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nDrphoIogy and particle size, -and to a -1- process for producing the sane.

- 10 BACKGROUND OF THE | NVENTION - : As a neans for

i mproving the |npact resi stance of a -ﬁ_ styrenic resin, there has been

proposed a styrenic_resin i r b
'(styr ene- but adi ene QWS FOR 'ﬁg% ?/bﬂ a %gﬁeBr U%EW&S Ebl gh Irrpact

resi stant polystyrene 15 HIPS. Various techniques have been adopted to
‘inprove the - irrpact reS| stance, ‘in which a rubber di spersed in a HPS
is "~ increaseq,i.n partl Si r ef; £98t 8Bt pharhakceetical
ACCOI’dIng to sucﬂ~ trJf(SWsen % e'lh()({eg r\g%teﬂ?%:s‘&tance o? d _ slar?ed
article is chpmrseal'yt,oam*r@mwdﬁs Etmea%‘(ﬁmme@\lﬁsErogesst k@Xeof or other
Charaﬁe“%kg%ﬁ?fﬁ%?d o fo%dbexgbéﬂb?bphenegtbﬁémhand a rubber

e t|

‘conponent o Slze or a | ower . ruaber ont.ent, EI‘OVES

c
the surface%h&i&@%ﬁ%%}%’&nes - Mg PEPRRS JRYRY10PEt E8et AES

resi stance. Fg@bﬁfrﬁrse in excélﬂ%rﬂ:XtﬁéL&i appearapse sodlenpact resistance
cannot be he 25 both at hi

f _
mor pholidyy of t h&beyPEFePa% enz%ﬁ%’p%?%%‘aerncﬁ‘éﬂ’?%r dtll;(i §&¥ esin
(nor phol OQYbQBz@%htlbﬁﬂl'ﬁ’il)a 1ntermed1ate was previously descrlbed 1n 2

s suggested Lo I fagpggg P HladSLEIENGE Phich spoRabagheristics

related to rance Such as surface For exanple, a
rubber part inkerporaE@ds fth ref exenng.e Wthhat%%hﬁspﬁhﬁl cle size and:a
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' The above-nenti oned rubber canponent may be a ~ but adi ene-seri es rubber
(e.g., a di'ene rubber). The. 20 partrcle size distribution O&F&Fﬁg
.drspersed r’%b%ﬁ’“é%ponent - may show, for exanple, a plur o} beaks
(i.e., the particle-size di stribution having a plurality of peaks
particularly two peaks) or a single-peak, _and the norphol ogy

(mi crodomai n strueture) of the dispersed rubber -conponent may - 25 for

exanpl e -be af the salam- type (sal am strcture), core/shell R type_
-(corel shell “structure), or -a m xed-or -conpl’ex type it hereof. - . 7 The
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6 produci ng a rubber - contai ning styreni esin.in mhrCh “under

such conditions that the relationship:betwee
styreni c nononer and the nunber averagg
‘resulting pol ymer can be appr oxi mat ed 5\
‘styreni c-nononer is polynerized inthe
at a graft ratio of not less than, thrs speci ficati on,
acr yJ i ¢ mononers and net hacrylic O bﬁcti vely referred to
"(meth)acrylic 10 nononer. D-TA D DESCRI PTI ON OF -
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15 component dispersed in the matrix, afd the graft ratio of the
styrenic nononer relative to the rubber conponent is not less: . than 1.
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copol ynes ofwieséymieni c nononer, a copolyner of 20 a styrenic nononer and
a copol yreri zabl eR}t/i A& ﬁgnaﬁer mnﬁép@i‘ﬂently la ke, alkyl, or éémbbge _
styreni ¢ nononer, There y be mentioned, for .~ exanpl e, styrene, ,
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, t hyl_st 2 | st d
iy P Y S ERE R, ?%‘%ﬁééé%h?iesméﬁ*%ﬁpﬁ”?styr s Lien as
et hyl styr enedltpetlsmnpybhghwé, part yAez@nediy,

4 18Ut WdStyke afkhauéut%xn?et ok d aééqwsstdireé@fvéeee as

[Zeffrijl ge?¥i§%$£€yr%e&§§ i‘a‘aef;ef:ﬁ']ci Rkt ren)eﬁs%é%m‘gmi (ffe ﬁT%}'ﬁyFIp'
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o-nethOxystyrene,_n}nethoxystyrene, p-net hoxystyrene, p-
t - but oxystyrene), hal ostyrenes (e.g., o-, m, and p- chl orost yr enes,

p- bronostyrene), styrene sul fonigralngd and = J.‘he netal salts
t hereof . These styrenic nononers e._ P (Q’»- HRAly or in
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conbi nai on. The preferred RO styrenic nonorer}]i ncl udes styrene,

vi nyl t ol uenes, and a- . methylstyrene, with gtyrene particularly

preferred. - As the copol ynerizable vinyl nononer, there nay be
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(chlorotheth)acrylnitrile, etc.)], a,[err]-unsaturated - - carboxyl ates
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(nEth)acryhﬁxhhiﬁgﬁfﬁé@iﬁllC acrd C err]aral kyl esters such as benzyl

ono- or 4 al kyl SR <SF “ene qrBfEall R RiATE sl Wroundiiadadid
corr espa0di ry ttthe Imsecess - of nebhs anvyntaoaCBGEeiumtﬂer\pnqﬂldﬁdeﬁnserres
mononer's [exis. #AaFMPPUNACYRS! dayhay) ¢85! CieS b ARSI gparboxyl e

7 A\ conyer si on 10f a
4&i§>’menéh{\,,/~\\wh/6f t he

a it 5 equati on, ag\least a
presence of a rubber C onent

vinyl - -esters typ fied e, vinyl acetate, vin
propronate whnqh qumhexenmpamcvtppaapyd byerﬁ e@@mﬁ@%ylrc acrd

- A o v \' -~



8 - vi nyl esters)] hydr oxyl -gr oup- cont ai ni ng. monomer s [e.qg., o

hydroxyal kyl (et h) acryl ates such as hydr oxyet hyl (et h) ac rI at e and
hydroxyprmbﬂmﬁ-‘h) acryl at e- ~ (e.g.,; hydroxyC err]al kyl (Retpp ’r%t es,
preferably, -5 hydroxy(err]alkyl (met h) acrylates)], glycidyl :
gr oup--contai ni ng nononers [e.g., gl éCI dyl. (et h) acryl ate], car boxyl
group- cont ai n| ng nononers [e g., [érr], [err] unsat ur at ed o
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acid amdes = ppROR, ?cﬁ.gi téaq._rae_[t}psgre xgsede@Péfﬂ‘ P@xlgréélgﬁ{:gﬁhc acid, or
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‘derjvatives ther eof e- seril es ‘nononers. el m de
N-Clerr]- abﬁynsmcadn%§ framagediaficthy | rﬁﬁerw%taw-ve oBewis acids

ghenyl mal erﬁafede)blntcc@mmtcﬁq & afe-isRii s, F@Imﬁﬁﬁﬁm[@hﬂorlde, agherr]

| enes SucC as ut adl eneg,. | SORr ene, ro neopr e

1. 3- pent adPEHBREN RESTEE ad) ussil o B Hrensced’ S08ag, inglude
3-butwilo 1, anorgaﬁume,czzmﬁ rﬂmﬂ'ylasl shlfiitwik eaved phosphpoeierabligs, Clerr]
dienes)], gl e% g‘i&@)'&%fi‘?i'ss [s‘i{c% g aecféélc Zafhdaé%fff@o%%@tfé SEQ&' e”e

propylene “Bo 150 ene
fluori de, subfbndild adides, \d@ugh as mettha;msid.fmxgr b@nlzeleﬁubﬁdnvcnyl i dene

hal i des (eqg hal ulfonic, l-butanesulfonic, ethandsulfoni¥l,nylidene
fluoride, Yyi ﬁaPhcrIer?e eélesorr c?el, Vi nyli dene braom de vinyl'idene i odi de) .

The (net h)4ckyhydbsdizengsuliianis, 1- e’farﬂﬁst}tpegméh%t heefylic acid
E:[e{ L %1:5 kyhapht8ad etledi saf sty 1- octa(ﬂ@éﬁu)wmyé,ateamphdsyéulfomﬁ, . .
met h) acr (hgeltej‘%ﬁ e ex :

(et h) acra; %,%lu%g'aﬂet 5 lg%:ryafnac?g 5&%{% ?hexyf%!?l %?%gryl atg and
| auryl Adﬁrmb.b}nadrlw,attdm( preafrer'suid dats=ysict ylacladés «‘:}'exoilal kyl
esters ef gr.r r NOPE clydes
(et h) ;cr Fics %‘ﬁgrrgrggq[‘ﬂ 'ﬁ{l&p n?%}ggalrlyﬁct?cgegir%@ 4 %8 ‘Ji% acry at es

(particul abP§EdrrélChy'1l G@étariafc?rt;ﬁ -at é"hee&er Jation exghapge] sesiaskyreebvers),

(et h)zaﬁrybemhalclleh insoluble, aUiRB® WEBAndPNOSRI§ 630id8 &x€HamEher
singly or in inati The - anmount of ciuch cop Jrf)%r\l/msrrigabl e nononer

can’ 15 betSERBE: dBRMIREhSULarids T 1w ted i cR S BSAEF gt
~and pref er ohl geat rabgutsudt @s30%dyy estiingdlie, CM Sephadd¥e wei ght aver age

nol ecul ar- Laht My of t.h trd X .res onpr yrenic resin.
i s about 1-3%?%8"?8‘&%6@',50%&%3“43’” ﬂqrsaerﬁli/a"g%’&utl&si‘ggf%%’é Ir”éi3oo 000. AMw.
-smal | er th8ephaGe®)(Q  a2@ tlhssadslkteu puajnon gxihangens on Mgaxeeedi ng
500, 0 m cause ,ge%qr or, I Ol t ltg,hgr d i

As thg}jrubgg%hcg'r%poﬁgrﬁ < (éancg& a{%)gféé; \C/j%r?'e gBe agh& E%ery _
pol yners (éike; dicé‘ﬁé%l?a@rl@%’ﬁﬁltﬁﬁléﬁ@ﬁee as, eﬁd i soprene

T ugger Séékaﬁ’@iél ,e¥ @érlqlwmwber Z e Tihedes hx&r&éph%e ﬂSS§1§’d5ﬁjﬂéthyla?| ene
rubber and _styrene-isopr et: ne-vinyl acetate copol yner,
acrylic. ruSSﬁ E r?ﬁ’éie%% lf"lgﬁ'ﬁorpyI“@H:e1 b%%?eha( )™ preferred as the
rubber corrpoﬂlystyrene, such as, for example, sulfonated pollstyreneis a

di ene 91| 88k UAP QU SUPUBMIA90 s E LOVHIAL L) mumblgNEe" UDDE!

-and a rivative t
2-chl or o- 15816onadi @vdd amdupscigrortdel x@sin), imladﬁm)lkmlﬁerlyeu?arl y

preferred kg_aoh4t as&&r&;éeraarye%sls 5%&@%@ Gy P ub,-h?a Eﬂé'i%ﬁé by
but adi ene rubber) .- ubber conponent's can_be used eit gr singly
or in conbsﬁaﬁpeﬁted polyfluowmrgrﬁe%:ag@wwawafmgnﬂ of the -

_rubber " .resin;  Oxycellulose; SP Trlsacryl res:i._ns,- such as, for
-35 ~example, )3 Trisacryl Plus M® and sP Trisacryl Plus LS@;
- poly (N- trls [hydroxymethyl]methyl methacrylamlde res:Ln,

) +
and the llke h
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4 B 4 _ conponent is about- 1 x 10°to 2 x
10 , preferzwé)égﬁ t 5x 10 - to 1 x 10[err], and nore. prqf@f,g@m“dgout'
"1 x 10[err] Oferr]. 10 As the rubber- modi fied styrenic~ .
resin, there may be exenplified hi gh inpact resistance poI ystyrenes
~(HI PS) ' styrene-but adi'ene-styrene (SB&+esin), styr ene-i soprene- )
styrene (SIS resin), acrylonitrile-butadiene-styrene ~copol ymer (ABS
‘resin), acrylonitrile-acrylic rubber- styrene . 15 copol ymer (‘AAS resi n)
~acrylonitrile-(ethyl ene-propylene - ‘rubber)-styrene copol yner,
acryl oni tril e- EPDMisd YE€RE "halo®OopeEgrer. t(:)AE$ubQ®I n)chlasyh rrmmdro, oxr
et hacryl at e-,but adi ene-- o styrene copol ynmer. (MBS resin), with H PS and
ABS resin 10‘%%1 'rIy referr , 20 In the rubﬁer-m)dlfled '
styrenic resin, tﬁ@’%o‘?ﬂ’é’ht -Gl Yl riPREFS e BoRe At T8GR ST -
pol ybut adéen%zlat%cgpeod’ti%)gif nga(%ll?yha g{:ﬁt o E o ; %azz%zpya hoht)

- preferably abo -
!tohe rubbe)r/ cm C1-Cs adievdnid ’T‘E“lgﬁ) ]r\gd? h'a‘ﬁtﬁy by %Vﬁt% é’qy}ﬁ;act--.
resiLstance &%d ff,hqb\ég‘ 1f oisppbatyicalsedsbutyld a rbﬂhigar errponent

~content . exceedr % he_rub modi f i.ed styranic
resin prone tpc? frert ﬁ‘}/%?ﬁ‘ erﬂﬁt‘t’ h PaM SgﬁV&E’S ntyl, and the 11 ¥ oss

~and ri gi di tyThe term "C14Qy tatié:yrh}bbeepmmtwmgs%tgmght:corebmn@hetdwe
present ntion, the nost_efficient use ca t he rubber
conporient (hrad'ﬂc &%l%fhﬁﬂ%%c%omaﬂﬂet f'18r gf’BF ctaﬁg""n g er2¥bnt ai ni ng
styrenic resiimainsiastreethyl glethy} aca-propyl, isoprepylf, mmdutatki BeCsize
of the rubbe 0 $ eéﬁazd tviherein is large and shows excellent
i mpact _stren%t evenrﬁevr%n;‘t% P u ﬁ%ber content. These characteristics
~are due to the Apmrc&htlata&|&ﬂ¢h@&é@ﬂ9beshgrhgghupslere knowrTHen dgrhaf t
ratio (g-val %)tlsfrm% 'Peé)étiaﬁsafeynthef formatiB® ShY Sl RN YET

relative to t at 0
manner. 13 g%%@t%rﬁ@‘i@r#e descxibedsapyadnppbey @f &tapdasdd

sol vent [ net Iw;drlei mdcludlng(,etmte/exemphe,(Pk'a:tebw:)t]vre ﬂr@umezmﬂzcgaaucs
subjected to nt % S b p tter, and
t he - wei g ac‘ttc)? EH( on soépdg%a?f%qdb? hlei %\Iﬁgol‘}% r:)L(?r tarrsg‘n is
defined as aGnga@In,pd?-tW-o.n 'Pratecikvehfrounst isnOsganie ﬁurmesm, _
contained iny W1 Vo (tﬁlé‘x‘wsstd/f}@”'fséfﬁl”aﬁ&a?ﬂéeﬂeﬁt‘:%%@' ngoho 1, the

e

i odometry is fi'ned as a r'ubber” content” The graft ratio 20 'is
represeri®d Bghrieodeaxt |aow fgilspiatAerdemic Press (Gpafionr anido Ney gairk,

portion (9) 1o6ehber MAHSE for ncsrﬁh}ééiHQQEécEWée?fEm(ﬁhl of hydrox};rhe
g-value is an’'index representing the graft

‘styreni c nonBFOteHinRg \%"Q‘@%hé’?ﬁ%‘é‘r‘ a§§Y 'BGFrB)SﬁenFreabf&%P’ﬁ’e iR \H{%e is

“not less thaart.(e.chmp diﬁidé S formulﬂamﬁ)whi)éﬁf naebl prébﬁ.uiuslyt ®den and

' rlmrrgaqu);ez ﬁ;?b & ael?:%uetd at the 6- and(E' pos:r.t[::.on wit % e srral | %r than _

proport iZ\ o‘semeetgnm‘ltledzlsiaﬂeﬂum npemearate scempblinds| afi iermula tIX: he
rubber conteghent o | saihdiy eyt | o %Qnéyg?.erthe grst:ta'd%rx@f%rand

deterioration in |rrpact resrsta al'ue excee |ng 5
causes det er Fdeaviage iaf ra gfiQi-'rl't‘%KY aﬁr’@ouB O%e%)é% 11 PB&P-BF}@EdlﬁW o

properties i pgf HomitaHat iUn of aMgactdcal dikéthoxy substrate Ui&h a
r ubber - cont a| nin s yreni c resin, ';ﬁl}wrubb onen Ls di spersed in

the styreni cOFEE tr’r‘%P iTpagerit e@egromlghe rTBupBB h®8F%he surface
gl oss argb i rrn&tib:ﬁ:rlmgt bsfort terichloside endbe lb@ﬁd:ﬁ 8f6ibafidecnead Wiy he

particle sizg1¢h (e d Yiiffous thROIMOMENnCL SPELSRIabNELER STEN C Tesi

matri x. The parficle - Sl ze persed rubber 1s an average val ue
cal cul at ed | meactiophd s cidrshiatpdramdex @ntinesti ssnoapberet sach as

phot om cerogr _ I [ [ t Er t eni inis
Paken, " 00" BBErolRel A Sreh ) bRl | 81 681 of LML PEABLAETBEF, B

parti cI es of oEhmethiosat Faepy ke b%g'a}%%‘deés of spheres. The
35

ber conponent -and neasur ed |n the follow ng



;nean particle size |s represented by - the follomnng f or mul a:
‘Mean particle size.= ([err]n[err]Derr] )/([err]n[err]E{er

. r B
I'n° the edWX9BAI3n represents t he nunber of- rubbery rﬂﬁ@%%ﬁgﬁ%?trcles---

- regarded as of . spheres having a particle size - Di ([err]n)
The mean particle size of the dispersed_gubber is: about 0.1to 3
[err]m preferably 0.3 to 2 [err]m nore preferably'about 0. 3 25 to 1.5
[err]m, and usually about 0.2 to 2 [err]m A nean particle size o
smal I'er” than 0. Appropeiateosalventise forpadie rdepmteeisiomgeaction mean
_-partlcle SL¢E Eﬁsssdeﬁﬂvéngg1QQQhQQE%HE“BEHEvaéhéECWﬁ&ch reﬂaln
e rubber contarnrng styrenic resin of the present
|nvent|on taerbetbsoughedt athegReyeghydaf i rarariond e Babagenateds the

~ mean partigheysheg ghehNgsdagbansedmethle 2 rﬂ&iéwmyoethanéaraﬁa and it
may be due to 1ts high graft ratio. For: exar‘gc‘tlcﬁ_hé_=l shaped article havi ng

a hi gh5gl 3R1REALBEMehPARI AZATEYER FRIYGRES: %i%Fe sizeis 0.3

todzo[grr]ﬂ&iﬁeﬂe aPeSpteféried:.] The tempdraﬁuﬁéﬂémprﬁyéd Dndthdsl. 5 pm’
an to

particle (?ﬁ%thon ﬁPSPBGOHﬁ.ﬁug?PE&F éﬁJ e?ﬁﬂﬁ?vﬁigkﬂ%ﬁn?ﬁg g?yrenrc
resin) 10demﬁyh¢baalonrréabehbnstHnmamarxeiq;Lszadnannageeusntmhrch a

' I t d - rubb
par U1 ol o) kroR VAP SRFmBRPAEpES BRILY 8% Cuf DS dklpRe, TP
pl ur amiot y @élswmnty feri alphyses é?rfe tdenf4 'mednetihadh group caredr ubber

particle, étibfﬂhﬁlbﬁsb@ QB@%%%fﬂBie5B§pﬂBHﬂééé(€§§E$i£f1 ach
ot her by t rub € ase),’ or “‘conpl ex structure thereof.
u

In the cor%?%ﬁ%?? BF Bruter Hgygggﬁyb&ﬂﬁbﬂga%ﬁ Ty Lrom exgedFLPersed
rubber corpenerhylatabaut Ondetothe[ @rre]ﬂern@cefmaaiﬁ:}on condbeidn®, 2ato 0.8

d f b der st ood
From the dBSVESCLveRy: Healhviaged BRarury Fitl be Tomis el e °
enpl ogsd, shirpimgebhei peaation famr pbmuuki ‘to 24ndiouxrdy aA - _
-1 ubber - Cogépar Pﬂeét%?%gl&ﬁs?ﬂvﬂi%@ thet YR %}e'éomn tﬁﬁf’&& #5& and a

small e Sl ze ut also a t-al ni ng s yrenrc resin
“cont ai ni ngirorke aamounl of neppﬁeﬁématﬁmdn&)m%e%m%@se oobe (o

vol ume) an@hémée (@r ef gimbtMo ?(%substr%'&@ rmr@lcqﬁdmném Wadéi ches

each cont ai ni ng hr ee occl usi ons or | ess. fI’IC he I’ESI n. havi ng a
cor e/ shel |n1 rogen atmosphere at a temperature o 2104 S r'Eth‘hre can

be forwmed yepswi th a but adi ene rubber which is . |nexpensrve a-

‘styrenic resin ,@;l‘l?ug?Erggéjggggtgrggisc%%rbe:hee ptrhe ! asct %e&at | ow cost.

The corel/ shell oss ransi mttance
and transpereseyt isvention mayobsi n@tmnﬂdemr@smnheme?ﬁ iXputes nce

rubber n@fuaiﬁbeﬂasee H?sEQBQEQ. Whi iy & .pQl T, 0 WrPry o8, Tel atively
[ater be described, the rubber partrcle : can be

| ow vi scosi t

formed. not4o%§9 &35h aSPeoPRAGESE EEFePISRATING FQWRNds of fpymula

“rel at pgel yr sa@l provadenabyi ehe shaeans WasredrI®r Hed afmue bdlbwuinal so
such as to_have core/ shell structure and a | arger partrcle si ze,
such Iargesgg?T a?e si ze having been:difficult to achieve. As for the
~large particles with the core/shell- = - structure, the nean particle size
-of the dispersed rubber _ conponent is about 0.5 to 3 pm preferably
about 0.7 to 2.5 [err]m 15 The resin containing |arge rubber particles of
cor e/ shel | structure is highly glossy and excellent in inpact strength
‘and 30 therefore can be used as a base resin for an alloy. In
the salam- structure, the mean particle size of the - . dispersed rubber
conponent is about 0.3 to 3 [err]m preferably 20- about 0.5 to 2.5 [err]m
(e.g., 0.7 to 2.5 [err]m. : The particle-size distribution of the
di'spersed rubber - .conponent may have a single peak or a. plurality of
peaks as in the case with a binodal structure [i.,e.; the particle-size
‘distribution has two peaks (e.g., rubber particles with a- 25 corel/shell"
struckre and those with-a salani structure are - “contained in nlxture]
‘The rubber - contarnrng styrenrc resin haV|ng t he  bi nodal

- .



15 = . structure is excellent ininpact strength as conpared to a

si ngl e- peak @&%ﬁgg‘g resin having a core/shell structure, andpcTUsHrhesss
surface gloss thereof is substantially conparable to a © single-peak
resin. 5. _ Wien the microdomain structure is of the salam type:
(sal am structure) or binodal type: (blnDda+7structure) further

control of the particle size nmakes it possible to apply the

rubber-containi'ng styrenic resin of theisr resent. i nvention for '~ uses
requiring a higher gloss, inproves the %hﬁﬂa fficiency, 1.0 and reduces
t he cost. o In the case of. the blnDdaI structure, the . _
particle-size . distribution of the ey ORarticl es may for
example . has two peaks: one for corf particles and sal am
rubber particles (salam rubber particl g ot nore 15 t han

t hree occl usions) having nmean parti g€ s he*tange of about 0.1
to 1l [errlm(preferably 0.1 to 0.5 [err]m and fhe ot her for salam-

rubber particles having a nean particle siZ®in the = . range of about 0.5
‘to 5. [err]m(preferably, 1 to 3 [err]m. Wen the mean.particle size
of the small particles is smaller than 0.1 20 [err]n1or that of the |l arge
particles i's smaller than 0.5 [err] the "I npact resistance of the
resin is insufficient. Wen the Zatlo%a ti Al TR FPLueREl |
particles exceeds 1 [err]mor that of thg large particles -exceeds 5
[err]'m the surface gloss _Qf the. resin i $ degraded. Particylarly, when
t he nean particle size ' DR | arge particles.is outside OR

above-nentionedoﬁange, ~inpact resistance or surface is
adversely affeghed. In the r ubber - conta DA esin
havi.ng the bi nodal

structure, s Ita e cgntrol of the condltlons ment ' /f above al |l ows

t he rubber co emtsin smal |l particles and | arg@ EESticIes to be
present in-mxturewn desired proportions.. The profgdrtions thereof are

not particularly restricted, and the . 5 ratio of -the small rubber

particles to the |lafge rubberRearr derdtes is, for example, about 40/60

to 95/5 (volunme r tio) ﬁ @%&QQOQOIIO( q{umaratlo)

Aratiosmaller han 40/60 E£Hgné é terloratlon in surface gl oss
ht

and a ‘ratio grlater than 9 ower the inpact resistance, and
10 therefore, the resin cannot have mell-balanced surface gl oss and

i npact resistance both at high | evels.. ' In the case of a
~rubber-containigg styrenic resin haV|ng . " the binodal- structure, the

vol ume ratio of the small rubber. : partlcle to the Iarge rubber particle

‘is obtai ned hy
and-the snal |
obtained fro

ng . 15 out the volumes of ‘the |3 e~ ‘ particle

_ ~J NQt s made for 1000 or npre »ubeu pol
particles regar%ed { spheres. which are raﬁ@on1y chosen ' _
transm ssion type el ect piot om crographs, -and then 20 cal cul attng “f©Bm
" the nunber of |agge particCles,ORhat of small = . particles an& t he vol unmes
obt ai ned above wth the follow ng . equation. A corel/shell rubber
particle @nd a sal am rubber - ‘particle (a particle containing not nore
than three occlusions) - ._ each having a particle size of about- 0.1 to 1

[err]mare defi neFhexovaralin|Teacihie? PEITFLF cOMBRESESsA| &M stubber

particle hav'c%hzatl%rpaéﬂép;laq;&lazesms@@ﬁﬁt lré@rPahgehbfti stdef.i nad as a
| ar ge rubber 17 .

Vol unme rati ocﬂ@ﬁ &@]ﬁ?ﬂ@qlﬁ 1erig giks rdsqired product.  Thg (pe
ﬁquati on, pl[ eﬁrﬁ:]l\J/Jz&ttlh:ﬁl e i o B’miﬂ]lcle r § et ystgegpyaemrs wumr & cl es
“havi n yol ure er. o r ubber mer.
o 30 LYYy, e, e ML) 48 % WBREE anenBl VIO

i ncludes a rappepxlmatehxnﬁahrﬂQm;xmq&eﬁastemsthanauhagsabgeqabue of as
i gh as nol rearrhffRnel deabditnd + theé 1bclne PLEVERERbY BRBYLYE &0 S

and
cation exchange resin as. the acid catalyst.



a mean 'partl cle size of a rubber corrpohent di sper séd th'er'el n. . of about

- 0.3.to 3 [err referably 0.4 to 2 [err]m .In such styre in, a
_ diene rubbgp*f}ﬁﬁo’l cularly, polybutadiene) is a - prefer;]le 98{%&&% '
component .. - In the rubber-containing styrenic resin of t he
present invention, there is a relatignship between the nunber average
mol ecul ar wei-ght M of the sytrenl c matrix resin and the 15 conversion T
‘of the styrenic rmnorrer whi ¢ch is represented by . the fol | ow ng
equatl on (1): he cyclization- reactloﬁ;h rater may, be J.ncz(qgsed by

wherein M 1r$cfél§sﬂﬂg‘oeheaa@baae B8l eediar é\’v@ﬂgﬁied)fld hehe read®idhX resin;.
Tis the converS| on of. the tyreni_.c nonqQmer IS a constant great er
fg % yst' 1 n[ :

than 0,. b i_IEEWERst ahReof gfegata hfRRTELRRr age

- nol ecul ar weighds I\dahéﬁpéﬂpmayinghamun‘benn as tmeercmgﬁdmleemliauga\ei ght of
the mat xresmclc ase o] I t omat ogr aph
rr_easure%e % g;c%?gggl ub|8VF§e h%orr%n%% Q%e{ F%d%‘r‘%%ﬂ ° p g
rubber - cqltcaatalwsslgrem reagBantsi bheresslaseda refﬁcm_ agf tehen}x:edl@ol vent
[methyl W on théeieﬂéi%ft aggm(ei:hill"/f%atlon Howevdk Old}gd words, in

. the poI ynmerization of trenic

18 notRAREioB| reket K dérgstéusnrsmalt o ddw erafialy st of the
styreni ¢ nopg@{ngnd the nunber average nol ecul ar wei ght M of t he
styrenic resmform { he rrat i X can be approxi mgted with -~ a linear

equati 6f, the ntﬁ%’éu? F1QRi g€ BPQFhEeﬁ&Prf’% cegnatiop %rﬁ%"dr‘?%bl e with
- accuracy bwmnini@éIréigmhemaynberempnoyeldn 1n thet imgrcabmea:muaéttesp\ (1),

h d h dth
ntercept - enersdBitol chECBPALLIBY or cnel BRESERE. AnerABF K g he
rel ati onshlgohestwe:eenehleased caumbar emhaa:ge rmlsemsl .ar Regitgituldrland t he
~conversi on &eﬂ&ere& g?{:yréﬁ %ﬁats%rlf,téi'ﬁ% %clgig%aﬁzdlﬁ{&é’r
gar eat er. CCO e

ove menti oned er-cormt ai ni ng
styrent® resin cEre b‘éa\'a?-%ueéﬁ ﬁpgﬁoryﬁénszmag' e reastilpheeparatrdrenic

nmonomer in ﬁﬂﬂn pméecs\@@railtbeaeubeﬁr mﬁ.St'ED.Q@eBJy Anydmeans Grfituddid o of -
not | ess thP gfr suc co% ﬁ)h% ,that the 15 rel ationship between .the
conver si on PRoThet ¥R TE h ion, zpgd ARy ﬁl?rﬁ?é’re?ﬁfi Il ecul ar
wei ght - Mn amytmeam{medat eﬁlltratlnsanamblynbar achietvieth by any means The

systemin t S ri { |

limted to@%%éﬂ?%%%nﬁé If ﬁﬂa{:ﬁgﬁ k’%@e'r (90 %%rh %grrr%lr}} Zi ng |n a
cont i ndBus mn@mth'éereqzartmégep. and phevwddket-he conversion T and the -
nunber average pECHL kL 1690k typlcymg,a&luheum&owﬂnﬁdwem deanéhl near

equation by extrapo] ating the val ueS _of the conver sion T an

nunber averA&kfe TP Iéb‘ill’é‘?‘“m’al %l gAtSRn nERsupddest £ToMatas @p dibgoints
(e.g., tw ity &b smnfcbmaccauiaerefslhbemolsmr rzaldtdiony oRass (or

route). been Ipre\}fbﬁgfy p% ﬁbéat bgnA #‘e@ﬁt%%h%(i'i‘ier %cﬂp E-;ccq{aﬁ&?

styrenlc nonome trix resin i1s

19 25ys e trad pbritand, M@Brw Bfbechgo beoghureopubdisbegodyodmhm
preferably a%ttpu!aéé), 0Pk 0, 20§7800. SeéM”'éI)so(?ngha%ﬁhaéQr5| Wydrati¥n
transformati o )Eﬂﬁ asuiedﬁtgthetlrre %r articles are
bei ng for nﬁi":? ?ﬂ@o POt phaLerastine 18 rﬁé’le;&rt‘)réﬁvfftq t3OR% i on
p][ oceedﬁ) snbth ePolmlleaﬁrejaeernanlbrﬁnes, At:ba;adxus:pem@d; ruﬂebegdz&rtl cl es
after the i r as S tio u

W dhF @y%&él et ?g %hB{a%ﬂ gl i o)y r}sztsa I\;%s(ar) on

resulting i fficul ihi ng"the "particle™si'zé.
phase Baversi on Vanomo@mtmghﬂ)osﬁ)ﬁe produbvhs( h\)ayoﬁo&mndhﬂ'tﬂr@‘l tdfe t he

Syetem 1 oo TRASE s Tt TertecaPeRre] £ py rRRPRbEY aBlpkiiy 1R 221 N0
T ubber corrummiucts ra:lreieptqui@edt fn Bbhewe 'I_anelow phase ‘i nversion (or _

transformation)” neans "the tinme rubber - . particles are ‘bei ng produced
fromthe liquid phase as the 15 polynerization proceeds, corresponding to
the tine the - - conversion reaches about 10 to about 20% by weight", and

‘the . 35 phrase "on conpletion of the reaction" neans,--though it depends



on reaction, conditions, “the tinme-thé rate of polymerization - reaches a -
" predeterm n@u}%yﬂs o, corresponding to the tiime the 20 conver pcushopsdss . .
out

about 60 to 096 ' - . The above: nenti-oned Japanese Patent
Appl i cati-on-Lai d- Open No- 199916/ 1994 - (JP- A- 6- 199916) di scl oses that
t he. fhernDpIastlc resin is obtained bp-heating a nmixture of a free
radical initiator, a stable free radical agent, and a 25 S

pol yneri zabl enononer suchas- styrene.: épaﬁ%ssy enlhomever si nce the
nunber. aver age nol ecul.ar weight in th stage - of the -
pol ymeri zation is as small as about 2000, it is difficult -

20 . - to disperse a rubber conponent in particles. - _ Vhen -
‘pol yneri zing acc 4yrm)to the bulk polynerlzaqhgn met-hod, the Mh (T).
-~ of "the natrix re 3on phase |nverS|on (a . conver5|on of .about 10%to

about 20%
resin on corrpl I’SI ab (g oto
about 90% is _shbf ar fas \ he ngnb Aver age
mol.ecul ar wei ght range, t rticle size
can be controlled such as_to be W|th| n a suitable range,gthus =~
providing lo a styrenic resif -of excellent “i npact strength.” MNbreover,
the “val ue M (L) is 1:5 tinmes the value M1 (T) or nore (e.g., about

1.5 to 15 tines), and preferably 1.7 times the value M (T) or - nor e
(about 1.7 to 15 ti . mal | er than a '

rove the i

(L) the matrix

- conversi on i &y 95' Ty sl owe n about 6
t he nunber avera

-extrapolatlng t he approxi mation = € equation (linear equation) D
representing the rel ationship 20 betmeen t he conversion and:the nunber

- aver age | ecul ar wei ght". "~ -To -be nore specific, the Mh (L) of a
r ubber - contalnlngIsomerstaranchresﬁndmmMVeﬁlﬁnqua eonpodndadf structure

s, for ey, abo f 7 to 15
times the value g? }I1a “%JT% [ Mh ?“%%I\/h'('T)i @%e%afhﬁéf%?%af?g&.'\% M / Mh
(T) is snal |e¢mn>qa|%d1°§ fermulasin sofbe Fedicamfotisomer R eBeCpPrblap
ts:] r uct:Jre | &&ﬁ&’béﬁré&(@ﬁ@dhnﬂlktﬁkéeﬁafsl FeudHls 1:1:98 Ue Mohdy raises
e nol equ ar 0
o " 26 Yl e SaPRer R AR B AP B, HRRG 1 P LFRISE [ n the
vi scosity ofratttxao,r eand | bensgsthm uIqumatea@aetlml a idecietmemimed by the '
‘operating ef d t fl
mF))I dabi | |gt y 0 ﬁ%ﬁétﬁf&g]‘fﬂ %QEE%HEQ 'c%]_!,_Qgtt'l%n r%\%lnérgiaﬁ‘l@%éogw th an _
el ectron m<nanxnmm§xehen9ebbeslnphaséORnenhe @ eosdemred sisonenrrabiot he
rubber - cont gifi gyg, 32 (1/Ia 5§ YW&B BpE8ThBAl S nOR% w&mé@lw&eghe |

further the graft-polynmerization proceeds he stronger tendency o
toward 15 compayed e/ 3Rel FORLE BBEARI ﬁfsﬂlsu@t%@ttar?é‘?%b’ﬂé?n CePiBIning
10 styreni cpcs]qukfbé}susorbutacidnhghthaoaytll&eattiemfsﬂdp saharthdype

(salam str B HAESn C5E £ @E8nCoRERL! 9R] %zgl i st Qﬂxrn.ng thlS

viscosity). Mreover, according to the present .invention, nce the'
radi cal rea@roregs ceeedsot nolasspeedf-l c manner, the’ poI yrrerl zation
can be effected e'ﬁ‘iﬁé‘ i L5E §I_Tr¥ e n system-
during the initia stiéégaeé %?éf ﬂ 2 aQEJ.BH gﬁerlzgltlon I”s re a |%Iy | .ow
- as conpafed aantnpkled reaction. c'Bh@eﬁmléﬂaa rigm canssentmrfomtsaid _
reaction. Th@a&fnrcm are as f:abpd:wsatlnm 08 a1bar,gehidkead rng;force al l ows

" the rubber . onent .to haye a core/shell structure.

| n the pol yt?é?ﬁ”’ﬂii’r"&ﬁF cfT19n, UsipeyfefftiPRoR*change xnefin zﬁréﬁ may be

added. Addi tud]meﬁeﬁhemﬁmragath@nsbnvénat 8ystem, a cl@ﬁr@dtﬂﬁ o¥ hi gher

g-val ue. ft ﬂg@ol ﬁgrl zation initiator Uge can Jmade . of

convent i onal™< PEECIR YA TS 8P okt gbgrms in e re AY by ketone

per oxi dz% (magct;unqacluﬁmmonﬁrpmnglﬂhe reacfhon to complet:.on The

3,3, 5-trimethyl o] t hyl cycl poh anone .
5 Or%( gﬁ%ﬁ@ S ﬂ%o\gﬁg&,ﬁé‘& isomer, 3°Fchpolhd ef<

per oxi de) ;
bi s(4, 4-di-t- butyIperoxycyclohexyl)propane 3,1- bls(t-

ge nol ecular weight is in - t he range ment i oned above by_Q-



22 butylperoxy)43,3,5-trinethykcyclohexéne 1,1- bls(t-

but yl'pero exane,nn-butyl-4,4-bis(t- but yl per ox
' hydropero§¥é e g., cunene ‘hydr oper oxi de, diisopropy%ggﬁgghgﬂm3=
hydroperoxide, 2,5- 5 dinethyl hexane- 2,5 -di hydroperoxide); dialkyl
per oxi des (e.qg., ~di -t-butyl perOX|d§o di cunyl peroxide, -t-butyl cunyl.
per oxi de, a,a -bis(t- butylperoxy n}lsopropyl)benzene 2, 5-di net hyl -
.2, 5-di (t-butyl peroxy) hexyne- 3) d|ac er oxi des benzoyl
‘per oxi'de, &6 roxXfar, 31 u?h@? EgﬁkPﬂet En4th3163aHF@ﬁEGFGﬁ€nzoyI

. peroxi de) ; oFe ey G ebsdiied, ,abtélﬁlbound of formula Ib.

but yl | oh | d t
- pgr)(;xf/y(t;e(rzzg)e(l%/e)SD S |car qgi%édfggggé %E& ggﬁi%Bnyﬁef&&Xans%organlc
-per oxi des: emgﬁo&ednmhcgh&1mmacu1de of theppreaéﬁatmnvéatgon maya53|um :
persul fate 8&@&”' Al dlaf e}eact}:'t:’onanﬁn@léﬁ!ﬂﬁssréggﬁgk %?8@11311:21:5

. substi-tute benzoy per oXi tUreés, “suchas m enzoyl
per oxi de (BRsdeoviendl viskd. Tymiakl4p) | the solvent OﬂsChhece is a

pol ymer i zaleQR iyaidy acfaoge ar&ﬁzéh&fi@&&'”dtﬂ@ys Pvent sHofld ?XB@ exanpl es of
whi ch are azog |sn|tr| . 20 Tazobis uty onltrl es typlfled by_-
2, 2' - azobi §PIFBFEy It tSrqufémlc aqs@mota% of the resin. - -

2,2' -azobi (r&fré&tﬂé\d e et tHdt ec)he i—’actlce oﬁZ@HéSiéééQéﬁE'”' les
typlfled b .azohi s(4- net hox val ero |trllpﬁ and

D L S i G ARV et vent) WEED Ye3anne BB FERIALER os
such as 26bt3;&ednmﬂmhdﬁhraaﬁphat&nrgm®ronloninatée)solvéntazobls 1-

al kanent { bL&heURly Unbdne AR ALY A 1GERDS Reprane, R baRe! T ©).

particul ar
cycloalkanshﬂtmxﬂxﬁnqﬁnq) dnmqthqxxﬂﬁhangciamd]tetrachloroethylene

[err]cycl | o0p k2Reidd (5&) tﬁ@i&fﬁé@cgf b@ﬁé" géhéslwg (51891 By
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the . core/shell structure, a polﬁnerlzatlon reaction may be carried 25
out initially at a suitable stirring §ﬁ@§&E§e g., about 70to 100 =
rpm, 2sen at a Iomer stirring speed-(e.g.,. about 15 to 30 @ -~ rpm
decreased at th i me_where the conversion

35 O omorer W R R S o eE 65 hder BORIE SPhcrrampuz P8
may . furthedr&enp@hpgan;uuAlkwsa&weﬂtst&md beagehyseweredusétieas bei ng

e rol bEeHERA M Hhe (AT £ DU gl Rl AP0 8L L1 arealBEy €252, L NE-

VISCOSIty neri zatiron s tem no styrenlc
nononer |swfeaghﬁer( ed®asis imgrcept %@rﬁ@&hbperferpamedémuld -

r ubberssonbarama@ogxﬁw C(HERH)N solverdy i Mg éh "REQNLPEYU1 8t eliNBRSE! 2
' contalnln st eni ¢ resin; having a bi npdal

type lgg%

norpholOgyveeﬁﬂﬁléedvaf H?suﬂ%ﬁﬁ %ﬁ%r@ﬁ$n§F%EcFﬁF€§an§8 (Bn be
pL epar gg bNMRY N @pie ctuah armwdﬂt:ldms:l@a&t xﬁa@@ze‘?dieﬁrxfellm:nalmce f@&ﬁtﬁfl i ﬁd to
t he rubber is reduce ecu wei ght of the
mat ri x res#%9§p§ﬂ§?r8?£?|95#91P8ﬁ F% %quﬁ tﬁdﬁ% di ff erence

bet ween t hepratriometesi mtardd .85 MHzrm&ﬁxncmoumememtsbécvrsﬁesekyht

decre ngsphegh i ng r age of the
polydgﬁzailg 1§or urt%§%¥%$ égi(fﬂgfﬁh5%§ﬁééﬁéggnﬁﬁﬁﬁm§gt9§ st age mhere
the ol ecuP&F as describe i t al using Silica Gel 60

(230 400 mesh, E. Merck). Stlll et-al., J. Org. Chem.,



~of the nmatrix resin islow Wen preparlng the rubber-- : ~containi ng
styrenl C rewrégpl;%g&ng t he bi nodal structure, for ‘exanpl e pcnyso%iésss
cofrposi tion pol ynerized at. a suitable 20  stirri ng speed (e.qg.,
about 70.to 100 rpm. then at a lower - = stirring speed (e.g., about 15 to
30 rpm decreased at the. point - the comgersion of the styrenec nononer -
i s about 20 to 40% and, . - optlonally further poI ymerized or. further
polynerlzed afte m X with, an additio reni c..nonomer
RO AR TR, Ty S (S CRITE AT - ﬂ%ﬁ%}y@f%%%n

- system: - and nit AAE Y dei¥hend BRNATRONtYJINERAIpHMENE zati on 5
34 system so ar as the rel ail onstjt E betmEﬁ%the a§‘(r)nver5| on T[err]
8-¥R/&

of ‘the styr eﬁ%ﬁﬁﬁﬂﬁt’ﬁ‘?ﬂ b‘e‘t%r%l%‘é?’ﬁﬁa Ti-he BSMENFY analyses ght
Miferr] of t Ifeznvédlﬁuf afdre adek éhrinedabhoas ankatawmltdmmetnc

conversio rr renec mer after bein ed_and

- nol ecul ar vvel[Egl‘Ft"] ]E)ttht%y%%ﬁh ﬂoggfﬂg’cgﬁlﬁgsaﬁlﬁ x%dﬁgte(ﬂ"lneé Jtf%/ I i near
equations i ndiperdedldss ¢ip3:.11am¢'s ‘endat Galienkamp hot adnd Batth anpunt
thereof are nog articularly re T, n tyrenlc
nmonomer addedi ﬁg%rp % aé% %%9 gg{:tlgf'f% léwté“l (%hot&a(qg'c; , about

10 to 40% by 1\1mtg.hm)ente.l aand/ea:t@ uricorhectedal é?ms&dt defsoripd isnry mas s

mononer. ra AGFIiES) @g%ﬁé'@ﬁéaﬁﬁeae siugt abkzer&%t Hstuddifes ve

condi ti ons ehkbl 68 one 10 produce a résin havifg a Salam of
core/'shel® siTPuSEIRE a‘&o@ﬁﬁg"t%a?%esl’ﬂ?ﬁﬁe@éteﬁ Higharesolutiqn yary

the ratio of shlaa HEME bW L+dhast WhiHs agpeeershqFhABME) wiereCidbta frted hose
with a salam structuyre., To summari ze g‘g 2 gl g to theé:process of the
% Y6, 4 g5(

present inveNEABY & f@rian %‘?’6‘&6%\5 et ogy -
(configuration), The yialidslsf ss-zmemoicjaezeh(spmeshdxyphbmylpart| cl es) of a

r ubber - cont aj_ni hryctune |s I

“rubber-conta ﬁl"ﬁ% @DI]}:}‘ F&si™ b%%l#t%pdé%“l?%g by hlggog’%rrfga A6 nay _
optiohalls béigepar a@mtqanaphaed(rb@m) 1ndcbmpangsmnt K ca agolapdhentiid
~then precipi LalAG IdF 31PN &@a«ﬁm prepafédrﬁyvghﬂgleh&et gyt JmBid er

such. "as. the nomer QOr solnq/ 8gdglaer C(c)l:}églr#t“gnal .- .

styrenic resfRY5S he FF%sedt®r ﬁﬁf‘?ﬁ’/]e?‘ltl of* ﬁayPB

additive, such as a stabilizer [e.g., an antioxidant (phenolic
ant i oxi dant, phosphoric antioxidant, and the like), an ultraviol et ray_
35 absorber, thernostabilizer], a flame retardant, a |ubricant
(zinc stmarate, calciumstearate, ethBXaMBLBsIearyl am de, _and the '
like), a nold l|ubricant or parting agent, an antistatic agent ;
- filler, a colorant (titanium oxide, red iron oxide, 5 colorants of azo
- conpounds, pby¢ldmetigm:hal ocyanine, and © = heterocyclic-series
“conpounds, and the Ilke) a plast|C|zer S and a spreadi ng agent (or

texture) (e. g., polyeth

ene col,
r ubber - cont ai ni ng#4 Qt)gré%@ r“Lfg’l}%’ lt?féylp’t"l%%‘éht'; TBtLP?Wéﬁ? S’H’}I‘?ESP% LFSed

-as S resisn m(;grraey hir®R x(18-s3% 10! (o) resnbl e@dagtapméymbmakb@w sby being .
used in co

t I
resins, ther ?Ebt(')ln gd 123 s a“‘rclflﬁe %‘Hva ??%ﬁe g%?oﬁé??? Iggglaaéxarrple
t he rublbetetonsamdhg_rsnmrierhqturmlfﬂ.aﬂkt hegqpippedt withent reflwy 15 -
b | t I bl end,
be el ¢ 1 XeqolubladsPAPLY FRALE SN CAuDS, UPRD €%ap B8l KiBRer  Dlen
(e.g., styreptefildedemd thuttiedensy| ﬁﬁte#?smé#leSd"en’éthéraﬁ@GﬁntO the
pol ycar hgnat 8gaceBkY €S @S ik e Ui HsattedOty BEflux ahlCBlirred for

Accoerding to the present i_nvention, a rubber-containing styrenic resin

i s. produced BySahopEsi Mhd leadzeqt LR AGRy AT YRevVing t}éﬁd""?FlF§ -al T&4€ one

tj_o easi I)é C%%kehrbhﬁa@wmhww‘ﬁj ﬁcgeso 7oocpartT1¢é|er§s1ﬁ Qﬁst he .

i spersed ru acgor t.he inte . use ea i i ber
el oney “EREESRREC R BARG &E b puchiis FifnelSaRa Whsbe

resi stance twithe2et yﬂemioduene r &ten.toltedl stedatnt oof eslne Eslexaekl enls in

: surfa_ce=3g5I 05§e8¥§8ed and the volume of ‘toluene needed to use as a

rinse for transfer of the filtrate to a 500 ml



i ftheparti cl esi zeof t hedi sper sedr ubberi sl ar ge: -Moreover,

_ "| n |npact %?/(gg?,ﬁséﬂ a |l ow rubber content, the styrenic resi npb‘iﬂﬁéef‘dshfnt ..

Furthernore, the. present i nvention S It
possible to all ow a rubber containing styrenic resin to have a :
m crodomai n structure of the core/shell -t;)gpe even 5 if a diene rubber is-
enpl oyed as a rubber corrponent S - EXAMPLES

Hereinafter, the present g tion W||ll : %SCI’I hed in further detail
with ref er HRAFTANIERERY) f g¥aRafpLeEY éﬁ& JrR&S d’°33}m}?o‘rre - be
construed 81$1d6§)l 0 Nged hp $Nepe: othtibevolumel a\fe&hm accounts fod n the
fol | owi ng Exa tlﬁe Exa gs . ' esseC|f|caIIy_
stated ot hé&¥@ a%ﬂ“l’nog‘ggg ﬁhg V\Bpgur uriRgudekd €2 'stream of

ni trogen gaiMiddtiopo] ynerization 15" appar at us conposed:of a 20 L

- react ors'equi_pped with a stirrer ~and a deaer ati ng appar at us- equi pped
bi.axi al “extruder connected to the reactor. The | zod |rrpact
.strength, Heginxkiangementface appear ance, the rate of 'pol ynerizati on,
nol ecul ar wei ght, the constants a 20 "and b, and the content of parti cles

with a core/shell structure of . the styrenic resins _obtained in |
Exanpl es and CorXhe ofjlerate was kprBSherEefe oy red 0o Ml EoMmARALEA™ h. t he

foll O\é\n ng rﬁatyﬁd% fJpea r[ri'éﬁ?a'ﬁ&ﬁ&‘hxl &bhaeatst@r | 15 ) K77-1|(\)/Easured in-
accordance w anese,l.n ial - andar ds :
[ Rigi diPy M&Fda Qi AGLE| g@%#i ¥§f adaed 3VEY KERs IR LSS é(@cf-’d"rdance
with JI'S KEZQBropp:.ng funnel. The mixture was rinsed with33 ml’ -
[ surface appaddnee LHPUEELLadhposhl ¢ sor a:s nHIEYl O8% (e .
gl oss) was Treasu err in accordance _
with JIS K?!E(IB’lane (Drum Stw:tat ewes pdﬂ9depivz=at PoR 0 sdmugesi.onjThe 5 -
The mononen, ;LeqRtd i vils | $héACst SAFEH0RLSObY! ORDHAINRRE, and BE iHea

pol yneri zatl on was determ ned.using a gas chronmat ography GC,
manuf a&bur &b \B8T rRAmei 3akuBRBYS 0. 98 MS, °§0FL§F?E?I°PEB°1 (1229 (Dram:

accor d?nce SMdtdt:{c)lt Pﬁhé rﬁ&%@dl oeégnflazddﬁehhedsg,l aha: Eﬁ'enl geflsxt:@adadi
reagen or mam-ae an e e n e nono I Was
el at ed T wim el AR FhnrSRtnt PR RS T Bhel Rixcide BRE Coen

pol ymer. . cooled Mube@Ulaatwei gaté no faster thhe BORDET pevehaye .nol ecuI ar
wei ght Mh (lea%é\’hc ég ﬁred f&?eﬁté’etggéta&eh%ﬂ? E'E' geular weights (M

upon phase | nversi on & Tonver si on he natrix resin
reache3d0abdiitl tromed, waskedbbwiceowd thndS cBAplieYBén ((Tpltlﬁé/rlgédtn @®Rd t he

tinme the = gridPMer§oOnctendss E@M'iﬁaéﬁﬁhl” reaemeS-abeuteoGQ;at Otl%lb(%gt b90% |
wer e measure y actured by
Shi mazu Seif 83185&% a%%@ (E?ﬁm?éf%gérﬁt#t gp Bii Hg3% tions.

- Col um:" Shodex K-806L, - t hree col ums arranged inline . _ Sol vent :
"THF -~ ' Col um tenperature: 40[err]C o Det ect or: -
differenti aI r ef ractorret er (RI) 25. Fl ow rate 0.8 L/ mn.

[ Constants "a' and "b"] L The constants "a" and "b" were

cal cul.ated fromthe : o . 38

obt ai ned nunber -aver age nol ecuI ar ‘wei ght Mh and t he conversion. usi ng
the equation (1). - [Content. of core/shell structure- partlcle (smal |

particles)] ' _ ‘A transm ssion-type el ectron photom crograph_ of the



5 conposltlon was taken using an. uItra thin slice. cut therefrom ... and,. -
. of about 108&) gﬁg Y polymer particles, the percentage. . bh)ﬁggﬂmsg)f
t he particl é) containing three- or | ess och usi ons was cal cul at ed.
‘Exanple 1 10 - In 150 nol of styrene .nonomer were dissolved 1.3 kg of
pol ybut adi ene (manuf actured by. Asahi Chenigal | ndustry, Co., Ltd.
- Diene 35A), 150 mmol of a polynerization initiator ( manuf act ur ed by
“NOF Cor poration, N per BMI-K40) and .75_nmol -~ of an-additive : _
[ di et hyl hydr oxyl anine- (Dai cel. Cheni cal BXAMPLE2ustries; Co., Ltd.], and the
~solution was fed to the reactor. .. - The solution was pol ynerized at .
95[err] C and r.rjn eed of. 85 rpmfor ;3.5 h en-at_.a :
ténperature’ th eﬁ?”ﬁ"’?’d‘%ﬁa&‘ﬁ@ was Psg??ﬁ?n?ﬁe?‘npd?\?n?ﬁlfret B the
poi nt wher e. e oylerzitoion and reesheangemeant 3@exret botdt iconduptssbeih was
decr eased. do t ri roceed
fart her. d5 %Tr%ﬁlé?ﬂnt é—?a d%mpﬁ 88{?¥§Eco§§é%§|go\§%§f%ye%\ge%&ﬁmq' t he
“rmonomer | eft tﬂmere:aacmiwascorm:e@nsttate%em]@lwathdt 1-1 Extammi@r 1. -
equipped with the deaerating apparatus. The. nelt strand . extruded from
the extruder was cool ed and cut to give a sanple 25 in pellet form The
physi cal prof¥cdiigatgfon he sarrpl e was . .~ measured, an'd't'he resul ts are
shown in Tables 1 and 2 Exarrpl e 2.

39 .. In 1 rwer SSO ved 1

3 bt AR en (e LT ﬁfﬁmﬁaﬁepwmes LT
D ene 35A), Z;isnmsag-f a lymegizati on i-nitiator (nanuf actured by NOF
Cor por at i on, er BMr- K4(2£ﬂ-fj 37.5 nol 5 of an additive (nmanufactured
by Dai cel P& ndustt ' Ltd., diethylhydroxylanmine), and

t he sol uti on@mﬂlfzatntmm trfesf 1ux txm;%u:to? 5Theuss| ut i on was pol yneri zed at a
stirring spe 0 4R an .C for 3.5 hours, then at a -

t enperature rig'lssfe:(?luené%l 130 err or further polynerization. Wen

t he conVid si 6&5/\/3‘9811'0 @Mﬂtm@tm%ﬁ%ea &PYr€ne nonomer was added.
When the - conversion of the entire pol ynerization system reached about
40% again, the stirring speed was decreased down to 20 rpm and the
pol yreri zat i Bﬁa\ﬁa?nzﬂqr'ﬂktg to proceed further. At the point wher e the
conversi on exceeded 70% the nononer ‘left unreacted 15 was renoved at-
230[err]C w g‘% %‘t?h‘ ruder. equi pped with the =~ . deaerating appar at us.

The nmelt str S was cool ed and cut to give a sanple in pellet
form THD phiiSAdgolmengetinge: 1 bitehe sanple were nmeasured, and the
results are ghoun dihelal & oc bee e Rep t#fe: 3 hrBxamle 3

In 150 nol styrene .nononer were dlssolved polybutadlene
(Asahi Cheni S8&RT] hdie AF &P °G taften) heptane: 33%69‘1' 100 mmol of a '
pol ymeri zati @R ibnichinl Gt (@ pef HMlekdWeptane: MBURRCt ured by NOF

Cor por ati on) and 50 mml de an additive 25 (manufactured.by Tokyo Kasei ,
Co., Ltd., 2PREERPE:2- 146%s osopropane), and the solution was fed to
t he reacIsDr HeiSI&ane add&iiigin animeas pszymmmtzesl at a steerl ng speed of ‘85 -
rpm and 95[e 40 - for

3.5 ‘hours, Een gtleff(g’[ e"ilrmr‘T‘lé1 and: tqhellp% I3'/rrer| zation was all owed - to
pr oceed furtliitl;?rA adidticne tdmeser skbhrmiade®®d about 30% the - steering

speed was. deﬁeeeaecdtqw atftéﬂ fmﬁwlé:t@n - 30PgiMAREEZAti on was al | owed
to proceed further. the point. 5 of a conversion exceeding 70% the

mononer | ef t CORAAASH &?%s 50 °C RRKIPREE 23[err]C with the extruder |
equi ppedso t pinhe ¢eafy Vdfitre prodRPArfilsradienel b St:r and .obt ai ned was

ropertfea obakkovint o 2 x 24 B EA L Ao EoMeR8ZERL LTS chown i ¢

Tabl es 1 andTBe ré8ults obtEdrExt afterﬁe Exarrpl el ' In a 150 nol of .-
styrene rmnoger were, di gsol ved 1.3 kg of. - pol ybut adi ene (Asahi . Chem cal
| ndustry Co. P If’j ene 35A), - 150 mmol of a polynerization initiator

[N| per BMT- KlOO 1% quinmfactured by - NOF Corporatlon] and 180 nmol of TEMPO
35 0.21% rel subs : '

" 0.08% desmethyl



15 (manufactured by Al drich Chemical Conpany; Inc.), and the - =~  soluti-on
~was fed to the reactor The solution was pol yneri zed ture _
of 95[err}‘@ 363 stirri ng speed of 85 rpmfor 3.5 hoﬁ*@"&% :
tenperature rai sed up to 130[err]C for further ' polyrrerrzatron At the .
poi nt of a conversion of about 30% the_ 180 stirring speed was decreased
down to 20rpm and the pol ymeri zation was .all owed to proceed further.
At the point .of a conversion _e‘x_ceedi ng 70%, the nononer left = o
unreacted was - renpved at 230[err]C with the extruder equipped with the
.deaerating  apparatus. The nelt gfxwpdeextruded fromthe extruder was
25 cooled and cut to give a sanple in pellet form- The. physical
properties of the sarple were neasured, and the results are shown |n
'-Cl;gbl es 1 and 2. The reactlon conditions used for this weret4identical

npar

di ssol v % Eﬁg)scﬁ in Exqmplg, g a%l’f%?‘%é%Sgﬁ{:hﬁhgﬁ'ﬁiraﬁggﬁg?fg%nei’é@s Ltd.

Di ene 35A) 50 gallkm rgﬂsm-flme@lmmtaﬁr waerenusedt dn pliager oEI\/IEHé40 '5'

manuf act ur E factured by
Al drich Chg’% ?&fﬂl n‘ggny,éﬁécy@e nd°¥%emyﬂé 8{5 u%@gﬁ \%559?) o t he
reactor. Th:efmlajtha:ptam pidifnien 2eas increasedt eqperhbure,ohn%[téxer] C and
a stirringg for r a r ai sed
up to 130[e?r C flor furtﬁdrar e a&ér h?%r%%trégﬁmggn g’ﬁg EQET}% %reﬁ e
conveik? on4ndeuaFout Tﬁ(ﬁ@retﬁtelts °b%4’r¢?<i1 ngeSpets ﬁﬂélell!éreased dovvn to '
20r pm and t he pol ymeri zation was allowed to proceed further. At the
poi nt ' % 08 coriéersr on exceeding 70%, the nononer |eft unreacted was
removed at *230] '@ with the extruder equipped with the deaerating 15
appar at us. 99TI5& pelttersty and obt ai ned-was first cool ed and then cut to
give a sarrBI I%eqlet Jorm The physi cal properties . of" the sanpl e
wer e nmeasure an e Fesul ts are shown in Tables - | and 2. '
~Conparkg i ve.- E)?érrrpie@ﬂ&tm . In 150 nol of .styrene nonomer were

di ssolved 1.3 kg of a styrene but adi ene copol yneri zed rubber

(manuf act ured by Ni ppon Zeon Ltd., NS-312) and. 15 nmmol of a

pol yneri zati on ~initiator (Perbtﬁ’%M 123 manuf act ur ed- by NOF

Cor poration), and the solution was fed to the reactor. The sol ution
was .25 polyneg}ze lO err C.,and a stirri of, 20 r At the
point of a cOnvéJrh %r? t zﬁﬁ%l‘%’h ﬁr???ﬂ%’@%‘geﬁnvége P Rnhecrea_sed
down t20 10pﬂ.pmt :and- t he pol ynerization was allowed -

42 : Is 'andl t t S '
exceeded 7 % t qqrr't?r‘-%:" dt%\%%:rt%edna&t Jrgéerrr%\?ﬁﬁéh Pﬁn{iﬁ@%ﬁ@& agextruder
" equi pped " mﬁphgﬁhé%egé@ﬁﬁﬁb%ﬁﬁpa‘?%ﬁq}'sorat Ao} e$s |e-herwise nokefly strand

‘extruded fegm trbece&wwnd&etslcﬁm)la% %&ﬂ ﬁmléé?ted51ﬂl EQa@psanple in

pellet for The Si p opertr es arrp e were neasured, and
the resul tg}‘g %nocfﬁ“ra hlr2h1°) -4 Exanpl e 4

[n 15@5ml methskyrae:rmdmrmmre wear@ xhcsfmdse&ﬂ to 31&gs Okg, 1Qnaohymut adi ene

(rranuf actu y 200 _
of a. %gﬂf}%err z%gegn i al’L °rr%)lngl)ét\/ﬂ' "tgl% t?rg?iﬁfgi? ot d by NOF
Cor por ati ohh &he reecwisn orfesaarel Was atmhltef/:ere{ dnau'qasgdr ox¥hani ne, _

manuf act UrSQlE)ﬁt%hC%'f the YRV iGH ofiREUBEd Ivess Jg?creégﬁgd)fréﬂd9§h€o :

solution was fed to 15 the reactor. The sol uti.on was polynmerized at
stirring spe8dTPm. offhes Tesnlhey APadmadEWeRes. 5 hours, then at a o
t enperxg ure raised up to 130[err]C for further pol ymeri zation. At the
‘poi nt the 796 gonv%;@ on réached about 30% the stirring speed was

decr eased 20 rpm and the pol ymerization was allowed to
proceed 20D00f 8kt petencihereafter, at the point of a conversion exceeding
'70% the ngNoger eeLf% react ed was renoved at 230[err]C.with the

extruder equi ppea e deaerating apparatus. The obtai.ned mel t

st rand vvasocgéffedeamétwl to give a sanple in pellet form: . The-
physicgl properties of this sarrple were neasured, and the 25 results are
shown in Tables 1 and 2. _ o . _ o . :



Exarrpl e 5 .. | (’mmm("mf,ml ne mononer were dissol ved 1.3 kg of
43 - - - polwwggéne mrAsahl Chemi cal | ndustr CT,GQ” 6683

Ltd., Diene 35A) were di'ssol véd 100% mol of a pol yreri zation . rator

- (Ni per BMI -K40, manufactured by NOF Corporation) and - 50 nmol of an
additive (diéthylhydroxylanine, manuf act urd@-by 5 Daicel Chemical
| ndustries, Co., Ltd.), and the solution was fed to the reactor. The
pol yneri z thg %ﬁﬁ ﬁafrled out at a - stirring speed of 85 rpm and
‘95[err]C houfs, then-at a . * . tenperature raised up to 130[err}C-
for further polynerlzatlon At the point the conversion was about 30%
-5Q mol” of a nmono mer 10 added. Wien the conversion of- the entire
pol'ymeri zation system r?%%ﬁﬁe§°5bBE?P§6%P§gé|§OWHQ¥QQ|QfIfQFm®bedIhas
decreased down to 20 rpm and the polynerization was allowed to
proceed further. - At. the point of a conversion exceeding 70% the

- mononer | eft . unreacted was renoved with an extruder equipped with a

15 deaerating apparatus at 230[err]C. The obt @PRed nelt strand was
‘cooled and cut to give a sanple in pell e.m The physi cal

properties of the sanple were neasured,. Ahe results are - shown in
Tables 1 and 2. Exanple 6 20 In a mxture of 50 nol of
acrylonltrlle mononer and 87 Q4 styrene nmonomer were dissolved 1.3
kg of. pol ybut adi ene (manuf g y Asahi Chem cal |ndustry Co., -
Ltd., Diene 35A), - .328 plef{ A pof yneri zation initiator (N per

BMT: K40, . manuf act ured RO NOF Corporation) and 328 mmol of an additive
25. (di et hyl hydr oxyl am ne, manufactured by Dai cel Cheni cal | ndustries,
Co., Ltd0, and the solution and1b 25 kg of . ethyLbenzene were fed to

. the reactor. The m xed sol uti on was

44 - pol yneri zed at a steering speed of 85 rpn1and 80[err]C for 3.5
“hours, - then at a tenperature raised up to 130[err]C for further

“pol yner i zat i wher¥hanthbe RCgRvRLS AFOitH & B 4L g meLjgation
system reached about 40% the steering speed was slfﬁzggégéeé éomn to 25

rpm and therg@prgsentzeli-op wakyll,| wnedh comﬁf{§g§meed further. At the
" point of a conversion eXxceedi ng 65% he nmononer |eft unreaced was

removed at t extruder ed with the deaerating
appar at us., %%2‘[: %%gg%aﬁﬁggﬁoxyoﬁf’gﬁpﬁélﬂ’%§ %ﬂp“gﬁlaanw cut to give a
sanpl e % peIIet form 10 The physi cal properties of the sanple were
nmeasur e and the - ‘results are shown in Tables 1 and 2.

Exanpl e 7 - .~ In a mxture of 50 nol . of acrylonitrile nonomer and. 87
nmol of styrene nonomer were dis d- 1.3 kg @ yIOR adi ene 15 - '
(manuf actured by Asahi Chenical stry Co. , , Diene 35A), . 328 ¢
mmol of a polynerization inijtiafq [ pe manuf act ured by NOF
Cor por ati on) and 820 nmol oRCan addit i (dlethylhydroxylanlne
manuf act ured by Dai cel Chenlcal | ndustoies, Co., Ltd.),.and the-
solution and 3.25 kg of 20 ' ethyl benzene were fed to the reactor. A

pol yneri zati on was - carried out agra steering speed of 85 rpm and
80[err]C for 3.5 hours, then at- a tenperature raised. up to 130[err]C
for further polynerlzatlon When the conversion of the entire

pol yneri zati on system reached about 40% the steering speed was 25 .
decreased dawnthe &&dﬂaﬁcéﬂutté“té%&dﬂm%kéﬁéhgé yasigl !l owed to
~proceed to further. At the point of a conversion exceeding: - 65% the
nmononer2@d eft ~unreacted was renoved at 230[err]C with the _ '

45 - extruder equi pped with the‘deaerating apparatus. -The nelt _
strand obt ai ned ‘were cool ed and cut to give a sanple in pellet form
The physi cal properties of the sanple were . neasured and . the results
are shomn in Tables 1 and 2.




5 - InC| dentallmmnumgm”ﬂ“" v (T) and: IVh (L) ‘stand for . .. »the
-.nunber av ec matri x resin upon hase. _ .
|nverS|onq?gﬂgg§€%rS|on the™st§reni ¢ nononer of about - PCTYSYNSES 3 hout SR
20% and that upon conpletlon of the reaction (a conversion of the
styreni c nmononmer of about 60 to about 90%p-~ 10 respectively, and Mw
represents the weight average nDIecuIar _ meight of the pellet so
obtalneg _ r] .47 [err]
48 At Talt é%m%ﬁﬁﬁjpﬁ)‘é@ﬁ’bnug etw Fﬂaa%melsyhboh futthert he val ue
before the further addition of the nononer, and a |ower flgure is the
val ue aftef FR§H§ﬁ§IH§eRﬁﬁﬁﬂ9(ﬂ1Qﬂmﬁ¢kﬂﬁnﬂ5n§©rmnﬁaupper figure with -~
t he synbol "**" is the nean particle size of the 5 -small particles in
t he bi.nodal norphol ogy, and a figure within ‘a round bracket () is the
percent age of the small particles being present in-the resin (the
smal | rubber particles expresspd = ent by volune relative to the
entire rubbery polyner). A ; mean particle size of
the-- arge particles |0 in LA ology, and-a figure in a .
bracket () is the pemRcEnt agje of the Iarge particles being present in
the resin ~ (the large rubber particles expressed by percent by vol urme
relative to the entire rubbery pol yner). -The synbol "***" is . the
content (volune % of particles each containing three or 15 |less.

occl usigons As obvi ous from Tables, the |zod inpact strength,
nodul us - of bendlng elasticity, and the degree of gloss in every

Exanpl e - el_l ent_ .t han those arative Exanples 1
with a di -s‘ggﬁﬁﬁﬁﬁrﬁbﬁ RO BEolibs a8 tzte e%@é’édu%g %ﬁ)

Conpar at i vge LE & mttha§ yval ue snmaller than 1, and the i mpact
strengt h and rubber eff1€ienc |n each Exanple were high. - even if the
particle size was smal | . Moreover, the rubber- . containing styrenic’
resins with a core/shell structure:of - Exanples 1 to 2 presented the
gl oss of substantlally the same 25 degree as that of the

styrene- but adi ehe r UbDRFOEREFoREGOrdINg to CliadnCanpahetriedn Rxampl e 3

'desplés the facts that their dispersed rubber particles had | arger S
parti ¢Pe S8%€¥Wland that the resins o 49
had -hi gher i mpact resistance than in Conparative. Exanple 3.

50 What is clained is: 1. A rubber-COntaining styrenic

resin conprising a matrix conprising a styrenic resin and a rubber
conponent i.. A process accordlng to Clalm 1, wherein said '

" cation exchange resin 1s a polystyrene based sulfonlc acid

resin.

20
‘5. A process. accordlng to Clalm 1,'wh1ch further
comprlses contacting the reactlon mlxture w1th
_methanesulfonlc ac1d-1n-toluene,:
25 - 6. A process aecordingato Claim 5, which further

comprises contacting said reaction mixture with heptahe.
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di spersed t:herein in parti m“mmﬁ t he .gr af t ratio. of 5a . -
styrenic _rmrwmlsﬁll,ati ve ﬂ onent is not |ess perrstriigsl
Ic

~and the nmean particle size & Qhé-dWspérsed rubber = - conponent s 0.1 to
3 [err]m satisfying the followi ng equation (1): : S
M = aT + b (1) ' wherei n M2l-epresents the nunber average

nmol ecul ar weight 10 of the matrix resin, T represents the conversion of

the styrepic. nongr...a IS _a_constant qgreater, than Q,.,and.b is a -
_const ant 5' .. of ng’? s’%l?]‘”e&%%inaﬁ?ord-lng- %o %S‘?.lmArgra'uB‘gErciboﬁ’r{%"rkPﬁ%g' o
- styrenic resin_according to . Claiml, wherein the graft ratiois 1 to
2 s © O b R entact ing Raid: FEaRtd he i i Mty to . Ol aim
1, wherein the graft ratio'is not less than.2, and the ~ nean particle -
‘size of the Pﬁﬁ&ﬁoﬂﬂﬂékment is 0.1°to-3 [errim A A
‘rubber-containing styrenic resin according to - Claim1, -wherein the
. styrenic nononer is at |east one nenber 20 selected fromthe group
- consisting of styrene, a vinyltoluene ..~ and a-nethylstyrene. _
5. A rubber - cont aifni ng ABAGIATS radeardiegr ipnGlasm 1, whleaiednl sagdtterein -
the matrjx conprises a copolymer of a styrenic nmononer and at ‘| east
one copotd nefF¥£dBizatiiay |isineied Puttatl a2tempeoatule gfodyoromticatti ng
~of an [err],[err]-unsaturated nitrile, an - a, p-unsaturated carboxylic
"aci dwester, d0vPQytoeabentsepni&. -~ nononer, a hydroxyl group-containing
vinyl nmononer, a glycidyl - ) - group-cont ai ni ng vi nyl nononer, "a
car boxyl group- or acid anhydri de group-containing vinyl nononer, - an
am no group- ~ containing vinyl nonomer, an ami de-series vinyl nonomer,
an (Lm de-ser bes Vi B briRPacdb A 0R) Sl SIANE, SEhESS APAATR .
an olefinic nononmer, a vinyl halide, and a vinylidene halide. - 6.

A rubber - conpabBeBS kY AR JE Ut HEY Bkt o im1, wherein the
wei ght average nol ecul ar wei ght- Mv of ?te A %%????E%g‘loo,ooo_to ;

500, 00035 - 7. rubber-containing styrenic resin according to daim
|0 1, wherein ;he rubber conmponent s a diene¥series rubber. o 8.
A rubber-contalnlﬂg_styhegggcggg %d%8¥3fhdmg§£§%§im f?a%ﬂ%%éiﬂgggian'the

rubber conponent I-s.-a butadi ene-series

r ubber - cont aj, pi, t yLEepLC..k asi ceqr dj ng. daiml. .whereinthe =~
~content "of t i‘;bc?ﬁ %e#cgbﬁ%g%gﬁt Bi“?? %%trgi r&r{&fﬁ'ggﬁ'bsy %&gﬁ}on. 10. -

A rubber-containing styrenic resin according to. Claiml, wherein the
nunber average nol ecul ar weight M (T) on ° phase inversion is 20,000 to .
200, 000, and the nbet aye 0l ecul ar_.weight. M (L) op conpletion
of a reaction is gg 006n 3 ﬁﬁggegéofg%o%reparmg %1.095\“3 . r‘?goﬁ?%‘ﬁ}ﬁg
styrenigoreggﬂ[according to - Claim1, wherein the nean particle size of
t he di spersed tubber particle is 0.1 to 1 [err]m and the m crodonain
structure is (1) 25 .a core/shell structure or (2) 90%or nore of the
di-spersed rubber - . particles are eprti each contai ni.ng not nore than
three . occl usi ons. - - OQH;GCH&; Rgont ai ning
styrenic resin according to erei-n the nmean particle size

. of the dispersed rubber R to 3 [err]mand the" -
m crodomai n strucutre is a / @#bber - cont ai ning styrenic

- resin accofding to Caiml, whaths BE paﬁ A e size distribution of the
di spersed.rubber conponent H@s two peaks o 14, A

rUbber-containing styrenic-resin according to- claiml, wherein the graft
ratiagis not less than 2.5, and 10 IIThe mean particle size of the rubber
conpoﬁent is 0.3. to _ - : - '

_whéreih: _
 525 - iRl and R, are indepéndenfly C1-Cg alkyl, or combine
to fofm,.wifh the nitrogen ﬁé wﬁich'they.are.éttached,.
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is a core Qructure. L A rubber-cont ai

15. A rubber- cont ai n accordrng to 15 Claim 14, wherein .
~ the rubber co Onentr”mw mﬂmm and ~ the m'crow it Cture_,.. 5
PG Qi -

" resin according to -Claiml, mherern the nunber aver age .nol ecul ar

“weight Mh (T) on""" phase i nver si.on 26,000 to 200, 000, the nunber
‘average nol ecutar 20 weight M (L) on conpletron of a reaction s 50.000
to 300, 000, ~and the value of the Ma (L) is 1.5 to 50 tinmes |arger

t han thé plpem@d;myb; pyerehidinyl, methylpyrrblld;hydnocess for
producrng a rubber-contai ni ng styrenic resin, which conprrses , o
'polynerrmr@}mﬁthyﬁgyraolldﬁnyktyoenhexamabhgiennlmhaopresence of a rubber
conponent at a graft .~ ratio of not less than 1 under such conditions
that the. ‘or thaelpitanmsdneqntbe&]&gnatbeptabﬂrersadrttsToarf sdlwatieg enic .
nonomer 53 - and the nunber
aver age mlﬂmﬁwfﬂmméltlﬂthMeméwtrelsﬂthaﬁbmprlseBQ| ynmer can be

approxi mated by a linear equation. , 18. A process accordrng to

Caim1l7. wmyaljuinqdssc@mpoundrubbebrﬁ@mgagmrng styrenic resin in which
‘the rubber conponent 5 having a nean particle size of 0.1 to 3 pmis

di spersed. 19. A process according to Caim 17, wherein the

pol ymeri-zation - is carried out in the presence of a - pol ymeri zation
initiator and/or at |east one adgitive selected = _ogrfromthe group

consi sting of a hydroxyan ne, Nyroso congpunt 10 and a nitrone

conpound represented by the fo ng fQr mJI- (2) to (4) '
respectively: [err] RO gthergtn Weerr] to Rlerr] are the same ..

or different fromeach other..  each

epresenting a hydrogen atom an

~al kyl group, an al koxy group, an acyP group, an al.kenyl group, a
- cycl oal kyl group, an aryl group, .or ‘an aral kyl group; the groups R and

R and the 4 520 grobbs R and R may bond together to form
~rings i'ndividually; . and R[err] nay be a group represented by the
~following fornula (3a): [err] 25

wherein Rerr]  to Rlerr] are the same-or different from each. . other
~ each. representrng a hydrogen atom an al kyl group, or

54 3a ‘3¢ an

aryl g¥%upWh§ﬁF@1§t fhea Rt guRpRT are @P%uﬁﬁmﬂ Orodefﬁa§nt,' angdond toget her

to forma ring. ' -20. Aprocessaccordi ngtod ai m

19, mherernFﬁ@ﬁ&QQﬂﬁM§1-Cs alkuk, |ensthereresenee gélecﬁeulﬁnontthe group .
consi sting of "5 an N, N-di ([ err]al kyl hydroxyl ani ne, an. aronmatic
drcarboxyle&cwanée residy de, ‘a conpound shown by the fornula (3a) in whi ch
at [ east two of the groups R to.R are the same or different alkyl
groups, - - a nitroso-t-al kane; ‘ni trosobenzene, a diner of a nitroso-

- conpound,. anN-t-C[ err]al kyl -a-arylnitrone, apyrroline-Noxide, 10 and a-
~ pyridine-N-oxidaz, a rocesszjaccﬁsfﬁﬁffséo aELLA 19, tgnLtai i 95 wherein.
the ratio of the addrtrve to t he po Iynerrzatron |n|t|ator is the

f or merZ¢ hemethbar, (molar ratio) = 0.01/1 to 100/1

o . ' - o | Sheet Has Been Replaced
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