount of di ene rubber of unenhanced particle size is small and the
average particle size of the particle Size enhanced rubber is relatively
uniformand stable, it is preferable to use the acid group-containing

copol yner bhatexy RvdBhemMpHat affoth® of Ot Rebberbpar@biedt of dieRshsed 10
Al so, for obtaining a sufficient inpact strength-inparting property, it is

- pref er abl ephetieRNGIAE DBtV RIrg8 k@ the PRl 8iRf cdMfof BRRAIhAdddd ghes to
3,500to 20,000 angstrons, especially 3,500 to 9,000 angstrons. Then, the

- obj ective fhbkRsieaNAwraEspaatriid seAR0IIYHRE {rAbuing is Fh8P@RBENDYS Yureg t he
t hus obtai ned di ene rubber "having an enhanced 15 particle size. The graft

copol yner by wéighit g ds iR 86 ebnpiIWiR Avirage PartioldfizpUnid, AgoMeh@ht of
~a vinyl nmononmer in the presence of 85 to 40 parts by wei ght of t he

particl® sph sﬁj’aﬂlgﬂ@gér@é@ﬁﬁﬁml?ﬁbdw& lagt d6weh@l. NBré BvevRHdiatsi cl e
size of 3,500 to 20,000 angstrons (the total of the rubber particles and

the vinyl tiaoies abeiuig ditlepartibbey ofeirghihand@ particle six Rydmatnaunds
can be used as the vinyl nonomer for grafting. Exanples of the vinyl

mononer ar the hoerdgesparinde séte 6l the paridlbaize/ eahansed rubberds bylatively
nmet hacryl ate, especially an alkyl nethacrylate having a C1 to Cl12 al kyl

group, an anifprmacnyd stebisydh iasprdietable agr yisat the agjtgiralipycantaihicyd
-acrylate having a Cl to Cl12 al kyl group, 25 a vinyl cyanide conpound such
as acryl oncopolyenar latek Hacawl ammotritl ef Oah toab qraatis by weightddoymbasss)jch as
styrene, a-nethylstyrene, p- nethylstyrene or chlorostyrene, and the |iKke.
These Iy Bésajded obitaimengh Saffident 20@amct siréhgth-imparting property, it is
| preferablé to enhance the average particle size of the rubber particles to
3,500 to 20,000 angstroms, especially 3,500 to 9,000 angétroms.
Then, the objective rubber-containing graft copolymer (A} is
prepared by using the thus obtained diene rubber having an enhanced
15 . particle size. The graft copolymer is obtained by emulsion-polymerizing
15 to 60 parts bjr weight of a vinyl monomer in the presence of 85 to 40
parts by weight of the particle size eﬁhancedrdiene rubber particles
having an average particle size of 3,500 to 20,000 angstroms (the total of
the rubber particleé and the vinyl monomer being 100 parts by weight).
20 Various vinyl cdmpounds can be used as the vinyl monomer
for grafting. Examples of the vinyl monomer are, for instance, an atkyl
methacrylate such as methyl methacrylate, especially an alkyl
. methacrylate having a C, to C,, alkyl group, an alkyl acrylate such as
butyl acrylate, especially an alkyl acrylate having a C, to C,, alkyl group,
25 - a vinyl cyanide compound such as .acrylonitrile or methacrylonitrile, an
aromatic | vinyl monomer such as styrene, a-methylstyrene, p- -

ﬁ;_ethyl_styrene_ or chlorostyrene, and the like. These may be used alone




or irn adm xture thereof. Wen a transparency is required for nol dings
prepared from the resin conposition of the present invention, it is
preferable that the difference in refractive index betweeq ihhe,Pbs@ ned
graft copolyner-and 5 an aromatic vinyl resin to be incorporated therewith
I's not nore than 0.003, especially not nore than 0.0004. If the difference
is nore than 0.003, the obtained noldings are substantially opaque. The
refractive index as herein referred to T's of course found val ues, but it
is convenient to estinmate the refractive index, as a nmeasure for

det er m ni ngrtifend@itireuh@ieeon, by calculation fromrefractive index val ues
disclosed in literatures such as Pol yner Handbook. The thernopl astic resins
used in the present WR¥EH tidfhspateiBY ¥s F8guAtaTBt roMinks prephfed B)n are
pol ymers obtai ned by polynerization of a nonomer conponent conprising 40

to 100 % byhdFewhi ebinmisiGiBnosOIR peeddtyineRRRIFENit 8 brefer@dbie biaveheht of
a nethacrylic ester and 0 to 20 % by wei ght of other vinyl nononers

copol yner i gafiérernidetin téfear(ildndedheteanttheroblintd griffiedopolyhisingnar ency
i's not sought, it is not necessary to particularly pay attention to the

conposi i oanohrdéiatier GiBl iresin nyl b estdrpdrav®y eherdwithhie 26t hedreathane
I ndex of the aromatic vinyl resin becones too high, the anobunt of the _
di ene nonomePOB Netpecighigfiotcaratiamn 010004he Heatreediffidenbe s ithord shahgsi r ed
to match the refractive index of the graft copolynmer with that of the
aromati c vion03; tise bpbtained aloldings ans gabsbaytialy dgaduecorfiise relirhttical t to
I npart an inpact resistance. Therefore, as the aromatic 25 vinyl resin is
preferred indepakyhareirntef#drddto 8Bloledyrsscfoghid ohlvas, dnniais convervient
nononer, 60 to 20 % by weight of a nethacrylic ester and 0 to 20 % by
wei ght of b hestimiabg | theo mefreicsiveopodigae aszabireeasurk  fdremletddmikamgaklye 2005 -
13 '

10 . formulation, by calculation from refractive index values disclosed in

literatures such as Polymer Handbook.

The thermoplastic resins used in the present invention,
namely the aromatic vinyl resins (B), are polymers obtained by
polymerization of a monomer component comprising 40 to 100 % by

15  weight of an aromatic vinyl monomer, 60 to 0 % by weight of a
methacrylic ester and 0 to 20 % by weight of other vinyl monomers
copolymerizable with them (100 % by weight in total). When a
transparency is not sought, it is not necessary to particularly pay
attention to the composition of the aromatic vinyl resin. However, if the

20 refractive index of the aromatic vinyl resin becomes too high, the amount
of the diene monomer in the graft copolymer must be decreased when it
is desired to match the refractive index of the graft copolymer with that
of the aromatic vinyl resin to obtain a transparency, so it becomes
difficult to impart an impact resistance. Therefore, as the aromatic

- 25 . vinyl resin is preferred a copolymer of 40 to. 80 % by weight of an

-aromatic vinyl monomer, 60 to 20 % by weight of a methacrylic ester and

T 0 to 20 % by .Weight'_of other vinyl monomers éopolymeri_zable with them.




If the content of the aromatic vinyl nononer is |less than 40 % by wei ght,
the properties of the aromatic vinyl resin are inpaired to particularly

| ower the rigidity and it is economcally disadvantageous11;y@kﬁfboﬁyanples
“of the aromatic vinyl nononer used as a 5 mmin conponent of the .
t hermopl astic aromatic vinyl resin are styrene, vinyl toluene,
a-net hyl styrene and the like. These naisbe used alone or in adm xture

t hereof. Exanples of the nethacrylic ester are al kyl nethacrylates such as
~nethyl nmethacrylate, ethyl nethacrylate, propyl nethacrylate and butyl

met hacr yl affgn e Aldtbn B BRE B¥dRbER: ‘hﬁyl Rtbrforfer 1018 tiAnfd &b tgRLiA! ©
practical. These may be used alone orf 1n adm xture thereof. a es of
the ot her ﬁﬁé‘?ro | oF tHEORRIMERIC A Felird Brk NenSipEAGC oIl g ONer
and the nethacrylic ester are acrylic esters, especially arkyl acrylates

such as mefydr A Mibdiey anft 14k Rehvhacally Rli8RIvaRtdgtbalse and butyl
acrylate. Vinyl cyanide 15 conpounds such”as acrylonitrile and

methacrylonitrile cpppria?@xienpRadof Afe biSnfithe vipAPRloHmRhEE al¥ed ¥5nY !
nmononers. The other ~copol ymeri zabl e nononers nmay be used alone or in

adm xt @ e ﬁﬁﬁﬁ&ﬁfmp&h@nt Watle RThidplaktie AoRtdGc Winyl réfal ArecofRrenet i on of
‘the present invention is obtained by melt-mxing 5 to 40 % by weight of
the 20 grahlyl ¢ORMNETRE-rhéthydefirahbidil dhé WKeer Tieadethady Banided alehee
enhanced by neans of the acid group-containing copolyner and 95 to 60 % by
wei ght of  éhen adxiktfrevilibteof.eSERafiples Af thRaindthaRrylis édkenagetdlkgs such
as various stabilizers, lubricant, pignent, filler and the |ike can be

used in suglethaoulbted Sathtdenathghtieabaceflatdecdiydmeiltastyate, asbypl ar e

- not inpaired. Ml ded articles can be prepared fromthe thus obtained

m xture bymexhacsilate ahd] batylanetimatiyhgeor Alkygl hridthaciflatevhpoing 0od, of the
present invention is nore specifically 11 January 2005 - 1 4 :
' 10 to C, alkyl group are practical. These may be used alone or in
admixture thereof. Examples of the other vinyl monomers
. copolymerizable with the aromatic vinyl monomer and the methacrylic
-ester are acrylic esters, especially alkyl acrylates such as methyl acrylate,
ethyl écrylate, propyl acrylate and butyl acrylate. Vinyl cyanide
15 éompounds such as acrylonitrile and methacrylonitrile can also be used
| aé the othér copolymerizable vinyl monomers. The other
copolymerizable monomers may be used alone of in admixture thereof.
The impact resistant aromatic vinyl resin cdmposition of the
. present invenﬁon is obtained by melt-mixing 5 to 40 % by weight of the
) 20 graft copolymer (A} containing a rubber having a particle size enhanced
by means of fhe acid group-containing copolymer and 95 to 60 ‘% by
_.'IWe_i.ght _o_f the aromatic vinyl resin (B). At that time, u_sual additives
B -_‘sulch as various stabilizers, lubricant, pigment, filler and the like can be
. used in such amounts that the advantages of the aromatic vinyl resin
25 are ."not ‘impaired. Molded articles can be prepared from the thus

- ~obtained mixture by extrusion, injection molding or the like.

. ".The composition of the presént invention is more specifically



descri bed and expl ai ned by neans of the follow ng exanples in which all
parts and % are by weight unless otherwi se noted. It is to be wunderstood
that the present invention is not Iimted to these exanpl ‘??uarl%r%ﬁﬁ‘os
exanpl es, neasurenent of the average particle size was carrie ut using -
Mcrotrack Particle Size Analyzer Mdel 9230 UPA nmade by N kki so Kabushi Ki
Kai sha. EXAMPLE 1 (1) Preparation of hutadi ene-styrene rubber 10 A 100
- liter pressure polynerization reactor Vels tharged with 200 parts of water
- and 0.2 part of potassium persulfate. After purging the reactor with
. nitrogen g : r -H?‘I I r [ gi 99 i sopp, 60
"parts of bétégclggg aglﬁ:géﬁ@gg%r s%@%‘ﬁ?r@r@g fég?‘g(fi%%gg ogFagq&%{;&%ﬁ wth
stirring. elmsr & or §E!e ‘to 0 jpitiate
~the pol yrreiglggtasti on, ‘Zéng’{rlghg)gf ﬁ%ﬁgrpgla |Sor?t%s Car \r{?&etgabut Itfg:st &g hgur S.
The pol ymefizRt-k ﬁ?‘,&v j Y : [ Lze of
t he obt ai ne %ﬁr ugg)éir at%é%eg%gnggﬁﬁpﬁ%&@%yﬁﬁg(g(r%%tglé%tﬁko al%lg'd

group- contai ni ng COB‘P'%@éx&ﬁ?ﬁé‘sﬁﬁle@%@ehﬁr&éﬁ%é’ Wdragk! PRriQRCLigL Was

charged with 200 parts of wat part sodi um

di oct r ¥ sUlQsUasdipbae uéggMisﬁﬁ;\‘ééi{ %rtiEf@S%%”ﬁ%%%%@%eﬂ%b Ry

nitrogen gas streamwth rring, 0.3 part e sodium

sul f oxyl at g5k BYARIKRRES Kb sBikPRaisH4 fate and 0.01 part of disodium
et hyl enedi am netetraacetate were added to the reactor. Several m nutes

.. later, a mxture of 2 parts of butyl nethacrylate, 23 parts of butyl

acrylate, 2 parts of nethacrylic acid, 0.125 part of t-dodecyl nercaptan
and 0.025 part of cunene 11 Januar @O0 3 5 hydroperoxi de was
continuously added dropwi se to the reactor at a rate

(1) Preparation of butadiene-styrene rubber
10 , A 100 liter pressure polymerization reactor was charged with
200 parts of water and 0.2 part of potassium persulfate. After purging
the reactor with nifrogen gas, 1 part of sodium oleate, 2 psirts of
rosined sodium soap, 60 parts of butadiene and 40 parts of styrene
were added to the reactor with stirring. ‘The temperature of the
15 reactor was elevated to 60°C to initiate the polymerization, and the
polymerization was carried out for 12 hours. The polymerization
conversion was 96 %, and the average particle size of the obtained
rubber latex was 860 angstroms.
(2) Preparation of acid group-containing copolymer latex
20 . An 8 liter polymerization reactor was charged with 200 parts
| of water and O.S part of sodium dioctrylsulfosuccinate. After elevating
the temperature to 70°C in a nitrogen gas stream with stirring, 0.3 part |
- of for_rﬁaldé_hyde sodium sulfoxylate, 0.0025 part of ferrous sulfate and
| 0.01 part of disodium ethylenediaminetetraacetate were added to the
2'5_ - :feéctor. Several minutes later, a mixture of 2 parts of butyl
'-mefha(irylat'e, 23 parts of butyl acrylate, 2 parts of methacrylic acid,

;‘J‘_Q._'125, part of t-dodecylmercaptan and 0.025 part of cumene




of 20 parts/hour by a constant flow punp. After the conpletion of the
addition, a mxture of 58 parts of butyl nethacrylate, 2 parts of butyl

acrylate,. 13 parts of methacrylic acid, 0.3 part of t-dod r nb5
and 0.08 part of cunene hydroperoxide was further added d?géé\/ﬁaﬁ?@aé‘t he

reactor at a rate of 20 parts/hour. The polynerization was termnated 1.5
hours after the conpletion of the additjen. The polynerization conversion
was 99.7 % The obtained | atex had an ‘average particle size of 1,050

angstroms, a solid concentration of 33 % 10 andapHof2.8. (3) Preparation

of particl qlﬁi%uge?@ﬁa@qﬁgs ICeBRRIUAIG dddRT dRIDUTRS I ALd PEaERRGIY roRS

charged with 1 parts (dry basis) of the but'adi ene-styrene rubber |atex

 prepared i mf(do pabes /HduBY eScohsti@itGlow finbhe AfediPaiatuffvasnsdeyRt ed to

60C with stirring in 15 a nitrogen gas stream To the reactor were added

0.1 part ofaddidionna Rustt@rd de 5 padtdaf butfHivetdrsilatef ot Barcblbutyl
group-cont ai ni ng copolyner |atex prepared in (2), and the m xture was

stirred forackyhas] 13t parebyf ageihmeyatidigd] 063 PHrRdEAoleyBRer¢afBer
. particles to enhance the particle size thereof. To the reactor were added

200 pars aindvoles (ﬁ’d of Cuinénpaiyd@pesotidenwee doayhoe naaedsatdpwizeeo The
(0]

- m xture was stirre r 30 mnutes and the particle size enhancing
operation wag reicioraheda fategiofe2d® prirts heusi zellenhpoleterighbbien kaw ng an
average particle size of 6,600 angstrons. (4) G aft copol ynerization onto
particl e siteemémdiaiic ek Sr Hhars 2HteAn tBiel icostipletioymasfi zhel erldidast or Ths
charged with 70 parts (dry basis) of the latex of particle size enhanced
but adi ene- gtolyereizatiobe conbtesivadwas O%).7 %.t eThel ebedined ldwext Badeaat ure

to 60C in a 11 January 2005 - 1 6 nitrogen gas streamwth stirring, 0.18
part of foraveraghydetisledsizenof 1,050 angstroms, a solid concentration of 33 %

10 and a pH of 2.8. |
| (3} Preparation of particle size enhanced rubber
An 8 liter polymerization reactor was charged with 100 parts
(dry basis) of the butadiene-styrene rubber latex prepared in {1) and 20
parts of water, and the temperature was elevated to 60°C with stirring in
15 a nitrogen gas stream. To the reactor were added 0.1 part of sodium
‘hydroxide and 3 parts (dry baéis) of the acid group-containing copolymer
latex prepared in (2), and the mixture was stirred for 1 hour, thereby
agglomerating the butadiene-styrene rubber particles to enhance the
- particle size thereof. To the reactor were added 200 parts of water and
20 0.4 part of sodium dodecylbenzenesulfonate. The mixture was stirred
for 30 minutes and the particle size enhancing operation was terminated
to give a particle size enhanced rubber having an average particle size of
- 6,600 angstroms.
(4) Graft copolymerization onto particle size enhanced rubber
25 An 8 liter polymerization reactor was charged with 70 parts

(dry basis) of the latex of particle size enhanced butadiene~étyrene

g '.--rubbe‘r obtained in (3). After elevating the temperature to 60°C in a




”sulfoxyl ate, 0.001 part of ferrous sulfate and 0.004 part of disodium
et hyl enedi am netetraacetate were added to the reactor, and subsequently 30

- parts of a nmonomer m xture of 12 parts of methyl 5 methacyyl }"‘ﬂﬂ) 18"
parts of styrene, to which 0.2 part of t-butyl hydroperoj>i<‘|}/‘c]i%‘u(?3 s added, -

was continuously added dropwi se to the reactor at a rate of 10 parts/ hour
by a constant flow punp. During the addition of the nononer mxture, 0.2
part of sodi um dodecyl benzenesul fonate was added to the reactor 4 tines
every one 10 hour for the purpose of keeping the stability of the |atex.

After the nitesgdretda@nsaleanewtBidititAng010. 1 BepaRNeEbrMaldehfde tdMRIihAACt | ON
‘mxture was further stirred for 1 hour to conplete the polynerization. The

pol yner i zaghidoxEam,c00®N pras SOfckrhs Kafaet ahded.004 parhast afsodaust age
- particle size of 7,600 angstrons. After adding. 0.5 part of 15

di I auryl - 3ethyléhédidnpiiepe gaatetdtbl TRerandaddedpatd othe, 6rélictbrbutatd 4-
nmet hyl phenol (BHT) to the latex, 5 parts of calciumchloride was added to

- the | atex subseqienily 30 epaxtedof adngrradrhet apikiyirer of T Ipewes dfy nialy]
treatment at 90C. The graft copol yner were dehydrated and dried to give a

dry powdermethacrydhtacirid/ el 8 npledts 0bf tstpragienf to cobilty kR past of0t-buigb. (5)
Preparation of aromatic vinyl copolyner An aromatic.vinyl copolyner
conpri si nghpdyomrexate wad hyddedye tzac cphairaioesly padiadedrdywises genthen
pol ynerization in the followng manner. 25 A 100 liter polynerization
react or wareachar ged rait¢ lof 200ppetsy housfbywatenstdntOfowaptirgd. sOdirimg the
dodecyl benzenesul fonate and 1 part of cal ci um phosphate.. After thoroughly
expel | i ng addigam tof 1thedannmmor@®H5 miktdre,t erffplr atpad wad elsadatiad t o
- 85C, and then 55 parts of styrene, 45 -
dodecylbenzenesulfonate was added to the reactor 4 times every one
10 hour for the purpose of keeping the stability of the latex. After the
completion of the addition of the monomer mixture, the reaction mixture
. was further stirred for 1 hour to complete the polymerization. The
polymerization conversion was 99.7 %. The obtained latex had an
average particle size of 7,600 angstroms. After adding 0.5 part of
15  dilauryl-3,3’-thiodipropionate (DLTP) and 0.5 part of 2,6-di-t-butyl-4-
methylphenol (BHT) to the latex, 5 parts of calcium chloride was added
to the latex to salt out the produced graft copolymer, followed by heat
treatment at 90°C. The graft copolymer were dehydrated and dried to
give a dry powder. The refractive index of the graft copolymer was
-20  1.546.
B (3) Preparation of aromatic vinyl copolymer
An aromatic vinyl copolymer comprising styrene and methyl
- methacrylate was prepared by suspension polymerization in the
following manner. 7
25 A 100 liter polymerization reactor was charged with 200 parts

of water, 0.02 part of sodium dodecylbenzenesulfonate and 1 part of

"_Calcium phosphate. ~  After thoroughly expelling oxygen, thg




parts of nmethyl nmethacrylate and 0.8 part of benzoyl peroxide were added
all at once. The reaction was carried out for 5 hours with stirring. The
~ obtai ned pol ymer was dehydrated and dried to give a 5 po"‘ﬁ’?ﬁarﬂarﬂﬁo omatic
vinyl resin. It had a refractive index of 1.546. (6) Preparation of i npact
resistant aromatic vinyl resin conposition and evaluation of the physical
properties thereof There were m xed 75,% of the aromatic vinyl copolyner
prepared in (5), 25 %of the graft copdlynmer prepared in (4) and 0.1 % 10
of -a hindered phenol stabilizer, and the m xture was nelt-kneaded using an

extruder Mostalperd¢df: Fhgraisrdiyvd TababacKidird tkabushi fartskef sbardr, 048e

pellets of an inpact resistant polystyrene resin conposition. The pellets

were then pakeedf ety fictkicoldrel Sham. STpeltt e bodebylFONSRER rde by
M t subi shi “Heavy Industries, Ltd. 15 to give plates having a size of 150 mm

©x 100 mm xaddet AHr at RRASUT ETRBt re2ictidianeaereneyednsiit €6¢ Diteness kdth
nmeasurenment of |zod inpact strength. The |zod inpact strength was neasured

accordi ng stirAGEV TheSbtaided heolpazer wass dehgdradedcand drigd tto dive K 6714
to 20 evaluate the inpact resistance and the transparency. The heat
di st or t3 onpberiear oft am ewrohiAdic wasyheasing edt deobadiafgadtivd Sd&x 6ZA7B46.1 oad
18.6 kg. The results are shown in Table 1. 25 EXAMPLE 2 The procedure of
Exanpl e 1 (@sPrapeaitéch efcieppathatsistant kaopnatiar vitiydresin tdreanposition
but adi ene-styrene rubber, 60 parts of 11 January 2005 - 1 8 butadi ene was
firstly pol yneendzachlaatiofOopht plofsishlypeopemdss ttheneofpol yneri zed in the
‘presence of the obtained polyner. The average ,
' There were mixed 75 % of the aromatic vinyl copolymer
prepared in (5), 25 % of the graft copolymer prepared in (4) and 0.1 %
10 of a hindered phenol stabilizer, and the mixture was melt-kneaded
using an extruder Model HW-40-28 made by Tabata Kikai Kabushiki
Kaisha to give pellets of an impact resistant polystyrene resin
composition. The pellets were then molded by an injection molding
machine Model 160MSP10 made by Mitsubishi Heavy Industries, Ltd.
15 to give plates having a size of 150 mm x 100 mm x 3 mm for
measurement of transparency and test pieces for measurement of
Izod impact strength.
The Izod impact strength was measured according to ASTM
D-256 and the haze was measured according to JIS K 6714 to
.20 evaluate the impact resistance and the transparency. The heat
distortion terriperature (HDT) was measured according to JIS K 7207A,
load 18.6 kg.

The results are shown in Table 1.

25 EXAMPLE 2
The procedure of Example 1 was repeated except that in

the preparation of the butadiene-styrene rubber, 60 parts : of oot




particle size of the obtained particle size enhanced rubber was 6, 100
angstrons. The results are shown in Table 1. 5 EXAMPLE 3 The procedure of
Example 1 was repeated except that the preparation of th§y januarv2
but adi ene-styrene rubber was carried out by firstly polyner|2|ﬂé 8% parts
of butadi ene and then pol ynerizing 40 parts of 10 styrene in the presence
of the obtained polyner, and the acid ggg - cont ai ni ng copol ynmer was used
in an anount of 1.8 parts (dry basis) ed on 100 parts of the thus
obt ai ned but adi ene-styrene rubber The average particle size of the

obt ai ned p I [ I'ts

are shown ' ﬁ]ﬁﬂ%gﬁégéﬁgﬁgm IVE \AI\/%EIEQEJ ﬁ ﬁgﬁtgﬁgsenc% lthgﬁparts
of the but t I ts of
et hyl Eﬂ“‘f@%ﬁ%?ﬁ%{%@985%%29%@3??3#;‘3&%%%%@‘ LN R

give a gr afﬁar‘%ﬂﬂ’@'si’i@bf e Ritaie @ A1 zO A & P HEBbeE wad 80100

angstroms W thout aggl onerating the rubber particles to enhance the

particle. 5'aé‘%stﬂi’onf@anﬁl@freéﬁﬁsaéﬁéjsﬁbﬁﬁplﬁ%ﬁlbnl ng copol yner |atex.
Thereafter, an aromatic vinyl resin conposition was prepared and eval uated

in the gane manner as in Exanple 1. The results are shown in Table 1. 25
COVPARATI VE EXAMPLE 2 After adding 2.5 parts of sodiumsulfate to 70 parts
- (dry 11 January 2005 1 9 basis) ofgxheibufagi ene-styrene rubber | atex
. obtained in (1) of Exanple 1, 12 parts of nethyl nethacrylate and 18 parts
~of styrene - The procedure of Example 1 was repeated except that the
preparation of the butadiene-styrene rubber was carried out by firstly
?olymerizing 60 parts of butadiene and then polymerizing 40 f)arts of
10 styrene in the presence of the obtained polymer, and the acid group-
containing copolymef was used in an amount of 1.8 parts (dry basis)
based on 100 parts of the thus obtained butadiene-styrene rubber.
| The average particle size of the obtained particle size enhanced
rubber was 9,100 angstroms. The results are shown in Table 1.
15
COMPARATIVE EXAMPLE 1
In the pfesence of 70 parts of the butadiene-styrene rubber
| _obtained in (1} of Example 1, 12 parts of methyl methacrylate and 18
parts of styrene were emulsion-polymerized to give a graft copolymer
20 having an average particle size of 1,100 angstroms without
agglomerating the rubber particles to enhance the particle size by
means of the acid group-containing copolymer latex. Thereafter, an
_ aromatic vinyl resin composition was prepared and evaluated in the
- same manner as in Example 1. The results are shown in Table 1.
25
COMPARATIVE EXAMPLE 2

After adding 2.5 parts of sodium sulfate to 70 parts-'{d.ry-.'-".':."i'~-'_r_j:f..-“.‘-':1-




were polynerized in the latex to give a graft copolynmer having an average
particle size of 1,800 angstroms. Thereafter, an aromatic 5 vinyl resin
conposition was prepared and eval uated in the same manneh?%nda Ie 1.
The results are shown in Table 1. COWPARATI VE EXAMPLE 3 In gf'esence of -
70 parts of the butadi ene-styrene rubber 10 prepared in Exanple 2, 12
parts of nmethyl nethacrylate and 18 parts of styrene were

enul si on-polynerized to give a graft ‘colp%I yner having an average particle
size of 1,100 angstrons w thout conducting the particle size enhancenent

by means of,asix g gig- Bt h %t ?Qﬁg' YiBbet 2jfex UifbeALECIn Py GomatiC

Vi nyI resin conposition 15 was pre are eva e sa n'anner as
Nt oranc AgegnBle 1 EH R AR RAHD, ﬁ&?@bﬁ&%ﬁp (IR SR e
et hacryi 2t Sl HASEEES B B rene uer ot o SRp e AR e
Ther caf tor Sk By i 09, FaePr 1GBR0 Bﬁ%%%%@?ih%%&#f%ﬁ%éﬁ%%% uat ed

in the §angiNPNRELiIATdMApPaSitsR Rag gaﬁedi eéx'fhtévéﬁfatéﬂom e Talhe 1. 11
~January 2005 - 20 COVPABA TI VE EXAMPLE 5 An aromatic vinyl resin

conposi ti ofnXAfeP PR Eﬂzeﬁ‘ﬁﬁle qval'pg% edsiiltstdie SRORRINRMLIAS i n Exanple 1
except that the aromatic vinyl copolynmer was used al one Wt hout adding any

graft 5 copolyner thereto. The results are shown in Table 1. Table 1

COMPARATIVE EXAMPLE 3

in the presence of 70 parts of the butadiene-styrene rubber

10 prepared in Example 2, 12 parts of methyl methacrylate and 18 parts
of styrene were emulsion-polymerized to give a graft copolymer having

an average particle size of 1,100 angstroms without conducting the
particle size- enhancement by means of acid group-containing
copolymer latex. Thereafter, an aromaﬁc vinyl resin composition

15 was prepared and evaluated in the same manner as in Example 1.

The results are shown in Table 1.

COMPARATIVE EXAMPLE 4
After adding 2.5 parts of sodium sulfate to 70 parts {dry
20 basis) of the butadiene-styrene rubber latex obtained in Example 2,
12 parts of methyl methacryléte and 18 parts of styrene were
polymerized in the latex to give a graft coponmér having an average
particle size of 1,900 angstroms. Thereafter, an aroma_tié vinyl resin
composition was prepared and evaluated in the same manner as in

25 Example 1.. The results are shown in Table 1.




-lzod inpactlzod i npact Heat strength at 23Cstrength at OCHo distortion e
(kg-cmcm) (kg-cmicm))tenp. C Ex. 1106. 14. 795 Ex. 2149.24.194 Ex.
31711.54.996 Com Ex. 121.52.596 Com 62.33.595 Ex. 2 Co ?g’aﬁ@%‘%%ﬁx' 3
Com 72.13.695 Ex. 4 Com Ex. 51.81.21.998 EXAMPLE 4 10m2 aration of
but adi ene-styrene rubber A 100 liter pressure polynerization reactor was
charged with 200 parts of water and 0.3 part of potassiumpersulfate. After
purging the reactor with nitrogen gas, 1 part of sodiumoleate, 2 parts of
rosi ned sodi um soap, 71.5 parts of butadi ene and 28.5 parts of 15 styrene
- were added to the reactor w COMPARATIVE E)Qt\M@mlsature of the reactor
was eI evated to 60C to initiate the pol erEI’I zation, and
' An aromat1c vmyl resin composition was prepared and

evaluated in the same manner as in Example 1 except that the
aromatic vinyl copolymer was used alone without adding any graft

5 copolymer thereto. The results are shown in Table 1.

Table 1
Izod impact 1zod impact H Heat
strength at 23°C | strength at 0°C (f;?;e distortion
| (kg-cm/cm?) (kg-cm/cm?) ° temp. (°C)
Ex. 1 10 6.1 4.7 95
Ex. 2 14 92 4.1 94
Ex. 3 17 11.5 4.9 96
Com. _ '

{Ex. 1 2 1.5 2.5 926
Com. -
Ex. 0 6 2.3 3.5 95
Com.

Ex. 3 | 2 1.5 2.3 96

Com.

Ex. 4 7 | 2.1 | 3.6 95

Com. ' ,

Ex. 5 1.8 1.2 1.9 98
EXAMPLE 4

10 (1) Preparation of butadiene-styrene rubber
A 100 11ter pressure polymerlzatlon reactor was charged Wlth b
200 parts of water and 0.2 part of potassmm persulfate After purgmg -
the reactor with nitrogen gas, 1 part of sodlum oleate 2 parts of
rosmed sodium soap, 71.5 parts of butadlene and 28 S parts of

15  styrene were added to the reactor w1th stlrrlng The temperature of o

the reactor was elevated to 60°C to initiate the poiymerl_zatlon,_and . | )




11 January 2005 - 2 1 the polynerization was carried out for 12 hours. The
pol ynmeri zation conversion was 97 % and the average particle size of the
obt ai ned rubber |atex was 890 angstrons. (2) Prepar ation1pfjarQ%rr\;M'2 £ size
enhanced rubber 5 An 8 |iter polynerization reactor was charge th 100 -
parts (dry basis) of the butadiene-styrene rubber |atex prepared in (1)
and 20 parts of water, and the terrpe_raztghjre_ was el evated to 60C with
stirring in a nitrogen gas stream To e reactor were added 0.1 part of
sodi um hydroxide and 3 parts (dry basis) of an acid group-containing

- copol yrmer k& d pbBmperiontioedwial ¢41eis&RBRtIBRNEY hdtirsD EXTBbRheridgdtiohhe
but adi ene-styrene rubber particles were aggl onerated to enhance the

particle sigmdisirPiwdd IS5 Rl TRENgFeragel PafidiePbelof @hel ¥Btdined
particle size enhanced but adi ene-styrene rubber having an average particle

size of 6, YfbEHdstéoMms 880 (ENesGF@hk. copol yneri zation onto particle size
enhanced but adi ene-styrene rubgber An 8 liter polynerization reactor was

charged wi t{R) PReparditon ofipartiakd size @ntdivcddeieisbef particle size enhanced
but adi ene-styrene rubber obtained in (2). After elevating the tenperature

to 60C Bn a 20 nitroue® Hag Sélyammixitidn séadtor vgas Ghabegqhmtitlofl ODoparisdehyde
.sodium sul foxylate, 0.001 part of ferrous sulfate and 0.004 part of
di sodi um . (dthHasis)difathienbtitddiene adtatenevetibbar teedxt prepaeed dacfll andRef t
pol yneri zation was then carried out in the same manner as in Exanple 1 by
usi-ng 30 pgdrss of vaatepnane theitetperatirelwad epewvdteddab 66°Chwhitl?Stinmhdar yl at e
and 15.3 parts of styrene. The obtained graft copol yner had an average
- particle sizaiobgéndfds ahgaimonFoahd wavédr actrevadded €k 1 opardt. &BZodium
hydroxide and 3 parts (dry basis) of an acid group-containing copolymer
10 latex prepared in the same manner as in Example 1, and the
butadiene-styrene rubber particles were agglomerated to enhance the
particle size thereof in the same manner as in Example 1 to give a
particle size enhanced butadiene-styrene rubber having an average
particle size of 6,900 angstroms.
15 (3) Graft copolymerization onto particle size enhanced butadiene-styrene
rubber |
| An 8 liter polymerization reactor was charged with 70 parts
(dry basis) of the latex of particle size enhanced butadiene-styrene
rubber obtained in (2). After elevating the temperature to 60°C in a
20 nitrogen gas stream with stirring, 0.18 part of formaldehyde sodiﬁm
| sulfoxylate, 0.001 part of ferrous sulfate and 0.004 part of disodium
ethylenediaminetetraacetate were added to the r¢acfor. © " Graft -
polymerization waé then carried out in the same manner é_ts in Exeimﬁie_
1 by using 30 parts o.f' a ﬁonomer 'mixtui.‘e of 14.7 parts '01_‘ methyl |
| 25 _'methacrylate and 15.3 parts of styrene. The o_bf.aincd 'grat.“t Cop.olym_er
| had an average barticle size of 7,800 angstr’oms_an\d a.refl_‘activ.e index of

1.537.




~resin conpealdiuan Velsoglemer ed amfiepvainoabeghly tdipediig oxygen, the

11 January 2005 22 (4) Preparation of aromatic vinyl copolynmer An aromatic
vi nyl copol ynmer conprising styrene, nethyl nethacrylate and acrylonitrile
was prepared by suspension polymerization in the follow g jgRMehegd\ 100
liter polynerization reactor was charged with 200 parts of water, 0.02 :
part of sodi um dodecyl benzenesul fonate and 1 part of cal ci um phosphate.
After thoroughly expelling oxygen, thezgfnperature was el evated to 85C, and
then 43.5 parts of styrene, 47.5 parts of nethyl nethacrylate, 9 parts of
-acrylonitrile and 0.8 10 part of benzoyl peroxide were added all at once.
The-reacti@m3%%baﬂﬁgﬁ{3pagﬂhaﬁgmﬁﬁypggﬁgbgﬁép stirring. The obtai ned

pol ymer was ~dehydrated and dried t0 give a styrene resin. It had a
refractive index Q‘?\_nl-aﬁ%?naﬂié)vi'ﬁwp@éﬁély%tofcoh%ﬁfn tyaddll rAEQRAti C
vinyl resin conposition 15 There were m xed 75 % of the aromatic vinyl

resin prepai@hadriplté) . add %bylditrileal tw£OPOhIFRIredr ey ebuidpdndioand 0. 1

% of a hindered phenol stabilizer, and a resin conposition was prepared
““and eval umﬁzhﬁ@nsmm[mﬁ manhrtanpl e 1. The results are shown in
-Table 2. 20 . ARATI VE EXAMPLE 6 After adding 2.5 parts of sodiumsulfate
to 70 parts (dry basis) 1@ér bbErhetiaaiien seatiorangs cHhbesd WatleRoopaitsed in
_ (1) of Exanple 4, 16.5 parts of nmethyl nethacrylate and 13.5 parts of 25

. styrene V\/ebe_mtleym.i)ze?afmof kediwinedotiecgibenzangsalfonanpelndrar paeyiofg an
average particle size of 1,800 angstrons. Thereafter, an aromatic vinyl

temperature was elevated to 85°C, and then 43.5 parts of styrene,

47.5 parts of methyl methacrylate, 9 parts of acrylonitrile and 0.8

10 part of benzoyl peroxide were added all at once. The reaction was
carried out for 5 hours with stirring. The obtained polymer was
“dehydrated and dried to give a styrene resin. It had a refractive
index of 1.537.
(5) Preparation of impact resistant aromatic vinyl resin composition
15 There were mixed 75 % of the aromatic vinyl resin prepared
in (4), 25 % of the graft copolymer prepared in (3) and 0.1 % of a |
hindered phenol stabilizer, and a resin éomposi_tion was prepared and
evaluated in the same manner as in Example 1.
The results are shown in Table 2.
. 20
COMPARATIVE EXAMPLE 6 o
After adding 2.5 parts of sodium sulfate to 70 parts (dry
basis) of the butadiene-styrehe r_l_lbbér latex obt_aine.c.l___” 1n (1) of
EXampIe 4, 16.5 parts of methyl n.lethac;rylaﬁe. énd -ll.S.S.parts of |
25  styrene Were polymerized in the latex to'give é'gr_aft copoly.rr_iér having
an average particle s’izga of 1,800 angstroms. | The:ea.ftez_‘, an aromatic

‘vinyl resin composition was prepared and evaluated in the same =



11 January 2005 - 23 nmanner as in Exanple 4. The results are shown in

Tabl e 2. COVPARATI VE EXAMPLE 7 An aromatic vinyl resin conposition was
prepared and evaluated in the same manner as in Exanple 448xGap sédpat the
aromatic vinyl resin was used al one wi thout adding any graft copolynmer
thereto. The results are shown in Table 2. Table 2 |zod inpactlzod

i npact Heat strength at 23Cstrength at Ofhlazedi stortion

(kg-cmicm ) (kg-cmicmi)o tenp. (O (/~) Ex. 4148.24.594 Com 8.52.42.895 Ex.
6 Com 2.11.31.898 Ex. 7 10 | NDUSTRI AL APPLI CABI LI TY The aronatic vinyl
resin conpasahnen «f i EBxamnetedt iThertsalts reoyhdesm iwiTédsieal ti cl es having
an i nproved inpact resistance as 15 conpared wth conventional one while
mai ntai ni ng properties of aromatic vinyl resins such as heat resistance
and transparency. 11 January 2005 -24 CLAIMS 1. A thernoplastic resin .
conposition conprising: COMPARATIVE EXAMPLE 7

An aromatic vinyl resin composition was prepared and
5 evaluated in the same manner as in Example 4 except that the
aromatic vinyl resin was used alone without adding any graft

é;opolymer thereto. The results are shown in Table 2.

Table 2
Izod impact Izod impact Haze Heat
'strength at 23°C | strength at 0°C (%) distortion
(kg-cm/cm?) (kg-cm/cm?) temp. (°C)
{Ex. 4 14 8.2 4.5 94
Com.
Ex. 6 8.5 2.4 2.8 95
Com.
Ex. 7 2.1 1.3 1.8 98

10

INDUSTRIAL APPLICABILITY
The aromatic vinyl resin composition of the present invention
provides molded articles having an improved impact resistance as
15 compared With- conventional one while maintaining properties of

~ aromatic vinyl resins such as heat resistance and transparency.




(A 5 to 40% by wei ght of a graft copol yner obtained by polynerizing 15 5
to 60 parts by weight of a vinyl nmonomer in the presence of 85 to 40 parts
by weight (dry basis) of a latex of diene rubber particlgs & zb@gl ng an
average particle size of 3,500 to 20,000 angstrons (the tot aI sald

vi nyl mononer and said di ene rubber particles (R-2) being 100 parts by

wei ght), said | atex of diene rubber particles (R 2) being obtained by
adding 0.1 to 15 10 parts by weight (dr¥4basis) of an acid

group-cont ai ni ng copolyner latex (S) to 100 parts by weight (dry basis) of
a |latex of diene rubber particles (R 1yL.RBMENg an average particle size of
500 to 3,000 angstrons which is obtained by polynerization of (al) 50 to
100% by wei ght of a conjugated di ene nononmer, (a2) 50 to 0% by wei ght of a

vinyl nonomer copoj y”erhztﬁ‘%i—l-n%y%ﬁbre%ﬁ{é%nﬁy%@it‘éﬁ?&%?néﬁgd' ene nononer, (a3) O

to 3% by wei ght of "a cross nonomner 3% by wei ght of a

chain transfer age(A)5tohfm*’/etiym@ﬂtoﬂsg@ﬂ@go@medobaabi&erby@@lmmm15( R1) to
enhance the particle size of said_ rubber particles , said acid group-

cont ai ni ng® copdtdrEt by ateight o€y Vil ﬁ@nﬁﬁ@bwtbamyﬂwwﬁém APMEPH! a
ot o WERAFREPLASR) B Pl PR IMHE 1! (0H) AR UBratpoaL U7 At e

~acid selected group consistin acryl1’c aci acrylic
acid, itaconi paraclledlzaloﬂi” SGOm 2m0eo atgsﬁomnﬁh@ﬁotﬂlmf%&%vbgfylm@mer efid a nonomer
copol ymeri zabl e

b 00% b
wei ght ), V\/ner%”i“?lﬁu’?ﬁ‘?’d‘%g ‘“ﬂ?ﬁ)@%éﬁ( f(% 5’*%1(5 y;ei’l’%glﬁf t ofeI Pngjl éLi -s/t a)g;e

pol yneri zation of @i RARMITidHeHibE El@i'aieéll(@lz'j‘geﬁg'oﬁtaﬂéa%f-&ﬂr%cb
monomer (al) and said copolynerlzabPe vi nyl honofer and 25 has a: Ia er

‘made of sHld phr@rbey wi ghtr(dry asishef @ acad gxzwprcont@nnm mmgrmrﬂatgm (Daotlent of

sai d di ene nono 95, t ti.c vinyl
pol ymer obt ai K el%gl(élﬁ)e ]f%l?f%ﬁ%‘fo arilg%’sg%m‘awg% ght of an
aromati ¢ Vi nyivefdpe@aRicle snédqﬁ)so@% B®0O aﬁ%ﬁdmdqy}uwi@malﬁéd@ met hacrylic
ester and (b3) 0 to 20 parts @?b 0 of other vinyl nmononer

S

copol yner i zabP@ymprdsagigh pﬁ(a(lﬂ ﬁ@ tq 15/, fweigit pf a compgaipdidiengmonpaien 2200
parts by wei g&} '20 0"/1 in %ﬂéﬁ@ b¥a %ng?monomer copolymerizable with said conjugated
15  diene monomer, (a3) 0 to 3% by weight of a croéslinking monomer and (a4) 0 to
3% by weight of a chain transfer agent, thereby agglomerating said rubber particles
(R-1) to enhance the particle size of said rubber particles (R-1), said acid group-
containing copolymer latex (S} being prepared by polymerization of a monomer
mixture comprising 5 to 25% by weight of at least one unsaturated acid selected
20  from the group consisting of acrylic acid, methacrylic acid, itaconic acid and
crotonic acid and 95 to 75% by weight of a monomer copolymerizable with said
unsaturated acid (the total being 100% by weight), wherein said diene rubber (R-1)
is a product of multi-stage polymerization of a monomer mixture containing said
conjugated diene monomer (al) and said copolymerizable vinyl monomer (a2) and
25  has a layer made of said diene monomer alone or a layer containing a high content
of said diene monomer, and
(B) 95 to 60% by weight of an aromatic vinyl polymer obtained by
polymerization of (b1) 40 to 100 parts by weight of an aromatic vinyl monomer,
{b2) 60 to 0 parts by weight of a methacrylic ester and (b3) 0 to 20 parts by weight
30  of other vinyl monomer copolymerizable therewith (the total of (b1), (b2) and (b3)
© being 100 parts by weight). | |




24a 2. The conposition of claim11l, wherein the conposition conprises: (A
5to 40 % by weight of a graft copolyner, and (B) 95 to 60 % by wei ght of
an aromatic vinyl polymer obtained by polynerization of (bl) 40 to 80
parts by weight of an aromatic vinyl nononer, (b2) 60 tblaR@npz2liss by

wei ght of a nmethacrylic ester and (b3) 0 to 20 parts by wei ght of other
vinyl nononer copol ynerizable theredath (the total of (bl), (b2) and (b3)
“being 100 parts by weight), said graft copolynmer (A) being obtained by:
preparing a | afex | avered di.ene rubber particles (R 1) having an average
particle si zgi' of g%’ﬁc op?f,ﬁ'b’aﬁhéﬁ%ns ’rwlg‘ﬁ:r?mtt)ye PPIE "%‘518“%81 ynmeri zation of a
nonomer m xt ur(@) canbdd fé mgwéightof aprafteaslynt, 8% by wei ght of a conjugated

- di ene nonomer, (a2),a, Vi.ayl, .nonaner copol rizable with 1d. conj ugat ed
di ene nononer (P[SaB) 0 % 6@ & By “\K%%h?tcgﬁ ar%mnaglrcoglélbli ARG r?%%%ﬁdé?oyand (a4) 0
to 3 % by pwpingtiatiof ofbT)i th 80 pantsshyeweigly @fibn aronaticetiny! srinomer] @Ppélec di ene
rubber haga. kel blort SILLSIO G sahd ieaRab YisLk 2abl el duly mpngmer (a2).,
and a | ayér f"?l made of "sai d-’conj uga iene ‘nononer=(al’) dal one or

cont ai ni ngnoaothérglopslymerizable mierefiths@icdorli efd 1)) red (W3haeing 1@0 potstbgnt of sai d
di ene nonoe tin | ayer (i), wherein said layer (i) and said |layer (ii) are
formed in’s Tate stages of said nulti-stage polynerization; adding 0.1

to-15 parts byaidergdiiopdlgmst (Aabéisgd otedinesldlyd aci d gr oup-cont ai ning copol yner
latex (S) to 100 parts. by Lght. (dry, basi.s aid |atex of |ayered diene
abber | parti dr@eRti BeRbC ISR lche o3 PRV Be R bie g5 "G00
angst r onsjzet dfefiébty 3,000 st by gudastded phllbacriqted b b asoroRed mittoregi ve a

| at ex of aggl oner at dj ene, rLubber articles,(R.2) havin n average

par ¢t e SFErD &6 3056 o0S kBT et ad oD S M BHIL 0 par s
by wei ghtmabmar copolyhetiaabiemeth shid coliegqordelian aenaherds3)t0a0 340 bparight dfy wei ght
(dry basis f .said | atex .of Qner at.e iene rubber rticles..(R2) (the
Lot al of “ShrSmronBod b0l s BB BHeR p EBin FRBF backl s Fr i Dei o' 100
parts by layasidgliving rutibdr kanuayey (i 0Qbprising said copolymerizable vinyl monomer (a2),

and a layer (if) made of said conjugated diene monomer (al) alone or containing a higher

content of said diene monomer than the content of said diene monomer in layer (i}, wherein
said layer (i) and said layer (ii) are formed in separate stages of said multi-stage
polymerization;

adding 0.1 to 15 parts by weight (dry basis) of said acid group-containing
copolymer latex (S) to 100 parts by weight (dry basis) of said latex of layered diene rubber
particles (R-1) having an average particle size of 500 to 3,000 angstroms, thereby
agglomerating said rubber particles (R-1) to give a latex of agglomerated diene rubber
particles (R-2) having an average particle size of 3,500 to 20,000 angstroms, and

polymerizing 15 to 60 parts by weight of a vinyl monomer in the presence of 85 to
40 parts by weight (dry basis) of said latex of agglomerated diene rubber particles (R-2) (the
total of said vinyl monomer and said diene rubber particles (R-2) being 100 parts by
weight).




-25 3. The conposition of claim1l or 2, wherein said acid group-containing:
copolynmer (S) is a copolynmer of 5 to 25% by wei ght of said unsaturated
acid, 5to 30%by weight of an alkyl acrylate having a Cﬁ1ggmﬁ%f2@ﬂgqﬂ
group, 20 to 80% by 5 weight of an al kyl nethacrylate having a to Cl12

al kyl group and O to 40% by weight of other vinyl nononers. 4. The
conposition of any one of clains 1 to 3, wherein said |atex of acid group
cont ai ni ng copolymer (S) is prepared by28enducting said polynerization of
said 10 nmononer mxture so as to forma polyner having a | ower content of
said unsaturated acid until the polynerization conver si on of the whol e

mononmer m xture reaches 5 to 90%b Y wei ght, and subsequentl|y cenducting----- -

sai d pol ynerizatidn soThacampopifiphely %Ilfﬁ%’rw i acidwrgmyonagiingent of said

unsaturated acid 5. The,conposi of 0, a

wher ei n sai d® W?ﬂé? ?Szaa%qpé’lﬂwfﬁ@§ tﬂ@ﬁ%‘f@?wf’&% €?1£Wﬁah% {EB‘HQ’ 5r?rté’nber
sel ected frogpd g Wéi mrmﬁtab@mwﬁmﬁg v t@@?ﬁémj?lsgr&i}ylzt)@o 80%dyomat i ¢
ring, nethacryllc esters, acryli¢ esters an vi nyl cyanlde co ounds 20

6. The cdipowieighonf af alhmvngthecrmlata:hmma €1.taoCs alkth grasiprand 4} tg 40%

~copol yneri zabl e noner fgl_aZ) is at | east one nenber sel ect ed from
the group COWS}@EP%&E’ vingh MPRGMCTS i nyl tol uene, a-met hyl styrene, methyl
nmet hacryl ate, ethyl nethacrylate, propyl nethacrylate, butyl nethacrylate,

met hyl acryl ate, ethyl acrylate, rop I 5 a | at e, . but acrylate, =
" 4- hydr oxybut yl acky| athe caEpsstigRi ?‘M"é‘e aﬁémﬁiﬁ%éﬁﬁﬁe&hﬂ“ﬁ?@éo{%‘dw
_conposi tion 0 B
refractive |§J§eﬁﬂ%‘§tc\%§ l&;nsal% gﬁ e%’f“[ o\é@%{tﬁ?ﬁ#ﬂﬁ%&ﬂé&l{lﬁ@?%ﬁa | C Vi nyI
30 copol yorer meBdmesmiatirersorae té fudm aopélﬁaer Havinkpaloawey cam@nt of said
unsaturated acid until the polymerization conversion of the whole monomer
mixture reaches 5 to 90% by weight, and subsequently conducting said

polymerization so as to form a polymer having a higher content of said unsaturated

acid.
15 .
s The composition of any one of claims 1 to 4, wherein said copolymerizable
vinyl monomer (a2) is at least one member selected from the group consisting of
- vinyl monomers having an aromatic ring, methacrylic esters, acrylic esters and
vinyl cyanide compounds.
20

6. The composition éf any one of claims 1 to 4, wherein said copolymerizable
vinyl monomer (a2) is at least one member selected from the group consisting of
styrene, vinyl toluene, o-methylstyrene, methyl methacrylate, ethyl methacrylate,
propyl methacrylate, butyl methacrylate, methyl acrjzlate, ethyl acrylate, propyl

25 acrylate, butyl acrylate, 4-hydroxybutyl acrylate, acrylonitrile and
methacrylonitrile.

7. The composition of any one of claims 1 t0 6, wherein the difference
in refractive index between said graft copolymer (A) and said aromatic vinyl

30.  copolymer (B) is not more than 0.003.




25a 8. The conposition of any one of clains 1 to 7, wherein |ayer (ii) of
said diene rubber particles is firstly polynerized, and then layer (i) is
pol yneri zed over layer (ii).
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8. The composition of any one of claims ! to 7, wherein layer (ii) of said diene

rubber particles is firstly polymerized, and then layer (i} is polymerized over layer (ii).






