;| mopge3e”. 6dT DESCRI PTI ON TRANSPARENT RUBBER- MODI FI ED COPOLYMER RESI N
AND RESI N COVWPCSI TI ON THEREOF TECHNI CAL FI ELD 5 The present invention
relates to a rubber-nodified copolyner resin which is excellent in
transparency, inpact resistance and rigidity and which has little
dependency of the transparency on nol ding conditions, andﬂmmuwmwwwm dified
copol yner resin conposition which has 10 the above, charal nd

whi ch further has high practical strength. BACKGROUND ART Her-ewobwore,
transparent rubber-nodified copolymer resins were enployed in various
applications including 15 househol gxgtgebtigyproducts, packaging naterials
and optical applications. However,—ttrey were i nadequate in transparency)

i mpact resi stRNGes AENT GhEBENR-EOSTENEY desotependersyN GAND leESTIMNS par ency
on nol ding conditions. Thus, they were not satisfactory. Further, they were
not 20 adequate agai nst a demapoMmposierentTHBEREEF place for high practical
strength. For exanple, JP-A-4-180907 discloses a rubber nodified copol yner
resi n havi nmeciercxl ueTEED Nsol ubl e content, the swelling index, etc
adjusted within certain 25 specific ranges, but for such a resin, it was
requi red to useThespeesént shyeshéphuraedabme topal ynbbesrmadspeedfic
reactor, and there was a problem such that the bal ance of 2 the

t r anspar encsopehanerpaesireghsehnts, exael Leaf di Byt r@ReP25@R Yot suffi ci ent.
JP- A- 8-269142 discl oses a rubber-npdified styrenic_resin, conposition

wher ei n a<ﬂﬂ%ﬁ§¢mﬁe%¥séa§F?r%ﬂ@crsgﬁ@hﬁﬁe?néhﬁhéc?n%?ﬁ)%%Fgf?c est er
nononmer) copnstityutes a continuous phase, and rubber p } avj t wo
peaks const ?Qﬁ%H%QﬁYSBgrgga has ,aﬁﬁ?CYtgnu@%Paéggl?é#?ggfﬁﬁg't%&?he

; o > Cab . . . . | 0Rs ot hea gel
acts that §OP&£$ VQ%O&ES%%% g§%99€%&£C£85§ﬁ280$?555tpgﬁlQﬁl the=ge

content, the SWelTTTng In was not suftficient, the dependency of
the transpafgacyL&fet BBaPREELRYsE0REI bhanshies Fargrerandst heghracti cal
strength was | ow. JP-A-11-147993 di scloses a rubber-nodifi Ed styrenic resin
conposi ti onprhet etal aseopabyher of a styrenic 15 nononer and a
(meth)acrylic ester nonomer constitutes a continuous phase and rubber
particl es hRRRGROUWNDpB&Ks constitute a di spersed phase, and its nol ecul ar
wei ght distribution is adjusted to be within a specific range. however,
there was a proﬁ?éﬁﬁpﬁ§ﬁebhéFénﬁ@Féeﬂ&n?”@@eE§WP%&Pé§dh§9Pﬁ YOl | particle

di anmeters and | ow i npact resistance) and the_balance of t ' t

resi stance EﬁﬁlFﬁewggﬁiSPP OMﬁé ﬁBtbéﬁﬁPPEigﬁPilF?% gngnaggﬁggFﬂgf t he
present_jnventiQ Lde _a <modified:capabyaes sneskial s excel | ent
in 25 t%%ns%%?%ﬁ§9§8i%%§§Fg§8sPéggﬁgéséngggfggaﬁgy and whi ch has little
dependency gf.thg1t LARIRALEAGYON HBE-&0, COREY 1VoRs, i Ridequatdbet - nodi f i ed
copol ynmer resin 3 conposition which has the above-nenti oned

char act eri stirgaspadenbivGh ifpaichetrebastexeel kedt rpradiicyal astr hgvh.

DI SCLOSURE OF THE | NVENTI ON The present inventors have conducted an

ext ensi ve 5hstiudgpkodsalcye cfutheptaobheparandyasnamedding KePELAEPPVed at
the present invention on the basis of discover% that a rubber-nodifjed
copol ymer r @bias . hahieng werspaeits is@ tigsBetopart i FrELEPZe BREYrVBEEI Bt s
excel l ent an transparency, inpact resistance and ri gidi and has.little
depende?ty 2gegPatRe 20PARSTare FEPaHH ﬁﬁlJﬁﬁﬁnéoHﬁF#%ﬁn§ﬁ%ﬁﬁ?%ﬁéf%lﬁb has
been found that anong %&ph r.yubber - nodi fi ed copol yner resins,

r ubber - modi PF&& “¢6poal ¥ et n having a specific gel content, swelling
i ndex and wei gh Qver 1@! equll ar, Wy ”79:%#&{54@5{ Lxagldant in

transparency, 15 T npact resistance an ty and has little dependency
of the trangpanency JmhHdld LY W%y the toluene-insoluble

content, the swelling index, etc. adjusted within certain
25 specific ranges, but for such a resin, it was reguired to
use a specific styrene/butadiene copolymer or a specific

reactor, and there was a problem such that the balance of

R
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Further, it has been found that a rubber-nodified copolyner resin
conposition conprising such a rubbernodi fied copolyner resin and an

enul sion graft copolyner, 20 is excellent in transparency, inpact
resistance and rigidity and has little dependency of the transparency on
nol di ng conditions and further has high practical strength, whereby the
present invention has been acconplished. 25 Nanely, the present invention
has the follow ng characteristics. (1) Atransparent rubber-nodified

copol yner resin which is a rubber-nodified copol yner resin conprising
one type or @, N xi.uc aP%né)‘f“D Oe NMOfSady Pass Ditaided dhe adpdlditeri zing a
styreni ¢ nononer and a (nmeth)acrylic ester mononmer in the presence of a
rubbery pol yper, ;00,8 Woh £hidSergtharacteri zed in that the volume nean
particle diameter (dv) of rubber particles dispersed in the resin, is from
0.4 to 2.0 um gednig-bheiapnalatlyees ubbeubpar tnedef 8¢ s ERH4Dut i on
curve by volune, the difference between the dianeter (d75) at an integrated
10 val ue of rZ5% agémpbei dianeveeré 25y etpalyhen eqff & eFXFAYE of 25% is
fromO0.2 to 2.0 Vim (2) The transparent rubber-nodified copolyner resin
accor di g tmotbmwezbend &1)hevhbaeinlia @ﬁ%eéu%ﬂ¢%ﬁ?%M39?Hﬂﬁﬁtﬁﬁ%§i%ﬂ e size
di stribution curve by volune) rubber_ 15 particles ,havin ti di aneters
of |ess thanodt&nuanscEbp§ef r BRY 95UPBeB0PTHF 4 %ﬁ&?w.b‘gr&'g%ré]&%}%es havi ng
particle dianmeters of at | east 0.8 um occ f t %3 (&) The
transparentcPUEBéFpﬁﬁd?fﬁé5p5558@yﬁg?s?es#ﬁxzbggg%%?&8%%0%%§%%%55%%ve (1)
or (2), wherein_the cunulative r r_partic i Fsi&idbutipa curve by
vol ume has &P Fgﬁs?agﬁé 5@5& ngﬁgggtogaé Eo#ﬁgﬁ%és%?%?% di aneter of |ess
than 0.8 ums3ng.3,Rauticl erdl 3aet Eonelnd! L8SLwELBikgn iRbet4)ehe

t ransparent Fabber-modi fi ed ¢ pol ymer resin according to any one of the
above (1) tQaE3horWaiglFikasn, gehecasbentientyf pbntbet br25sPABENCY ©% ( 5)
The transparent rubber-nodified copolynmer resin according to any one of the
above (1) t@hedinoldiingh doaslixionsl Wasglomdex Bedf £bf BrEetiyal(6) The
transparent rubber-nodified copolyner resin 5 according to any one of the
above (1) tetenotkhivets B@y.a wei ght average nol ecul ar wei ght (Ma) of
80,000 to 200, 000. (7). A rubber-nodified copolyner resi.nsc Lt ion
characteri zed by &dhpr}sify 11 ot %%?59§:égﬁﬁ%ga?SFﬁzl??aﬁgggﬁgﬁF
rubber - nodi fi ed _copol yner,_.resip ; [ ' uhbek redi i ed copol yner
resin coan%ﬁﬁﬁ?(é%?ﬁ%ﬁﬁg%Wléﬁﬁéé%ﬂﬁg %?‘#ﬁ%*%ﬁaﬁgrg ?yges obt ai ned by
copol ynegi zi YA 6l C ! A i aeiomelc ceaked tubremer in the
presenc Eof”§9¥%5%£f%§g5]yner, aﬁﬁgﬁﬁich is characterized in that the

vol ume nmean Qaddi 6l &4 Elarkb fuBherofpartikdre spletviicbeswai ®g&kSed in the
resin, is from0.4 to 2.0 um and in the cunul ative rubber particle. size
di stributi oncsusvieclye Vol dinspetdwd difefsar.eronl Hdsweed eche 28 ¥RAEET (d75) at
an integrated value of 75%and the diameter (d25) at an.integrated value of
25s, is fromis2rPeation. s \adiweied riomie Wit ian smsPSsidr Cak 25%3 si on
graft copolyner (B). (8) The transparent rubber-nmodified | ymer resin
conposi t i on BResYer ngthere h‘éa%tb%\l%“pc( em \iRa e WA ¢ eé:eécﬂn(r%g\e’gti ve particle

size distribution curve by volu of _ 25 rubber par icl dicsperng@ti n the
t ranspar¥ént P%%B%?%%ﬂi??%ﬁn%oﬁ%ﬁ aé%%ﬁ#%&é%, rulggfgggrticles havi ng

particle dianeters_of |ess.t C r I hesiFaterdry and

r ubber partif?ﬁésﬁﬁﬂfﬁg %%?t?% ég%%%ﬁ%$é$§p%?é5?ﬂ%east 0.8 dam occupy from
5to 70 vol %, (9). : t sk EpPeremodi fied copol yner resin
conposition %%éo%ﬁgggl%ga?ﬁgagggv% (7) or (8), wherein 5 the cunul ative
particle size distriRUbi0BRgEEYEcRYtHel presehitr ibbent pamt telpsovidpersed in
t he transparent rubbernodified copolyner resin (A), has at | east one peak
val ue at each ofipaecpambitkeedi aspbeymet resint hanexcgllentantl a particle

di aneter of at least 0.8 uzm 10 (10) The rubber-nodified c pq%,%gr resin
conposi t3on ageacghRgntcy,adypane Désthtanbovand7yigsdyyy ajhey ¥ t he
difference in the refractive index at a tenperature of 25C as.between the
t ransparent hahbéﬁtmﬂ@iﬁb@@nd@pgwyﬁﬁrthésFﬁaFﬁyaéﬁHCYh%né%%féf%% graft
copolynmer (B), is less 15 than 0.D3. In_the Bresen invengggg, t he
cumul ati ve r ciobdi tpamisi clkadsiez subbstrmBattoRIcGPTRBYVof Uit neans a

currul ative distribution curve by volunme of the rubber particle size

di stribution showng the particle size on 20 the abscissa and the vol une
fraction on the ordinate. Further, a frequency rubber particle size

di stribution curve neans a frequency distribution curve by volune of the
rubber particle size distribution showing the particle dianmeter on the
abscissa arid the volunme fraction 25 on the ordinate. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is an exanple of the frequency rubber -7- particle



Firstly, the transparent rubber-nodified copolynmer resin of the present
invention wll be described. The transparent rubber-nodified copol yner
resin of the present invention is obtained by copolynerizing a 10 styrenic
nononer and a (nmeth)acrylic ester nononmer in the presence of a rubbery

pol ymer. The styrenic nononmer to be used in the present invention may, for
exanpl e, be styrene, a-nethylstyrene, p-nethylstyrene or p-tbutyl styrene,
but is preferably styrene. Such styrenic315 nononmers nmay be used al one or
in conbination as a mxture of two or nore of them The (neth)acrylic ester
MoNoNer to PgMSEO: i Hn tilei Bk esLNt thavainsvementyi ofied axarmptesr bet¥ra hy |

net hacryl ate, ethyl nethacrylate, nethyl acrylate, ethyl 20 acryl ate,
n-butyl acryhatehidnnehhvhdexyhs acxyéhlent 2oxadiyl drekysteenrgtat e or octyl
acrylate,, but is preferably methyl nethacrylate or n-butyl acrylate. Such
(met h) acryl bTSes08URADOBNERE BHVEREBIONed al one or in conbination as a

m xture of two or nore of them 25 However, it is nost gre:erred to use

met hyl et hacr y[Cheepardenthinyensery| aeEei ROBGHBERAt RBNS*FR2PHE pr esent

i nvention, nonomers other than the 8 styreni c_nono nd_t .
(met h) acr yl Beudei §oespevenBRERePT ORUEHS 28R P %nf‘??ﬁ%,ﬁ%\g e ?E“é%%ydri de,

nmet hacrylic acid, etc., nay be contained. in _an. ) a arts by
mass, per 180 5§Pt§r8§eﬁﬁsgn8FnFﬁ8n5°PogaF Bﬁ%hﬁpggf&%%gég?égeEngﬁgnoner
and the (nmeth)acrylic.ester nmpn r. The.pr F1.1,0QS epi;spapNoOMEr
and t he EneFH §8F¥PP§12§F§rCﬁBﬁgg@Fragggﬁ?eggggéFygf?%%$§E¥g 9% Barts by
mass of the stynenic monoger aad,tigm 95 £0c8118nbaLhschynepasentyt he

(neth)acrylpg est'ér mononer, nore preferably froml0 to 90 parts by nmass of
the styreni g, 1RNQMeL 3R ahc@m-98 £8g1@iper kadbyiasnis col et HependenyHcrylic
ester nononer. However, the total amount of the styrenic nonomer, and the
(met h) agsy! ioF @gfeer rimspanemey on 1OAdpact sobpifpdens .| fFRRBIQY yr2hic
monomer and the (neth)acrylic ester nononmer are outside such ranges, there
may be a cadeswieres thrend Scrareedg SECE. TRORGTT §0e ﬁ&%r?ofﬁg Bbery
polymer to be used in the present ,20 invention n%ép f%gvgégngle, be a
pol ybut adi eresinsst @ eveHsF AT SUSHEC YTt yFends bt adrene bl ock
rubber, a partially hydrogenated pol yhut adi, i1 ahd Q@enat ed
2y t%egr Cg%”QaE X %ﬁﬁ)}nﬁy dl%’éh%x 2 RRRJel 3y Redroe

st yr ene/ but &H ar t5'a rogenat ed styrene/ butadi ene

bl ock rubber, 25 but_is . r / I NG al ray a
utﬁb x Cvie l%l’g% glr@l%xﬁ: hed Wheheudradi angyhete

styrene/butéﬁfﬁﬁ% having a styrene content of from20 to 50
mass . Eurthgp,.dihe M S008idy Bfa aifyididreesdistsy e lsolderiegrdesicm he
rubbery polynmer at a tenperature of 25Cis preferably from 15 to 200 nPas,
nore prefer abf yrie ofp B GfcyrRe swolRiengraopo¥itiiomof a 1, 2-vinyl bond
anong unsaturated bonds based on butadiene 5 is preferab“g %£§n1% to 25
mol d, nore pref eFabthefr ot 1pas dbasn nfpeRd | lhahe? praRet ~Tavent$on, a

pol ymer ot her than the rubbery polyner, such as, a sgyﬁgne/ gl ene/ styrene
resin, may beoPRtoreerEeed? FPMrestLlPSOMET B pafts Ao by rass per 100

parts by mass of the rubber olyner._The r QROf j #hec sithb@her pol yner
is preferabIWD@?B?ﬁg.ﬁo?%f@ﬁf%azf 3 yannéw;sasr? noreéip(%gf%%bl y from3 to 15

b h | - SEPS M e '
rononer 2ha theCTHEL RYARI oY 6 9B Dat 2r Yoramer - WBhery pol ymer |

acry ester nononer. |If the rubbery polyner is
outsi de_the abayg;¢angga HAE' ¢18BYeDEcgekassces cchber ol epiz eaenow be
acconpl i shed such that the iInpact resistance, etc. are poor. In the present
invention, whgRgthg sbyaepiensvapgefuZehandhibeh{gpthyactyt#E ester nonomer
are to be polynerized in the presence of the rubbery polyner, the rubbery
pol yner is digssehyed,i whehebst yhenpresenbnenvantiehelgfePAFAcrylic ester
nononer, followed by polynerization. The polynerization is carried out at a
hi gh tenper atgcemp2ishied.pol yneri zation tenperature is preferably from 80
to 170C, nore preferably from 100 to 160C. Further,  at .t ti.ne of the
pol ymerizat i on, iNaneslypr dher mEESED taddvent iopg hagn b 58:13 e

Fi’Zati on
initiator such as t-butyl peroxy benzoate, t-butylperoxy-2-ethyl hexanoate,
1, 1- bi s(t but yhpereebEri3 35t ri met hyl cycl ohexane,

1, 1-bi s(tbutyl per@;éy?}\)- %Yr%ln% GA2NE: r%b%‘e?l—ﬁlﬁ‘égi‘ﬁiéﬁ 5.0Folymer resin

but yl per oxycycl ohexyl) propane, t-butyl peroxyi sopropyl nonocarbonate,

di -t - butyl peroxi de, dicunyl peroxide, or ethyl-3,3-di-(t-butyl peroxy)

butyl ate, or a known nol ecul ar wei ght-controlling agent such as

a- et hyl - 2, 4di phenyl pentene-1, t-dodecyl mercaptan or n 1o dodecyl nercapt an.
The anpunt of the polynerization initiator or the nol ecul ar

wei ght-controlling agent is preferably from0.005 to 5 parts by nmass, nore
preferably from0.01 to 1 part by mass, per 100 parts by mass of the total
amount 15 of the styrenic nononer and the (neth)acrylic ester nononmer. If

T o o - o



anount of the styrenic nononer and the (nmeth)acrylic ester nononer. By the
use of the solvent, there may be a desired case where the viscosity during
t he pol ynerization tends to be low, and the polynerization 5 control can be
i nproved. Further) as a systemfor the polynerization in the present
~invention, a continuous polymnerization systemis preferred. As described
above, a transparent rubber-nodified copolynmer resin containing rubber
particles as dispersed, 10 is produced. &he rubber particles have the
follow ng characteristics in the transparent rubber-nodified copolyner
resin of thghidresantainusigt-anod it ¢deropal yruh ere siodi ARy IEFFS YPREr resin
cont ai ni ng rubber particles having such characteristics, may be constituted
15 by one twyase ofr aa rublenxendf fied copodbyeetvresioPEbitihey by

copol ynmeri zing the styrenic nononer and the (neth)acrylic ester nmononmer in
the presencecmélyheriubhery poyyemic heROMEY dthet WRFIHEToMst] tuted by

m xing and nelting two or nore rubber-nodified copol yner. 20 resi s obt ai ned
separ at el y esidebenogones f &rehbei prepenearef ct er‘élliﬂg‘ﬁ’éY S B héFubber

particles. In the transparent rubber-npdified copol ymer_ resin of, the
present 5 nvéni¢nist Aeayer beEl aBAnipaF bRt ERe dY%ﬁé‘f‘%rm?%)p%af%lrcu Sber

particles contained as dispersed, 25 is,fromQ.,4 to u f ]y from
0.4 to |.5niuPPeRBF e (BY of @Eaﬁ}lyb‘ﬁoﬁ?ﬁf:%cﬁ‘ﬁ‘s18551%35?3%{% h@ggo u%\teH'nean

particle diameter E)gv%' ?% %u ber parti CLeEhEScmllﬁ&;f?H@Q ruleP. 4 um the

resin tends*Fofhe™pbo abl r88Fstiance’ an 't exceeds 2 Vim the

resin tends_to_be.pogt in.tr Yeud 08 ¥Ql YBuREaNghparticle di aneter
(dv) in thepgrﬁf'%%gnts‘llzﬁvg% i%g?lgleéggﬁn%g% par?i cl eudi aneter to be obtained

by the fol | g SHELAG+Rar tikebe diagpt ensefrétedg di ameter
+ short di aﬁe%grg)rg%gg%%%g%%ﬁ %goar&h@%er pgrti 2I es in a phot ogr aph of an
ul trathjy spgeipeRFOhskhanmeshe Bakeetky adoeanani asi bntegestedn 10

m croscope. Fornmula 1: Mean particle dianeter = EniD ~/ EniDij (wherein ni
is the nunberniok bubhes,past ifeoms Ohaviteg2aOpamti cl e size Di) 15 Further,
rubber particles will be fornmed along wth the progress_of polynerization
when the rubber {BodiThice ¢ revppRYRBIE F—”@?ibﬁri’ﬁ‘oéﬁéélGéeﬂ?P%WE}B)yr%ﬁ?ﬁfroI of
the vol ume nean particle dianmeter (dv) %@rubber_ p?}é‘ti cl es %%isﬁ”i ed out
by adj usti ngceihedsnia onghepeddVauritng T8¢ Py FBfi FREFPSRT Y Re anount of

the polynerization initiator ,or the malecul ar weight-c i ent to
be added or STy P@fr‘:&cﬁﬁoﬁéz-en&gisftiré@u%&ﬁ& 3‘/:rlrléfr\'%rtéj i %Bﬁg\%}ehgggb%igffer ent

particle_ dianeter. Further, the rubbers.particles dijspersedn 0.8ham25
t r anspat2nt PAFBHE- S diF & (?55511%% drl%gr{eneegfs t%ﬁ(ej lpr Ssent i nvention are

characterized i diJ -8y 08 PelEeRHberS pand 1du2s Hhetepnaf ter
representedocc&%%cf\fgg%dv%) is fromO0.2 to 2.0 um preferably fromO0.4

to 1.7 um mppe pref eiablot drom 0. tiedsts M i cdbetigy F5ors 5l 9s7han 0. 2
pm the bal dance of the inpact resistance and the rigidity tends to be poor,
and if it S5<gxaeeds 2.0 um the bal ance of the transparency and the
rigidity tends to be poor) and further, the dependency of the transparency
on nol di ng condi t3)orEhd endsnsmrint argerTeodidhitaco|c P GFES- FFP5% s
carried out, for exanple, by the stirring condition duri ngg t he ativ

pol yner izpat iarsoxdiend 0t@ yHee oxbeve Bhoudk 6% t SR e 1701 A i Ei at or

or the nol ecul ar weight-controlling agent, K or m xi ng of & ruebt}le&r- dified

copol ymer r esipberavpaEE RCHE f§eF @ par et ORI Gneer™Y R TR, av 75 and

dv25 are particle dianeters 15 correspandi pg_to int pMesy of 75%
and 25% res}a%ﬁv‘é‘l‘-?,P?ﬂktﬁﬁl‘é‘ﬁ)o@@ﬁ%‘ﬁ?i%ﬁe%l ?J%Jrcg'?él\a/%le%l\és/%i bution curve
by volume of_the rubber particle size di i | g thespartg cle

di ameter on Jfﬁ%sa'ﬁ}%ﬂ?séagawa ?ﬂg %o?%lr'frgiﬁéc??#lgg%é?ﬁ%m ordi nate. 20
Further, the rubber particle diameters are ones obtai ned by neasuring the
particle di afBters froma photograph of an ultrathin specinmen of the resin
taken by a transpjss) L CLOSEAPEmolNsL b8 Sepdlymemeresim for the
vol une nfgan part%?ehggaﬁggg%ﬁ%gsﬁof t he rla(tj)ber 25 particles, Further, the
vol unme fract%ggokgig‘ e.Lepnesented sbynthgryobune) f tactd pn which thwes raibber
particl es obtarne th such particle dianeters axe 14

gel content of from 5 to 25 mass%.



assunmed to be spherical. The rubber particles dispersed in the transparent
rubber-nodi fi ed copol yner resin of the present invention are preferably
such that in the cumul ative rubber 5 particle size distribution curve by
vol une, rubber particles having particle dianeters of less than 0.8 um
occupy from95 to 30 vol % and rubber particles having particle dianeters
of at least 0.8 umoccupy from5 to 70 vol % More preferably, those having
particle diameters 10 of |less than 0.8 Sm occupy from80 to 40 vol % and
those having particle dianeters of at |east 0.8 ~moccupy from20 to 5D
vol % |f those hmviTige pardnspar afitamibier -0qidded KPS EHE T rom 95 to
30 volt, and those having particle dianeters of at least Q.8 ~maxe fromb5
to 70 15 vok&gotding esd nany | dndeo uhehawelderdtO i ik r é%?p‘?ﬂ ?P?C%/,a i npact
resistance and rigidity and will have | ess dependency of the transparency
on nol di ng seatilinonsndghel e ok e®l° of° thee ratio of those havi ng particle

L R SR R A
t he nDIetulaﬁcﬂéﬂéﬂﬂ-éﬁn??ﬁlPFﬁgggggW?,a%?&?ngPLfgg ¥%§bé§$%% i%?%dg

bar t1 o 65 ARSREPSaEVFREEReTD ERE DAT HE TabbGr hod ff 66" Sap6lyase restn of
t he present inv§2§iggﬁ??é%r§£ngE§%§&%$%%%®g%Ptig@int@@mﬁéggﬂgﬂﬁy r ubber

particle size d curve he rubber particle size

di stribution,show ng. riibgbe: di agesgenogot be absgi ssasandfthe vol une

fraction oncpﬁgaSFggﬁggg gg % g%séri%gg above, has at |east one peak val ue

at each of %6%%%b%§éﬁtdki%%k%tmgﬁiEE@& tbpe19m8rureand d2pawhiicheldi anet er

of at least 0.8 um I[f the distribution curve has at |east one peak val ue

at each,pf a padded-odiidieteropblmes rhaAn0c8muriaatigacpsar t¥VEPeCli anet er

of 10 at least 0.8 um the resin will be further excellené in_. .

transpar ency, niRmacte loEsitstcapcerand tvgedi eptardeRadYacressYiEperdBicy of

the transparency on nol ding conditions. The cogtrol to Ie% %Q%Ifngquency

rubber part izc|sfysierd o imemontsyt iBe6 GurPELHY 2F8NMIHE REVETal"PEASE 15 one peak

val ue at each of a particle diggﬁ}er of .l ess tha 048 pm:and a particle

di aneter of tdte IRZERSTTS O A CHPBY ELAVFES oG by “adj usting the stirring

condition during the polynerizatiqn, p [ Nie1f dilgheter

pol ynmer i zat i OH 37 195 o t e?%nahgbhng&%éﬁgﬁf 0 controlling agent,

m xi ng of a yubber: mdi.f i CORQl MBS 18k PG e diddier ents plarcm cl e

di anet er’?® et 9V&¥92u¥ééﬁgﬁgﬂé of the fﬁé%ﬁtncy rubber particle size

di stributionycyurye pyo ugh Ungha Firg.thle Shems - vexampkeofpatte dreqiarcy

di stribution by volune of the rubber 25 particle di aneter agai nst

| ogarithm Thesgelpeeneniusie tihe tolanspardm dibirsrenasits @b ner

resin of the present invention is preferably 16 fromb5 to_25 mass , nore

preferably fgosmdbet o(&Bs ass an | intemrajed comemtes /124 ndS 5 nass |

the inpact resistance tends to be poor, and if th%ﬁgg%%conten%rexqfqgs 25

nmass, the trapapatencydahll aheariHrepIsAtRAFH 1D r,*and Fhrt Her,

- dependency of the transparency on nolding condjtions te be,.large. The
adj ust nert ofot Re0gen, conflehf OB ah- betat ¥ iBH Dbt © ya%dﬁﬁgf?%gnt %éstirring

condition during the polynerization, the type or anount of the

pol yneri zat i 6APPAYFPRAL 6B’ or the nol ecul ar 10 wei ght-control | ing agent, etc.

Further, in the present invention,. th | al's fasdegdrasifiol | ows.

. 1gof a sanplés?STEECEFﬁPﬁP9rﬁgFgﬁggg%g)ﬁgﬁ%ﬁg%sso?€§d§?n 100 m of

met hyl ethyl ketone (MEK) at_a. aLHEee0f725CG,aueEia parihd of 24

hour s. Then,cPW€°§&F PPoﬁCFSr?%égskgp?gé to aecéntrifuging t ube having the

mass (b) measured and centrifyged;at aiteppetatshecakvat byosblubE at 14000

rpm for 40 nFHﬁF@?lethg&Féﬁgginé the supernatant by decantation, the rest

is dried in a va .dryer ghatueetobnépEreax 24bpeurs. The
nmass (0)25f Eﬁ%ﬂﬁﬁh?%#ghg?%% fﬁ%g@g%ggf the drying, is measured, whereupon
the gel contents. I oydshe fall, ovbpekFopanitd c2esFdemviing 2. 25 Ge
cont ent (rnatsgr?ﬂ:lf{SL c%bcga}gg?ty?{élrgo Further, the swelling index of the
transparent r [Pl SO MRIs ! edlam OF. 8t e Posseant fuerer®s 68 17
is preferabl rom9 to 17, nore preferably from10 to 14. If the swelling
index is less than 9, the inpact resistance tends to be poor, and if the
swel l'ing i ndex exceeds 17, the transparency and the rigidity tend to be 5
poor, and further, the dependency of the transparency on nol ding conditions
tends to be large. Control of the swelling index can be adjusted by an
addition of an antioxidant, adjustnent of the heating conditions in the
devapori zer, etc. 10 Here, the swelling index in the present invention is

o o N A o, o o o o P | Y



15 centrifuging tube having the mass (d) nmeasured and centrifuged at a
tenperature of at nost 20C at 14000 rpm for 40 m nutes. After renoving the
supernat ant by decantation, the nass (e) of the centrifuging tube after
drying is neasured. It is dried in a vacuumdryer at a 20 tenperature of
70C for 24 hours. The mass (f) of the centrifuging tube after the drying,
is measured, and the swelling index is calculated by the follow ng Fornula
3. Formula 3: swelling index = (e-d)/(f-g) 25 The wei ght average nol ecul ar
wei ght (Mwv) of the transparent rubber-nodified copolyner resin of the
present i nveNtiOM | Said ef ebedt Yod rohe Bés Q007 try 2005000 e  AIPgNGR{TES
preferably from 100,000 to 150,000. Ii Mvis less than 80,000, the inpact
resi stance ¢engs 1o2be podrimandcipyi frexceeds 200W@UY, the transparency
tends to decrease, and further) the dependency of the transparency 5 on

nol di ng condi ti pmp Teadsrinsperéntr geubigontredi biedF R FEad Ssted by t he
type or anmount of the polynerization initiator or the nol ecul ar.

wei ght cont r ebhpogi aijent acthedirapepate e2eYidi £ 7 bnC¥ of & hol YHeTTYati on, etc.
10 To the transparent rubber-nodified copolyner resin of the p&gf@ﬁg

i nventi on) theisupodstbve PeraddladattfvesSshHtRUEECRNTEHY T ol dant, a

weat her-resi stant agent, a |ubricant, a.plastjcigzer ry nt, an
antistatic afenubbarnPasrarlss| figPeFsRe Fﬁtgbaaﬁféhs %ggﬁgsfgﬁ%é%g case
requires, and_they may be added at an_optjonal s dur] pr@ducti on.
The met hod ﬂ@ﬁ1568§n§°§ﬁéﬁmﬁadFFF&ESQﬁg’n%?sngt?%gggrﬁébpgﬁ%?gg. However ,
a nmet hod of adding during _the pal yneri i Qn, a hadgofimneh&kaeadi ng

t hem by an &kt F&d rPInﬁy%afgﬁcgfaﬁﬁFg?E%% gg %gﬁfiSﬁgg.@Tﬁeﬁtransparent

r ubber - nodi fi ed.cqpol r..resi f. t rgsgntymi.nvention will be pressed
into variou?aﬁgﬁﬁgg S%%%ﬁ%ﬁg 83 %gn&ggfﬁogaﬁ %gthods such as injection

mol di ng, , extrusiqpmahdi RYLHeRMRIESFiea FBLALRGervaesum 26muobdrRg etc.
and then, practically used. Now, a conposition conprising the

rubber - nodi Liced 1 eaRR WEaResHe off the pbesent(7inkent(idn wheKkepe 8BScri bed
in 19 detail. The rubber-nodified copol yner resin conposition in the
present i nvenififencamrins ehe he faratdvieennidere @ it ParEPRCEH Y EoBEr - modi fi ed
copolymer resin (A) and an 5 enul sion graft co onner_éB%. The ﬁra par ent
r ubber - nodi fised eaepblywernr sbien tEApSRas <BEr éaageﬁé@ﬁda $EFi 5RBTH et ai | |
and, now, the emul sion graft copalynmer (B)_.wll he descrj,bed. he

emul si on gr afesigop@y e (B)E Bhe Jﬁhié’iﬁzf’fo cé’\Pachl%ﬁre et g‘éc’ ALrr%rs{?et, f ox
exanpl e, as Kureha BTA, manufactured by Kureha Chem cal Industry Co., Ltd.
or as ~1% ~L£hgn fhflfactured by Kaneka Corporation) may be used. O herwi se,
it may be one obtained by a conyentiopal enulsion po rj i.on nmet hod. 15
For exanple, it 8 PodsPhFectb éﬂ’ﬁ?%%l%nheﬁ%dclf%?f% %‘g‘?n%%%sélf by emul si on

graft polynerizing a styrenic noner  angd/ (Vi MaGhedds £ster nononer,
to a |l atex (ﬁa‘f"ffe‘%%b%‘r?/ of Yher- &s %esc‘r\?{)e%’vm respect to the

transparent rubbescodi ] ed, opol yAPEaFeS! By (Wiwhe eof a2 husia ene or

st yrene/ but adi ene Ta ex. Further, as the case requires, it is possible to
enpl oy a nmethod {0{. 06858 QOLYPERLELHY ehowhyd thypepapnbake Toplherizabl e
Wi th such noners. Specifically, in the presence of a rubbery polymer 25

| at ex, enpul sipe gpattspal yAertuat vohune faectbdnoor ByeudTAHRACStyrenic
nmononmer and/or a (nmeth)acrylic ester nononer. The anount of.the.rubbery

pol yner nay beroner, 20fobtaened bybhsrnyarfifheaRzfodhetHIPNDR  t han 30

parts by mass and not nore than 500 parts, by mass, per 100 I mass of
the total ofctheesmprBsi & ﬁﬁﬁ@ﬁﬁﬁcanéﬁéFrﬂHét%ﬁEtH?EX?yﬁycvgg?ég ﬁ%noner. 5

I f the rubbery polyner is |ess than 3Q,part : ctical
strength of the rubber- RBALECEE é&ﬁ8|gﬁgrréﬁ§?§°§2%§8§?F§ogﬁ?ends to be

|l ow. Further, if the ruybbery polyner e 5 p S+RY uHBS$ratheon
dependency oPaEfkéCLrafSFRRERTy “8h & I&ﬁ%&qg%ﬁd?gFogggig 10 nnrgalikely to

result. The ratio of the _transparent rubber-nodified copolynmer resin (A to
t he enulgionoﬁrﬁgF &) I%ﬁ%ﬁ'(rﬂ is from99 9 to 60 mass% . fromO0.1 to 40
mass% preferahly, fr. 9% @ Yoprafdi@sd to 30 nmass% nore preferably
from90 to 7 - . the emul sion graft copol yner
(B) is less than 0. SS. , igRl e renghlerdendsatisebe poor, and if
it exceeds 40 nasfﬂs)lg,l' [ﬁﬁelssri%r}%%ﬁds to be low The rubber-nodified
copol ymer resin conposition may 20 conprise tyro or nore transparent
rubber-nodi fied coployner resins (A and two ox nore enul sion graft
copolyners (B) . Further, as the transparent rubber-nodified copol yner
resin (A) constituting the resin conposition of 25 the present invention, a
rubber--nodified copolyner resin (A) is selected wherein the vol unme nean
particle dianmeter (dv) of rubber particles dispersed in the rubber-nodified

~— ~ o~ -, .




15 Further, the difference between dv75 and dv25 is preferably fromO0.4 to
1.7 um nore preferably from0.5 to 1.5 um If dv75-dv25 is |less than 0.2
pm the balance of the inpact resistance and the rigidity, and the
practical strength of the rubber-nodified copolynmer resin 20 conposition
tend to be poor, and if it exceeds 2.0 um the bal ance of the transparency
and the rigidity, tends to be poor, and further, the dependency of the
transparency on nol ding conditions tendsyto be |large. The rubber particles
di spersed in the transparent 25 rubber-nodified copolynmer resin (A) are
pref er abl yﬁgg@iéfﬁtsig t hes il @t dry eednibesy parituned efsitzes di stribution
curve by volunge, those %aving particle dianmeters. of |ess 22 than 0.8 um
occupy from 95, £9- 30,V 0ol¥bb@Rthddiosiedavdmgl ypent imdseirdi @et ers of at | east
0.8 um occupy fromb5 te 70vol% Mre preferably, those having particle

di aneters ofgkesgobphapol. GArKY I0E UPYT fTHEN BIVENT YW vol t, and those 5 having
particle diametrers of at least 0.8 ~m occupy from 20 to, 60_vpl % Stil
further, if thomewhathegppasencl endenpbeereibt PesdetHah*®?s*m are from 95
to 30 volt, and those having particle dianeters of at |east 0.8 umare from
5 to 70 vol 8getthé.rubber-nodi fied copolynmer resin 10 conposition will be

further excellent in transparency, inpact sistance.and rjigidity, and has
| ess dependencdeﬁsﬁﬁyftF&ﬁsﬁé?@ﬁ@?rgﬁtnﬁPgﬁﬁﬁ_%gﬁﬁf%?gnggbg%gh%¥s

practical strength will be high..Further i e, the rubber
particles 15egi8peEs&de Hrﬁﬁgg{:r éﬂgﬁ%?% iy ‘?t%]bgg% rrcg%?lr%g&gopol yner resin

(A) preferably have at |east on - 1e.ah eashy 2 pagthcbe di aneter
of less than O & t&'ﬁal..gagggl?»l %Pg)%%:i’a}r{rlg?g?l%f atﬁl eg@'? 0.8 um in the

frequency particl e ;distri; BUt k gnosHEYBeBY LY Ot tP®lvhetheingbber particle
20 size di st%hebﬁ’f%g%héchc}% ng tlhe rubber. particle dianeter on the abscissa
and the. yol grgg,rferrﬁg m&@rt hedordi(natk) akkyilichastar Tﬂeagtﬂeﬁnénp’é]a_ﬁ val ue
at each of a particle dianeter of |less than 0.8 umand a particle dianeter
of at |east fkaHbe tdie o wbdrryopblyaereopBry | FerT $R5F MMPECRBSi ti on

wi Il be further excellent in transparency, i n’gact £l esi stan;e agg rigidity
and wi || hate hessi deparidernpsentt ABVERAASPal8Xcy *0h fBFUFng conditi ons and
23 higher practical strength. Further, the. diffe e L. the refractive

i ndex at a tsE¥RETER ure Yt tX§®6‘€t'\/\€é‘ﬁ‘e§ﬁ*¥h EX%%%% gkt Prubber modified
copolynmer resin (A and the enul si f pokymegu EB) sterenet erably

| ess than 0. 308 Ir& Fiesf IV | g%?e%%%&oé(%%? I'f the difference in the

refractive index i t, P31 dhe I ars pam@ig tdehe kisokatdscture
subst antal m‘%n%“&%%s g%?*gg%r}l esirable. Here, for the refractive index of

the present JP iJyventiphre tde waipositional ratio of the constituting
nmononmer units is nmeasured by a conpositional analysis, and the refractive
i ndex i s obtai negnby (Ratbukatybic bysteamominahdd 39 Wiy Forihf a 4.
Formula 4: 15 n = XAx np + XEXx nB + X~ x n~ +_. . . NgiTr:e‘;ly, in a case
where the cospesétt oimeéntbemmery uits PEABH e ANTSRoher: XA, Bm
nmononer: XH and Cm nononer: x~ (praqvided that XA.+ XH + X~ = ~. mass
rati o), nA represervsatfe ?%lf‘}’]adf“?@%‘“f ot “éetﬁlﬁlynliécrry?batn%'dee 0 %the Ann

nmononer, nE the refractiyve_index a paly f ihe,Brdonprer, and
n~ the r%ﬁfra%?FVéaFﬁdeQ"B‘Ft&fp%ﬁl)?r%?ten’agie I‘E)g}% He }Plrmnéc}?ryer, and they axe

substituted fo e_aboye l gt aj, b-$ e & efh@ct 1 & ept erblexa by

cal cul ati on.eFéyé:?lef{H gﬁjé?%?g %f rg% e coﬁtrvrposi'ti on can be carried out by

a known net hg h YEoh YtbCogas-pht e ogy Bpty. TEhelt ranspar ent

r ubber - nodi ff“%&ﬁi’gpé“?;‘?ﬁgr r9esi n (()A) 224a i
(meth)acrylic ester monomers may be used alone or in

combination as a mixture of two or more of them.

25 However, it is most preferred to use methyl methacrylate

and n-butyl acrylate in combination.

In the present invention, mOnomers other than the




and the emul sion graft copolymer (B) may be m xed by a known nethod to
obtain a rubber-nodified copol yner resin conposition. For exanple, a nethod
of nelt kneading them by neans of an. extruder nay be nentioned. 5 To the
rubber-nodi fied copol yner resin conposition of the present invention, it is
possible to add additives such as an antioxi dant, a weather resistant

agent, a lubricant, a plasticizer, a coloring agent, an antistatic agent, a
mneral oil) a flane retardant, etc., assthe 10 case requires, and they may
be added at an optional stage during the production. A method for adding

such additi ves% 1 Se n&ﬁ‘é{-i%%ﬂé’ & i gk rFovevwetrid tdiarer may) for
0

exanpl e, be® EHTT bhed A net hod addi ng them during polynerization of each

resin or copolyper, QLA 25 HEHR0shDfr B | ieBaLk neiiemdey, an ext ruder
during. the production of the resin conposition. The rubber-nodified
copol yner resin.&ePPosi 4&0A, obtt he magseatcomveitednimen benprgeessed int o
various nol ded products by a known nethod such as injection 20 nuol di ng,
extrusi on npigsnghagoBpresst onbpohasng wer VAU upaf oF P graEXAPLES Now, t he
present invention will be described with reference_to Exanples) but it
shoul d ke uneesstamduhhabf2bhehetpresbatmengeetiddi R ®y no neans
restricted to such Exanples. (1) Exanples for transparent rubber-nodified
25 copol yneftneeb) asrREFERENCEXEXAMPREL 1 A first conpletely mixing type
reactor having a capacity of about 5L and e uigged %%@htﬁ stirrer, a5
second conpleteﬂ%enp%pﬁﬁrﬁ&ﬁ§srQécFGVrﬁ89Fn8°B §pacityof 15L and equi pped
wth a stirrer, a colum plug flow type_rea h g apagcht ys of about
40L and a déWSBBﬁ?E§V1é&uF6§ga WPPﬁmégp?E eg%g%?ga%;g ggﬁﬁegtgg ?n seri es.
A starting material solutign S :ed LXENgrds parts by nass of
ethylbenzeng?rggogprFFSbfgnﬁgg 8?&?9§E?yPgé?§§§r§§propy| nonocar bonat e
(the teﬂPefgéEE% BYF rashals leike (Rethodcot1a0pe chase: mehBGpy, Omdrpart by
mass of t-dodecyl mércaptan and 0.1 part by mass of ]
oct adecyl - 3pk3 vl FHon 14- hypdooxypphesyby ¥8spr ofi shat ET¥YE<R*Rononer
solution conprising 8 parts by wei ght of Asaprene 67QA panufactured by
Asahi Kasei mGaopeiratingh fasm Slulsively PerreRY( E@ﬁyf’énéggut adi ene rubber,
styrene content: 40 mass , viscosity of a 5 nmss sg%reggtgflgﬁég .at a
t enper at ur e (olet2BECIZ PSS e TP eT P opbP T FORT of “1° 25V fyl “bond: 13. 9
nol % 56 parts by mass of, styrene, 39 ts S . t hacryl ate
(her ei naf t ePEiVRE SEYF 845 ?Wrrr%‘saoo en-(grgjétty %cr &Ilg'?teeg%ﬁer?gi naf t er
n-EA). This starting material Iy i Was rien dyeodehntOombheméLr St
conpl et éPy m%%@erzglstnglp@ }arcttssgrﬂgég{r}ﬁ%rsdl I ég %jtaga tgrrper ature of 110C at a
rate of 7 kg/fy and tLhen cantjnuousioe s uppldmd: tard hatsdcendusdnpl et el y
m xi ng type reactor controlled at a 26 tenperature of 130C. Then, the
pol yneri zed ,saldid On-W@se Grnt i elcustas eviviedreavihe romnsREXEONd SS6npl et el y
m xi ng type reactor and introduced into the colum plug flow type reactor
adj ust ed so ddmid tdiebd gppar ature gradient 5 would be from 130C to 150C in
the flow direction. While heating this polynetrized .sol ution @y t he
preheater, it waEhenrrbHetEdPHYBEF heC deSapeft z8P HavI P THe pressure
reduced to 1.3 kPa, whereby a vapor content_suc : eact ed nonomer,
was rensded HRVENHEQRPBRY zef OF nEETHRT S 10°% eahpbe?%%?%g%%&g%bg This resin
solution was w thdrawn_by.a gear, punp,_exiy J M &xa strand and
cut to obtai FE¥FFRE( uFﬁg%ﬁ%gf5?R$%¥'5%|%%¥§g§%§$§§§§$%§§2%% the rubber
particle diameters by ch I t L. sefhhfadhensecaoand conpletely
A R e

m xi ng type sanple were obtal ned. Table 1 shows the
resul ts of ealugtigp AfatBecRbyahcatypenprbitasicREFERENEE EXAMPLE 2 The
operation was carried oUt 1h the same manner as in Reference Exanple 1
except that ﬁggtggg§P ggagbgbggyeaosayxéﬂg/bypadieaetbiomhsrﬁbbeﬁsed, and
the starting material solution having no tbutyl peroxyi sopropyl nonocarbonate
added, was diphectkypsefekiaddyt a ehgrsaeﬁhdtadhphetéuébﬁfxpﬁgatype reactor.
By controlling the rubber particle dianeters by changing 25 the st%rring
speed in t hessgeend /ounpiddicaky biiockngubpes hexensr 2 ShMpFES EOPG B were

obt ained. Table 1 shows the results of evaluation of the, physical
properties. of2%rREFERENCE SEXARPRISE .3 Eﬁéthﬁérafh%nvﬁégoﬁﬁg¥i%% But in the
same manner as in. Reference Exanple 1 except that t-dodecyl nercaptan was
changed to 0.02 part by mass, and the starting nmaterial 5 solution was
prepared by mxing 0.1 part by mass of 4,6 bis(octylthionethyl)-o-cresol

i nstead of octadecyl -3 (3,5-di-t-butyl-4-hydroxyphenyl) propionate, whereby
sanple H was obtained. Table 1 shows the results of



eval uation of the physical properties. to Table 1 Average

particl eSanpl edi aneter (~.lrn) ofidentificationrubber

particl esA0. 2BO. 5Ref erence Exanpl eC0. 71D1. 1E2. 8Ref er ence

Exanpl eF0. 52GL. 1Ref er ence Exanpl eHO. 53 EXAMPLES 1 to b and COMPARATI VE
EXAMPLES 1 to The blend as shown in Table 2, 3 or 4 was extruded in the
formof a strand at a tenperature of 230C by neans of a QLO nm single screw
extruder and then cut by a 15 pelletizergto obtain a rubber-nodified
copolymer resin in the formof pellets. Further, the results of evaluation
of the physicalsp | € : i Taes 2 podveed 4t a 28 Table 2
Exanpl e 1Ex“éarrsf3"lf% %%Elgérr%% eé%%{%n%b%ew DB/ DB/ DL%:I gnd

ratio60/ 404 s RRS $rederawn)y0 £84m0057dw 7300 ®mPa: s ) 1. 11. 21
. 0dv25 ( u%,ﬁ?%épé%%ﬁga%% 2.@96dv7 % dv25 (um) 0.70.70.6Less than 0.8
un704582(vol Y &t ot eastaiP GRS 8y 0 Writeats at Thesprohanbhenpelkdne
peakOne peakO. 8 ‘unPeak at at | east 0.8one peakOne peakN | Gel caontent (nass
) 161715Swel { | fokst AExBRAR 12Wénghtn saensaed | emdabased on butadiene

wei ght 140, 0D0140, 00014D, 000( Mn) Tot al |'i ght 200Cnol dedt r ans-919191 r%duct mtta
ncel~) Haze is preferably from 8 to 25 mol%, more preferably from 1
(~)2.83.92. 6Total |i ght230Ctraps-919191nol dedm ttanceproduct (% Haze
(991.92.51. 9bz0d mpp&ct strengthl1112099(J/ m Fl exur al

nodul es256025202570( MPa) 29 Tabl e 3 Exanpl e,4Exa 6Bl end
t ypeF/ GH DB/ D/ EBRefider REES60a0B0F35667 207 2B b4t 5 n%%/ﬁ?r]gs%}(gv te

0.80.71.0dv75 (Wh)1.11.01. 6dv_25 48 5-dv2 5
LA )0 . TEUSOBEY DEAYESFnai braLe. ATOBTRBYOT AL Thas BB

~nmsolaa5(vol %) Peak at | ess_th gakOpe; peak Ones pegksn & ungestks at  at
| east 0. 8ONESFEEKNTFYWE ped gg@?tgoht entl( masses) 141a17Swel | i ng

I ndex12 12&) g‘%ts aé%@@.@@o g¢4kaby mass of the rubbery polymer.

wei ght 140, 000170, 50 140, 000( Mn) Tot al I'i ght 200Ct r ans-919090npldedni tt ancepr od
uct Haze (9% 3. 94184 Sheilddighi 230 Geapsk®e9 0 prdhaedmi st BREEPFBBLEL (%) Haze
(9 1.92.82.8lzod inpact strength92113128( J/ m)Fl exur%ﬁ)

modul us2560252a2%50( Mea) 0 pB@tEablve & sConBOEBnBr ELRPIOORPIER™ 1EXC 2Ex.

3Ex, 4Bl end typeCEA/ EA/ DBl end rati 010010060/ 4095/ 5( ggr %%ebgo%fs) dv (

m 0. 72. 80. 90.53ae75-< ty) GeFE 9250 MGy P EanFY~-B283. 70. 20° 2dv 75- dv25

(um0.10_22.40. 1Less_than 0.8 7Q 1 60 96 0 A B
unB8099404( vEmrEale fhtthe SHETE P& fe° egnégejglk ?% ggggf}zgﬁgaécurr%ak at at

Nil | one peakOne peakOn eakl t - af ek i de th
151610158 M e R AT habr1 SIS 1B 130G g T o oL cutside the

aver agenol ecaL%]oq;%. 40, 000140,,Q0 HOQ14Q,s00eirghtthe object cannot

(Mv) Total . light?2 0 rans- 9189s991nol dedrmi t - producttanceHaze2. 615. 59. 12. 6( %
Tot al | i ght 23Q0t S @smALO0009 lsmb s ertrd ¢t -thendewecduceEdsEEn96. 8431, 8FFod

i mpact 5g971D452strengt h (J/ m) Fl exural 25502550 25502560nodul us ( MPa) 32
Each of Examy®s.relating to the transparent rubbernodified copolymer resin
of the present invention, was excellent in.transparency, . t i stance
and rigidity andIhathei PreecHbptRUeRELCRS Yhn B?Srg% eta\r’rfe/ér{lclyérgr?lo%r?on[e ing 5

conditions, while each of Conparative Exanple i C Yo 1Rk itR&
condi ti @fs oin@heher E8eRE) FRvENTT o%s,t%smoggo resﬁ \rllgyseo%eodp ygjitocal prrlgperty

anong transparency, inpact resi L. gi.dit d enganray of the
transparencyl%n&f’r%l BF%SeESﬁd?fi (é)%%n?%b%é? %%%npélgzg's ﬂfiﬁ t he rubber-nodified
copol yner resin conposi ki XEWMPLE Ac Andrdmdr conmplwteel y m xi ng
type react orp‘ﬁgWﬁﬁ 5sc§%gg??§g§$5§%tg 50" and equipped with a stirrer, a
15 second CO”RE‘EE?EXIQMEnesE¥Eembﬁaﬁé9r hevitgead Imapeclymenfzatbout- 151 and
equi pped vvitf(u astirrer, a colum plug flow type reactor having a capacity
of about 40Lrgndoaigavepekiien egucppededi tht aapreheiglertenree@Eyifhect ed in
series. A starting material solution was prepared by 20 mixing 15 garts by
mass of gf hybhenzenemediatpant teyprassuoe isbpr§fperbxyi Sopr oYt

monocar bonate, 0.15 part by mass of t-dodecyl nercaptan ar% 0.1 ’?atr}tleby
mass of oct adggyt- 3mbBeSprlefexrablyl £xomyHROXypheR Q) pFBhHafat 62T ook
mononer sol ution conprising 10 parts by mass of 22 Asapr ene ggog

manuf act ur ed thyneAsEhit Héapeil yOsrpGestioon as aSrBEBEFY oI YRef
(styrene/ but adi ene rubber, styrene content: 40 nass, viscosity of a 5 massy
styrene 32 solution at a tenperature of 25C. 33 nPa~s, proportion of
1,2-vinyl bond: 13.9 nole% 56 parts by mass of styrene, 39 parts by nass
of nmethyl nethacrylate (hereinafter (M) ) , and 5 parts by nass of

n- but yl



5 acrylate (hereinafter n-BA). This starting material solution was
introduced into the first conpletely m xing type reactor controlled at a
tenperature of 110C at a rate of 7 kg/hr and then continuously supplied to
the second conpletely mxing type reactor controlled at a 10 tenperature of
130C. The rubber particle dianeters were controlled by the stirring speed
in the second conpletely m xing type reactor. Then, the pol ynerized

sol ution was continuously withdrawn fromthe second conpletely mxing type
reactor and introduced into the colum plug flow 15 type reactor adjusted
S0 t hat thﬁﬁhﬁf{p%ﬁ 5 19-adicent nweyld dre shictmas30€hueY1S8CoRy the flow

di rection. I'e“heating this polynerized solution by the_ preheater, it was
i ntroducedyj.ptQ e @Wip@&roﬂ?&\zi—mg:mﬁemp@gmwédﬂc&}%%’l. 3 kPa, and
a vapor content such as an 20 unreacted nonomer was renpved at a

devapor i zeh, iRt @feidixyt ) SBer & -ure ret B30T .c TFiiexaTes| Aot &7 was wi t hdr awn
by a gear punp, extruded in the formof a strand and cut to obtain a resin

in the formpulylgeddetys). - Bycloordasid r‘?g&‘ﬁéisr%tﬁétdlp—arti cle dianmeters by
changing the stirring 25 speed in the second conpl et el y. m Xl type
reactor 5 sanyyeed oxhoeye 1 aiegey DIREARFRRE T%'ﬂ?‘ét ps%ro%?ymtr he %%slul ts of
eval uati on of the physical properties. 33 RE %%%Méﬁ & The
oper ati on wesiaRYPeRR bRt ‘?Zh”'%ﬂéu%%}%e%%?’ a€l| n erence Exanpl e 4

except that the first_conpletely mxin gactor yasn&et used, and the
starting 5 ?ﬁi@ﬂT%l3§%+U?€ﬂﬁu%i?%ﬁo%9tl§%%ﬁg per oxXyi sopropyl nonocar bonat e

added, was direct suppl i ed oNdesONPheh by MmetigylyPed+eactor.
By control Im?pge?’iﬁizé u‘ﬁ‘gg?hga?%ﬁg%gf%j?g%eﬁg$s by changing the stirring speed
in the second € ¥ OLXi ng_kyRecyenetrospraanpres-F 10 to G were

obt ai ned. T%ﬁ%ggygﬁ%% The fesults of evaluation of the physi cal
propertjes. o REE EXAMRLE 6 The operation. was carried out in the sane
manner as in Reference Exanple 4 except that the starti ng mat eﬁ\%ieal 15

sol ution was prepar aghomytimiofi rigpe0 pblpawer sy Lagss 1of L4255 ©F

bi s(octylt hi omet hyl)-o-cresol instead of .

oct adecy! - 3631 bedilat- et ght4chpdrexypRENFEF pr opi BRSEETARAY, gggmsarrpl e H
was obtai ned. Table 5 shows the results_of I hon £0ft e ophysi gal ,
properties. 02005 32 Papia&ts K\Ye?“é&é’pg‘rptriecpg gr?g%%&ggrret er (um

ofidentificationrubber particl ' ' Ref&r efC@he total amount
Exanpl eC 0. papti Pypme efpeerrer%gzﬁg%gi:% %&150. 55G 1. 1Ref erence Exanpl eH 0. 56

REFERENCE EX..ANMPLE 7 bl end, Asd e iteed ridt Hattlrey 16.coresz aNas ext r uded
in the tormodf hég’estsrtél%%ealt a tenperature of 230C by 5 neans of a 40 mm

singl e screyextriuder ragndCuk Bytaipel kaki z2boveorebosi ntaeFEhBEY- RBdi fi ed
copolynmer resin (A) in the formof pellets. The resulj}g}% eval L{ztiton of
the physicaly paRerfiese atee Siojert malabteds aFRPTPL  FHE refiact i ve

i ndex cal culated fromthe 10 conposition of nmonomer units constituting the
obt ai ned resite asobt R 4BCS (PSS NPt X¥AT- the conpositional ratio

of nmononer units constituting the, rubber-nodifi I EeRh&i A was
measured by the Bwatisrs 8f ghé Eb]ﬁﬁogi?t Fg‘ﬁ),pal}lg}qﬁﬁgggg¥§§cti ve index was

15 obtai ned by cal cul ati on. by neans_of oNgrBRL| oned keswml a 4 on
t he basi§ trfé‘fo%ﬁ%l?]é$‘?%c??%¥i RdT e%go?i\g%l)?gne) net hyl net hacryl ate,

n-butyl acrylate an 35 hut adi poness (are-d1i508putiys94; 1. 463 and
1. 518, respe"i,“‘??%%ﬂkgaﬂ:es%g%hggagg,ga?ﬁ;ref ractive i ndex was 1.548.

hvdroxyphenyl) propionate, may also be added.
In the present invention, at the time of the

polymerization, an organic solvent such as ethylbenzene

25 or toluene is used preferably in an amount of from 0.1 to

50 parts by mass, more preferably in an amount of from 5

to 20 parts by mass, Per 100 parts by mass of the total



D Bl end

Tabl e 6 Test nunber2-12-22-32-42-5Blend typeB /DB /DB /DF/GH/
0 0.7 0.8

rati o(parts by60/ 4040/ 6080/ 2060/ 4080/ 20nass) dv (~m 0.8 1.0_
0. 7dv75 (um1.11.21.01.11. 0dv25 (Nm 0. 40. 50. 30. 40. 3dv75-d25
(prn)0.70.70.70.70. 7Less than 0.86845836883pm (vol %9 At | east
0. 83255173217~~m (vol % Peak at | essOne peakOne peakOne peakOne peakOne
peakt han 0.8 pnPeak at at One peakOne peakNi | One peakNi ||l east 0.8 um Cel
content _ 18 19 18 17 17(mass% ) Swel lingi1

i ndex1212121216Ma230, 000130, 000130, 000 al130, 000 160, 000 w a, Table 7 Test

nber 2- 62- 72- 82- 92, A Blaeng riat t
[])560/e 20/ 20|%ib‘1%"60?§1(1)g%e%§§%*gf§ ﬁ@%&np%dao%@ A eﬁq’ 90 I.Oggsrms.

(um _ 1.60 . féaolﬁr% 6Gs, A2 @ﬂﬁt@:&@oﬁ%eﬁﬁ 2@h2de75\aulv25 a
(~zm 1. 20. 17 9% 65 than 0. 8656816096~zm (vol % At | east 0.835329940pm

(vol % Peak é’i #\féé Qe PERK: ONEnOeaks Db i thehpealg Gee peakt han 0.8 pnPeak
at at Two pea | One peakOne peakOne peakl east 0.8 untel

cont ent 1917%§i§l;éfﬂg§§§/@}19¢\@hﬁsngo be low, and the polymerlzatlon

i ndex1272_121212MM 30, 000130, 000130, 000130, 000l 30, 000 w REFERENCE
EXAMPLE 8 | sbataslaghachbavemhaviag. aR}qué@It'yaﬁ azwslq%rforlf ®kg of pure
wat er, 500 g of potassiumol eate, 75 of , sodi um pyrophos hate 1.5g of
ferrous sul palgme2izagioh 5ns©hﬁuﬁr@’éﬁ913eh%‘d?%?ﬁ 1R FHACBIAE and 22 g of
Rongal ite were added and unifornmly di SS?' ved_with stirring. Then, 20.0 kg
of styrene)p8dyoekdzatipnt &M?é’ﬁ@ 1§4Br§ 8¥*fdodecyl mexcaptan, 30 g of

di vi nyl benzene and 96 rop ngﬁggggo%bggfm@ae added,
and a 10 reacti &% WS g’rl}ei %rfaen%g?%'?ure of 50C for 16 hours with

stirring to conplete ITEI‘I Is h ¥t 82001 8l 8s aag UBDEHYr pad y mer
| atex. To t REFG e el’suf?b %%E ?ﬂﬁé E{Jgtﬁei 925 g of sodium sul fosucci nate

was added angd %L_{.fofdlu ont | ?ﬁhétﬁbebEegarMI@ymea the Y% diyidrwoiote ori ¢ aci d
aqueous soI ati 6n and a 2% sodi um hydr oxi de aqueous sol uti on were added from

separ at € NOZH-8% @ ra$ ik M traien trkaspelref tt mebbétfemo%fb@ from8 to 9,
whereby the |latex was fl occul ated and grown to obtain ELl!lhbery el ast oner
| atex havi ngopo lavenage 2t pd ttihel @rdisemst éRVEALECR2 J?HI 75 rtibbery

el astomer |atex was weighed to be 30 kg as cal ull%t ed gg EQ solid content
and transfemqmmﬁmﬁl%ﬂé’%\ﬁ%ge&l@aﬁé’& 52080 wher eupon 80 kg

of pure water was added, and th er at r fot @02Q€ikQtaA
ni trogen st &R S GG 5 ea(f“tel%%é:}té%%wag‘lagﬁ 5 of purle wat er

having 1.25 of ferrous qu hesat amtadned
t et r aacéPat EARPLOVRF of F?onrgh?%?lzn% 39 d| ssol ved. A mixture conprising 16

kg of styreng, %;‘\plg%né? 1By | cnetdaprer @l encanthead agndbfthte— dodecy! mer capt an,

and a sol ution 120 g of diisopropyl benzene hydroperOX|de di spersed
in 8 kg of pPUfS:NPL ek, TOAt & hbNndndkidy gimftipotrassianniddatde wer e
separately contl nuou ¥y added over a period of & hours Afte orrpl etion of
the additi onrutbery eppeyasnr eowasnayi st s &e HRPSIG

di i sopropyl benzene hydroperoxi de was further added t e was
| eft to stamifong2ahdumeltondQtEandr Stert et ‘?S/r%?%z%téldon&epﬁﬁéy

20 resins obtained separately and being different in the
particle diameters of the rubber particles.

In the transparent rubber-modified copolymgr resin
of the present invention, the volume mean particle
diameter (dv) of rubber particles contained as dispersed,
25 is from 0.4 to 2 pm, preferably from 0.4 to 1.5mium, more
preferably from 0.5 to 1.2 pm. If the volume mean

particle diameter (dv) of rubber particles is less than



To the obtained enul sion, an antioxi dant was added, followed by dilution
wth pure water to a solid content of 15 mass . Then, the tenperature was
rai sed to 60C, and while vigorously stirring) dilute sulfuric acid was 15
added for salting out. Thereafter, the tenperature was raised to 90C for
coagul ation, followed by dehydration, washing with water and drying to
obtain a powdery enul sion graft copolyner (H). The conpositional ratio of

t he nononer units 20 constituting the ohtai ned enul sion graft copol yner CE)
was neasured, and the refractive index cal cul ated by nmeans of the

above- nention or 4, S ifods: arsks COMBARATI VE
EXAMPLES 5 ﬁf Iﬁhéﬁ%%gﬂﬁsﬂ§a§%%%§4?% Tab éhg or éﬂ%as extruded in 25 the
formof a S%{émflfaitaei@%aﬁ%rﬁ, ofh@3PLs by teeds ©b Be Isoom imi n screw
extruder and cut- by a pelletizer to obtain a rubber-nodified copol yner
resin conpogiihOPaténcy40 the formof pellets. The results of evaluation of
t he physical properties are shown an Tables 8 and 9. Tabl e 8 Ex. 7Ex.
8Ex. 9Ex. 10Ex Th&B¢olidRExmedBRubberiTest didReppr32dy) in the

2-5 2-62--1nodi fi ednunber copol yner Mass0g0909090909080r esi nEnul si on graft
anobunt (smassPésent invention is a mean particle diameter to Dbe

-10101010i 01020Tot al _I i ght 200Ct r ans- 90909090899090n0| dedmi t - roducitance.(@b
) 3. 24. 53, 04058a08e930D. thet pLILgHiRgOFPFRRLa 1 Py measuring particic

its--91909191909191nol dedpr oduct t -s) Haze2. 93, 02. 3,32
g;.fzod inpéé@m§2@5aggaﬂgeﬁ%iﬁggmggggféng%ﬂrggﬁhfﬁﬁgFFﬁéz3e?gh?g§?§éngth
45473835404375F | podul | Pa) 24 0290029 02280 i P W
Lobl 026 ot 0B nsoEnes. Ears Bobs 1py s BRbESGRERHORRONEINDECIRRRADZZT0 |

gﬁSLLie?ﬁgggggééﬁ%giggbgg%g =10g0pgkyreElags ¥RA9A9A299Ar eskakruhsi on graf t

-_-. i ghy 20Q06%-r-aRs-23@mol dedm t - 90908888pr oduct Lance( %) Haze
(0)3.23.217.310. 33. 2Tot al | i ght 230Ct r ans-9191898991nol dedrni t - productt ance(
~ YHaze (9 2. 42 A8h5.262.:41 zod i npact strength (J/n)112619510558Fal | i ng
wei ght strength (cm g23293023F| exural nodul es241024D0238023702400( MPa) N

43 As shown in Tabire tBirtdadle cfisbedrey] es Tl &4 A§PtoPihe rubber- nodifi ed
copol yner resin conposition of the present jnvention, is excell in
transparency, i ¥ erigs irsit dﬁ?céi%d“‘%"i]ﬁirdictgy Ié%?%a?ﬁﬁ?ﬁ%eesdgfg’ﬁ%gncy of
the 5 transparency on,gg%?iqglcgggitions, and it is excellent in practical
strength. As sh&wP3at™* e h of Conparative Exanpl es which do not

mregt e? [‘gs condi ti0ns.,0f . the I ESENL d MVRIL 1,001 MRS RQed I wiysi cal
e the progress of polymerization when the rubber-modified
copolymer resin is produced, whereby control of the
volume mean particle diameter (dv) of rubber particles is
carried out by adjusting the stirring speed during the
20 polymerization, the amount of the polymerization
initiator or the molecular weight-controlling agent to be
added or mixing of a rubber-modified copolymer resin
having a different particle diameter.
Further, the rubber particles dispersed in the
25 transparent rubber-modified copolymer resin of the

present invention are characterized in that the

difference between dv75 and dvas (hereinafter represented




anong transparency, inpact resistance, rigidity, |0 dependency of the
transparency on nol ding conditions and practical. strength. Here,

eval uati on was made in accordance with the followi ng nmethods . (1) Vol une
mean particle dianmeter (dv) of rubber 15 particles From a photograph by a
transm ssion el ectron mcroscope by an ultrathin speci nen nmethod of the
resin dyed with osmc acid, particle dianmeters (=(long dianeter + short

di ameter)/2) of about 1000 particles im4he 20 photograph were neasured,
and it was obtained as a nean particle dianmeter obtainable by the foll ow ng
Forrmul a 5. _For e ur.e t 0fy bhe parii cle srze-edbniPt €Fsm and
inage-trea€Ph§”hgﬁggﬁﬁﬁgJﬁgg%?ﬁ%Sénggogfbngﬁhfgctured gg Carl Zeiss Vision
Conmpany was use E I o MBA i ¢l dcanetenms EDf ~d¥7Fni ~Di 3
(wherein niswl :l'??hé‘%ﬁ’u elrrng?er%uebber rl],pgr%{miwcl es haring . 44 a particle .

di ameter Dig,Jfauriheresd handy 1% diraneler bandricke odv25% dingmster were al so
obt ai ned by organizing the particle dianeters obtained by the above

measur enent,s. by fBans oia the iNrgelif v reatdsng omias woiowg  appaddt 5. (2) The
gel content and the swelling index were nmeasured by the above-nenti oned

met hodss ( [xdMdght2 avemagerinoledidrare we dite (tWRPSMBESHCYd 2Pt he GPC
measuring conditions as 10 foll ows: Nane of apparatus: SYST%%%Zl S@odex

( manuf act uredy byl SHAENDENKD Be Kool anth: FurHbEE ¢ fiﬁn‘?seP&n “gef*M XED- B
were connected in series 15 Tenperature: 40C Det ectti o tlg fﬂ‘eerltgl ical
refractive timelexr Spsnanency e MR -o1UrEit ration:” 2 mass €alibration
curve: Prepared by neans _of sta d, 20 _pol.ystyrene {PRS) ﬁép&g a red by
PL Cowpany)Thﬁﬁgoﬁﬁéo%e?ﬁhévé%é *ﬁﬂ%é%ﬁ%%édﬁﬁghfiﬁggareprgie%§gd by the
PS-cal cul ated val ue..(9) Tran [ ency: s Y et | agheol di ng

nachi ne (TS‘-:%%E@Rﬁrﬁﬁé%ﬁﬁ?‘g%ggg%d&%l%s i a@o&ﬁhe Co., Ltd.) t,?m -

t hr eest_eppe a [ i ckpe Of yrle il a 21 ¢AN Atk 3 tow was ded a

a cyliﬁ'er ?%%%e%gtggé %gogg%cggrgggg%L yﬂiS By using the 2 nmm portion of
such a threg;stepped phabac-&B8tt61Bingi adent r amsmixarzecard the haze were
measured (unit: g) by nmeans of HAZE neter (NDH 1001DP. rmdel%, manuf act ur ed
by NI PPON DENSNOKUnbRDESER! ESpElyinet Thesn (B3vingaztdtesistdhce By neans o
an injection nolding machine (I S-80CNV) nanufactured by Toshi ba Machi ne
Co., Ltd., patestlspecemefiest 12.7 x 64 x 6.4 mmwas nol ded at a cylinder

e omcie n S0 e85 PR PR R bie
Rigidi tYS corresponding to integrated values of 75% and 2b%,
respectively, in the above-mentioned cumulative
distribution curve by volume of the rubber particle size
distribution showing the particle diameter on the
abscissa and the volume fraction on the ordinate.
50 Further, the rubber particle diameters are oOnes obtained
by measuring the particle diameters from a photograph of
an ultrathin specimen of the resin taken by a
transmission electron microscope, in the same manner as
for the volume mean particle diameter (d&v) of the rubber
25 particles. Further, the volume fraction is one

represented by the volume fraction when the rubber

particles obtained with such particle diameters are



By neans of an injection nolding nmachine (IS-80CNV) manufactured by Toshi ba
Machine Co., Ltd., a test 15 specinen of 12.7 x 127 x 6.4 mmwas nol ded at
a cylinder tenperature of 2DOC. By using this test specinen, the flexural
nmodul us was neasured in accordance with ASTM D790 (unit: MPa). (7)

Practical strength 20 By nmeans of an injection nolding machine (1S-$0CVN)
manuf actured by Toshi ba Machine Co., Ltd., a threestepped plate having

t hi cknesses of 1 nm 2 mmand 3 nmwas pol ded at a cylinder tenperature of
230C. By using the 1 mmportion of this test specinen, the 50% breaki ng 25
hei ght was |t ; using a weight having a weight of 200 gf
and havingégﬁﬁ%ﬁ%gﬁﬁggﬂ% %ﬁﬂégiéﬁgj a, weight dianmeter of 14 mm 46

| NDUSTRI AL APPLLGABL LibNe Thea £ thbes s VTl féeskd onol tyimer t rasspra®int he present
invention is excellent in transparency, inpact resistance and rigidity and

has little depsndansy: ffed heodolymas passine yo Dt erprSoidiMeTALn Furt her,

the rubber-nodified copolyner resin conposition of the present invention is

excel | ent ifréronsparapty, shaipachat e st e ¥iE dH8Pehd has little

dependency of the transparency on nolding 10 conditions, and it further has

hi gh practisattstiengihe Thesyibetien ueefie PorveEiToust T cati ons

i ncl udi ng hone el ectric appliances and, packagin terials, 7. CLAIMS 1.
5 oher Sl it

A transpar epartiibbes - heding a2 Ebpel §net2resths T3 et -modi fi ed

copol ymer resin conprising onge_t or _a.m xt.ur f [ ypes
obt ai ned byoScEBBoEYABr P2i Y gos¥$f%ni%nﬂﬁﬁ%ﬁ%?géﬁﬁr% n%%ﬁ?%%?@#ic est er

nmononer in the presence of a rubbery r d i Fsomhsresteri zed in
that the voPﬁﬁﬁEﬁgﬁngb§WF£8F§ agaﬁétégg%%3§'%fﬁ$u e?ﬁgaft?cles di spersed

|n the Tesife ks Thom Gofeldofl Vi tRoddthdidd it 1 idimmashber 10
u

particle siz Fstri on curve by volume, the difference between the

di anet ey, (dZ3) jaksaRnknt egsahrdovalipe 6fom58®and dhevditnesed tHeSy at an
integrated value of 25% is from0.2 to 2.0 T.am 2. The transparent

r ubber - nodi fhedngopakyiel er ésemetBracodr dngerstCPaPml, OGREPYEI A PH t he
cunul ative rubber particle size distribution curve by, volunme, rubber
particl es havi mg & vicdRke dianthess %@V¥%%§P%ﬁ%hcb?SgHWW3E%ﬁ%f) rom95 to

30 vol % and rubber particles havin rtic di_aget 0.8 pm
occupy fromigstso trem2@ oM ?r§.f¥ﬁ% ggaﬁgpéﬁeﬁPﬁgﬁbgéﬁ-%Dag%i%ggg%golyner

resin according tQ Caiml or 2, wherein, theq cuqulati vepubber particle
gcdﬁ%-&_]we\foﬁ Lﬂ%aﬁ. least e s 'ﬂ\m']a_acte ¥€o

si ze distri B3 as af 1 east one peak val ue at each of a
particle_di aneter .of | hap, 0.8 daparg210anti ghe di aneter of at
| east O'8 YN%E%V f%?zfggﬁgﬁg?gﬁt fhbber-nndified copol ymer resin according
to any one Q. G&iferk 0 3patti Grdiasamcgeland 48 cidittgniandf Wildm S to 25
mass% 5. The transparent rubber-nodified copol yner resin_according to any
one of d ai mave teds adpatidmy aswild inprismeency FoMG @97, 5 6. The
transparent rubber-nodified copolynmer resin according, to agg one of C ains
1 to 5, whi cjorstzonvei giheavondgelnsifeshear 2kéPgRE g ©of2EBME00 to
200, 000. 7. A rubber--nodified copol ymer resin conmosition ¢ ri zed by
conpri si ng fwaoms Bole Cliget eSS ses HiSSH e iy ﬁﬁ?eafﬂé g nSeer Hﬁaro\g‘&#g?ed
copolyner resin (A which is a rubber.-nodifl po &St LPAYd sing
one typ&Por RATFXELE MR YREDrOTdtle ]t%%s do%?éﬁr)l’edé%y Copol ymeri zi ng a
styreni ¢ nononer _and_a tQ)gﬁgy}%ﬁéeééﬁﬁi@P utihd hendresence of a
Ch'Ts

rubbery pol r?d%ﬁﬁt characterized in that the volunme nean

particle di a”%%e{rg'y%t% r upher . pakLt Cb sk speTpmerizathenresin, is from

0.4to 2.0 yP and 1n e cunul ative rubber particle size distribution
curve by vol upe, ;L hg, diff eneneelbet veenwéhene+ aomteoll7$)agentn integrat ed
val ue of 75b ana the 20 dianeter (d25) at an integrated value of 25a, is
fromo0.2 to 2i0;Hm c8Nd £6BPEB-THodiHida cepsWynérancehnl SAORNGr Af t
copolynmer (B). 8. The transparent rubber-nodified copolyner resin

conposi tiPn aeededicnd par€ialsm diamkeerinekta-the 25 cunul ative particle
size distribution curve by volunme of rubber particles dispersed in the
transparent rubbahmdivkicet pepdiiyihes ﬁé§Pﬁr€Rﬁ,lPuBB@rtESRFP@F§§thaving

rubber-modified copolymex resin of the present invention



-49- particle dianeters of less than 0.8 um occupy from95 to 30 vol % and
rubber particles having ,particle dianeters of at |least 0.8 yzm occupy from
5to 70 vol % 9. The transparent rubber-nodified copolyner resin 5
conposition according to Claim?7 ox 8 wherein the cunmul ative particle size
di stribution curve by volunme of rubber particles dispersed in the
transparent rubbernodified copolyner resin (A, has at | east one peak val ue
at each of a particle dianeter of |ess {han 0.8 umand a 10 particle

di anmeter of at |least 0.8 dam 10. The rubber-nodified copol yner resin
conposi tion_accordi ngi1Q, any-1ong A i qghdneyd rutverepartheldi fference
in the refFact ipvrtra&]err%&ﬁat a tenperature of 25C as between. the tér anspar ent
r ubber - nodi fii Qnal Bl kP 188 yAvAnthd kef eiel siubipegr @BEtE6p6! yner

(B), is | et s A AUF.A E A F. Aa

. AF. AuF. AN%jA_EbY.ﬂ&:ﬂ\ﬁf@&rﬁ%mrﬁ_uCkLEY_p%S:‘_bﬁl‘d:leA;diameter on the

. Aa3. A(. Au3. Au3. AY. AFY. A. A3. AY. A&; 3. A(. A3. A32. AFF4A. | &A. 19 . A9 . A

. ASAFSA. +, “fofPYssARriS. AS. A8, fxacion on the ordinate as
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the supernatant by decantation, the rest is dried in a

20 vacuum dryer at a temperature of 70°C for 24 hours. The

mass (c¢) of the centrifuging tube after the drying, is
measured, whereupon the gel content is calculated by the
following Formula 2.
Pormula 2:
25 Gel content (mass%) = {(c-b)/a} x 100
Further, the swelling index of the transparent

rubber-modified copolymer resin of the present invention
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hours. Then, the solution is transferred to a

15  centrifuging tube having the mass (d) measured and
centrifuged at a temperature of at most 10°C at 14000 rpm
for 40 minutes. After removing the supernatant by
decantation, the mass (e) of the centrifuging tube after
drying is measured. IC is dried in a vacuum dryer at a

20 temperature of 70°C for 24 hours. The mass (f) of the

centrifuging tube after the drying, is measured, and the

swelling index is calculated by the following Foxmula 3.

Formula 3:
Swelling index = (e-4d)/(f-d)
25 The weight average molecular weight (Mw) of the
transparent rubber-modified copolymer resin of the

present invention is preferably from 80,000 to 200,000,
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of the present invention, it is possible to add additives
such as an antioxidant, 2 weather-resistant agent, a
lubricant, a plasticizer, a coloring agent, an antistatic
agent, a mineral oil, a flame retardant, etc., as the
15 case requires, and they may be added at an optional stage
during the production. The method for adding such
additives is not particularly limited. However, a method
of adding during the polymerization, or & method of melt-
kneading them by an extruder, may, for example, be
20 mentioned.
The transparent rubber-modified copolymer resin of
the present invention will be pressed into various molded
products by conventional methods such as injection
molding, extrusion molding, compression molding, vacuum
25  molding, etc. and then, practically used. Now, &

composition comprising the rubber-modified copolymer

resin of the present invention will be described in
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detail.

The rubber-modified copolymer resin composition in
the present invention comprises the above-mentioned
transparent rubber-modified copolymer resin (2) and an

5 emulsion graft copolymer (B).

The transparent rubber-modified copolymer resin (A)
has already been described in detail, and, now, the
emulsion graft copolymer (B) will be described.

As the emulsion graft copolymer (B), one readily

10 available in the market, fox example, as Kureha BTA,
manufactured by Kureha Chemical Industry Co., Ltd. or as
HFx—A manufactured by Kaneka Corporation, may be used.
Otherwise, it may be cne obtained by a conventional
emulsion polymerization method.

15 For example, it is possible to employ a method for
obtaining it by emulsion graft polymerizing a styrenic
monomer and/or a (meth)acrylic ester monomer, to a latex
of the rubbery polymer as described with respect to the
transparent rubber-modified copolymer resin (&), i.e. a

20 butadiene oxr styrene/butadiene latex. Further, as the
case requires, it is possible to employ a method for
graft polymerizing a vinyl type monomer copolymerizable
with such monomexs.

Specifically, in the presence of a rubbery polymer

25 latex, emulsion graft polymerization is carried out by
using a styrenic monomer and/or a (meth)acrylic ester

monomer. The amount of the rubbery polymer may be one
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obtained by using it in an amount of more than 30 parts

by mass and not more than 500 parts by mass, Der 100
parts by mass of the total of the styrenic monomer and/oxr
the (meth)acrylic ester monomer.

5 Tf the rubbery polymer is less than 30 parts by
mass, the practical strength of the rubber-modified
copolymer resin composition tends to be low. Further, if
the rubbery polymer exceeds 500 parts by mass, the
dependency of the transparency on molding conditions is

10 more likely to result.

The yatio of the transparent rubber-modified
copolymer resin (A) to the emulsion graft copolymer (E)
is from 99.9 to 60 mass% : from 0.1 to 40 mass$%,
preferably from 95 to 70 mass% : from 5 to 30 mass%, more

15 preferably from 90 to 75 mass¥% : from 10 to 25 mass%. If

the emulsion graft copolymer (B) is less than 0.1 mass%s,
the practical strength tends to be poor, and if it
exceeds 40 mass$%, the rigidity tends to be low.

The rubber-modified copolymer resin composition may

20 comprise two or more transparent rubber-modified

copolymer resins (A) and two oI IMOIE emulsion graft
copolymers (B).

Further., as the transparent rubber-modified
copolymexr resin (A) constituting the resin composition of

25 the present invention, a rubber-modified copolymer resin

() is selected wherein the volume mean particle diameter

(dv) of rubber particles dispersed in the rubber-modified
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copolymer resin, i1s from 0.5 to 2.0 nm, and in the

cumulative rubber particle size distribution curve by

volume, the difference between the diameter {(dv75) at an

integrated wvalue of 75 and the diameter (dv2b) at an

integrated value of 25%, is from 0.2 to 2.0 pm.

The volume mean particle size of rubber particles

dispersed in the transparent rubber-modified copolymer

resin (a) is prefexrably from 0.6 to 1.7 um, more

preferably from 0.7 to 1.5 pm. If the volume mean

particle size of rubber particles is less than 0.5 nm,

the impact resistance or the practical strength of the

rubber-modified copolymer resin composition tends to be

low, and if it exceeds 2.0 wum, the transparency tends to

be poor.

Further, the difference between dv75 and 4dv25 is

preferably from 0.4 to 1.7 um, more preferably from 0.5

to 1.5 pm. If dv75-dv25 is less than 0.2 um, the balance

of the impact resistance and the rigidity, and the

practical strength of the rubber-modified copolymer resin

composition tend to be poor, and if it exceeds 2.0 nm,

the balance of the transparency and the rigidity, tends

to be poor, and further, the dependency of the

transparency on molding conditions tends to be large.

The rubber particles dispersed in the transparent

rubber-modified copolymer resin () are preferably such

that in the cumulative rubber particle size distribution

curve by volume,

those having particle diameters of less
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than 0.8 um occupy from 95 to 30 vol%, and those having
particle diameters of at least 0.8 pm occupy from 5 to
70vol%s. More preferably, those having particle diameters
of less than 0.8 um occupy from 80 to 40 vol%, and those

5 Thaving particle diameters of at least 0.8 um ocCupy from
20 to 60 vol%. Still further, 1f those having particle
diameters of less than 0.8 um are from 95 to 30 vol%, and
those having particle diameters of at least 0.8 um are
from 5 to 70 vol%, the yubber-modified copolymer resin

10 composition will be further excellent in transparency.
impact resistance and rigidity, and has less dependency
of the transparency on molding conditions, and its
practical strength will be high.

Purther, as mentioned above, the rubber particles

15 dispersed in the transparent rubber-modified copolymer
resin (A) preferably have at least one peak value at each
of a particle diameter of less than 0.8 pm and a particle
diameter of at least 0.8 pm, in the frequency particle
size distribution curve by volume of the rubber particle

20  size distribution showing the yubber particle diameter on
the abscissa and the volume fraction on the oxdinate. I1f
it has at least one peak value at each of a particle
diameter of less than 0.8 um and a particle dlameter of
at least 0.8 pm, the rubber-modified copolylmer resin

25 composition will be further excellent in transparency,
impaCt resistance and rigidity and will have less

dependency of the transparency on molding conditions and
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higher practical strength.

Further, the difference in the refractive index at a
temperature of 25°C as between the transparent rubber-
modified copolymer resin (&) and the emulsion graft

5 copolymer (B) is preferably less than 0.03, more
preferably less than 0.02. If the difference in the
refractive index is at least 0.023, the transparency
deteriorates substantially, such being undesirable.

Here, for the refractive index of the present

19 invention, the compositional ratio of the constituting
monomer units is measured by a compositional analysis,
and the refractive index is obtained by calculation by
meanse of the following Formula 4.

Formula 4:

15 n =X X np+ Xp X 0Op *+ Xe X DNe +

Namely, in a case where the composition of moncmer
units comprises Am monomer: Xn, Bm monomer: Xy and Cm
monomer: Xe (provided that X, + Xp + Xc = 1 by mass
ratio), na represents the refractive index of a polymer

20 made of the Am monomer, g the refractive index of a
polymer made of the Bm monomer, and nc the refractive
index of a polymer made of the Cm monomer, and they are
substituted for the above Formula to obtain the
refractive index by calculation. Here, the analysis of

25 the composition can be carried out by a known method such
as pyrolytic gas chromatography.

The transparent rubber-modified copolymer resin (A)
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and the emulsion graft copolymer (B) may be mixed by a
known method to obtain a rubber-modified copolymer resin
composition. For example, a method of melt kneading them
by means of an extruder may be mentioned.

To the rubber-modified copolymer resin composition
of the present invention, it is possible to add additives
such as an antioxidant, a weather resistant agent, a
lubricant, a plasticizer, & coloring agent, an antistatic
agent, a mineral oll, a flame retardant, etc., as the
case requires, and they may be added at an optional stage
during the production. A method for adding such
additives, is not particularly limited. However, there
may, for example, be mentioned a method of adding them
during polymerization of each resin or copolymex, or a
method of melt-kneading them by an extruder during'the
production of the resin composition.

The rubber-modified copolymer resin composition of
the present invention may be processed into various
molded products by a known method such as injection
molding, extrusion molding, compression melding or wvacuum
forming.

EXAMPLES

Now, the present invention will be described with
reference to Examples, but it should be understood that
the present invention is by no means restricted to such
Examples.

(1) Examples for transparent rubber-modified
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copolymer resins
REFERENCE EX2MPLE 1

A first completely mixing type reactor having a
capacity of about 5L and eguipped with a stirrer, a

5 second completely mixing type reactor having a capacity
of 15L and equipped with a stirrer, a column plug flow
type reactor having a capacity of about 40L and a
devaporizer equipped with a preheater, were connected in
series. A starting material solution was prepared by

10 mixing 14 parts by mass of ethylbenzene, 0.05 part by
mass of t-butylperoxyisopropyl monocarbonate {the
temperature for a half life period of one hour: 118°C),
0.1 part by mass of t-dodecylmercaptan and 0.1 part by
mass of octadecyl—B—(B,5—di—t-buty1-4-hydroxyphenyl)

15 propionate to a2 monomer solution comprising 8 parts by
weight of Asaprene 670A manufactured by Asahi Kaseil
Corporation as a rubbery polymer (a styrene/butadiene
rubber, styrene content: 40 mass$, viscosity of a 5 mass%
styrene solution at a temperature of 25°C: 33 mPa-s, and

20 proportion of 1,2-vinyl bond: 13.9 mol%), 56 parts by
mass of styrene, 39 parts by mass of methvl methacrylate
(hereinafter MMA), and 5 parts by mass of n-butyl
acrylate (hereinafter n-B2). This starting material
solution was introduced into the first completely mixing

25  type reactor controlled at a temperature of 110°C at a
rate of 7 kg/hr and then continuously supplied to the

second completely mixing type reactor controlled at a
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continuously withdrawn from the second completely mixing
type reactor and introduced into the column plug flow
type reactor adjusted so that the temperature gradient

5  would be from 130°C to 150°C in the flow direction. While
heating this polymerized solution by the preheater, it
was introduced into the devaporizer having the pressure
reduced to 1.3 kPa, whereby a vapor content such as an
unreacted monomer, was remeoved at a devaporizer internal

10 temperature of 230°C. This resin solution was withdrawn
by a gear pump, extruded in the form of a strand and cut
to obtain 2 resin in the form of pellets. By controlling
the rubber particle diameters by changing the ;tirring
speed in the second completely mixing type reactor,

15 samples A to E were obtained. Table 1 shows the results
of evaluation of the physical properties.
REFERENCE EXAMPLE 2

The operation was carried out in the same manner as

in Reference Example 1 except that the first completely

20 mixing type reactor was not used, and the starting
material sgolution having no t-
butylperoxyisopropylmonocarbonate added, was directly
supplied to the second completely mixing type reactor.
By controlling the rubber particle diameters by changing

25 the stirfing speed in the second completely mixing type
reactor, samples F to G were obtained. Table 1 shows the

results of evaluation of the physical properties.
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REFERENCE EXAMPLE 2
The operation was carried out in the same mannexr as

in Reference Example 1 except that t-dodecylmercaptan was
changed to 0.02 part by mass, and the starting material

5 solution was prepared by mixing 0.1 part by mass of 4,6~
bis(octylthiomethyl)—o—cresol instead of octadecyl-3-
(3, 5-di~t-butyl-4-hydroxyphenyl) propionate, whereby
sample H was obtained. Table 1 shows the results of
evaluation of the physical properties.

10 Table 1

Average particle
Sample .
. o i diameter (pm) of
identification .
rubber particles
A 0.2
B 0.5
Reference Example
C 0.7
1
D 1.1
B 2.8
Reference Example F 0.5
2 G 1.1
Reference Example
- H 0.5
>l

EXAMPLES 1 to 6 and COMPARATIVE EXAMPLES 1 to 4
The blend as shown in Tab;e 2, 3 or 4 was extruded
in the form of a strand at a temperature of 230°C by
means of a 40 mm single screw extruder and then cut by a
15 pelletizer to obtain a rubber-modified copolymeX resin in
the form of pellets. Further, the results of evaluation

of the physical properties are shown in Tables 2, 3 and

4.
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Table 2
Example 1 Example 2 Example 3
Blend type B/D B/D B/D
Blend ratio
60/40 40/60 80/20
(parts by mass)
dv (1m) 0.8 1.0 0.7
dv75 (pm) 1.1 1.2 1.0
av25 {(um) 0.4 0.5 0.4
av75-av25 (pm) 0.7 0.7 0.6
Less th 0.8 X
= an Hr 70 45 82
(vol%)
at 1 t 0.
eas 8 nm 30 55 18
(vol%)
peak at less than
One peak One peak One peak
0.8 um
peak at at least 0.8 .
One peak One peak Nil
1m
Gel content (massd) 16 17 15
Swelling index 12 12 12
Weight average
molecular weight 140,000 140, 000 140,000
(Mw)
Total
200°C tlght 91 91 91
molded rans
mittance
product
(%)
Haze (%) 2.8 3.9 2.6
Total
light
230°C
- trans- o1 91 91
molded ,
mittance
product
(%)
Haze (%) 1.9 2.5 1.9
Izod 1 ct strength
mha ° 111 120 99
(J/m)
Flexural modulus 2560 2520 2570
(MPa)
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Table 3
Ewample 4 | Example 5 Example 6
Blend type F/G H/D B/D/E
Blend ratio
60/40 80/20 60/20/20
(parts by mass)
dv (um) 0.8 0.7 1.0
av75 (pm) 1.1 1.0 1.6
dv25 (um) 0.4 0.4 0.4
dv75-av25 {(jam) 0.7 0.6 1.2
Less t 0.8
ess than L 70 82 65
(vols)
AL 0.8
least =t 30 18 35
(vol%)
Peak at less than
One peak One peak One peak
0.8 um
Peak at at least 0.8 )
One peak Nil Two peaks
um
Gel content {(mass%) 14 14 17
Swelling index 12 16 12
Weight average
molecular weight 140,000 170,000 140,000
(Mw)
Total
200%C . 91 90 90
molded t?ans—
mittance
product
(%)
Haze (%) 3.9 4.5 4.5
Total
light
230%C tlg 91 91 91
rans-
molded , =
mittance
product
(%)
Haze (%) 1.9 2.8 2.8
Tzod impact strength 92 113 128
(J/m)
Fl
| lexural modulus 2560 5570 2550
(MPz)
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Teble 4
Comp . Comp. Comp. Comp .
Ex. 1 Ex. 2 Ex. 3 Ex. 4
Blend type C E A/E A/D
Blend ratio 100 100 60/40 95/5
(parts by mass)
dv {um) 0.7 2.8 0.9 0.3
dv75 (um) 0.7 2.5 2.6 0.4
dv25 (um) 0.6 2.7 0.2 0.2
av75-av25 (jum) 0.1 0.2 2.4 0.1
LLess than 0.8 70 1 €0 96
pum (vol%)
At least 0.8 um
(vol%) 30 g9 40 4
Peak at less ,
than 0.8 pm One peak Nil One peak | One peak
Peak at at . i
least 0.8 um Nil One peak | One peak | One peak
Gel content 15 16 16 13
(mass%)
Swelling index 12 12 12 12
Weight average
molecular 140,000 140,000 140,000 140,000
weight (Mw)
Total
light
200°C t?ir_‘s' 91 89 89 91
molded |™7
product tance
(%)
Haze 2.6 15.5 9.1 2.6
(%) . . . .
Total
light
230°C ;iir_‘s' 91 90 90 91
molded
roduct tance
P (%)
Haze
1.9 9.8 4.3 1.9
(%)
Izod impact
58 97 104 52
strength (J/m)
Flexural '
2550 2550 . 2550 2560
modulus (MPa) >
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Each of Examples relating to the transparent rubber-
modified copolymer resin of the present invention, was
excellent in transparency, impact resistance and rigidity
and had little dependency of the transparency on molding
g conditions, while each of Comparative Examples which do
not meet the conditions of the present invention, was
poor in some physical property among transparency, impact
resistance, rigidity and dependency of the transparency
on molding conditions.
10 (2) Examples for the rubber-modified copolymer resin
composition
REFERENCE EXAMPLE 4
2 first completely mixing type reactor having a
capacity of about 51, and equipped with a stirrer, 2a
15 second completely mixing type reactor having a capacity
of about 15L and equipped with a stirrer, a column plug
flow tvpe reactor having a capacity of about 40L and a
devaporizer equipped with a preheater, were connected in
ceries. A starting material solution was prepared by
20 mixing 15 parts by mass of ethylbenzene, 0.05 part by
mass of t—butylperoxyisopropyl monocarbonate, 0.15 part
by mass of t-dodecylmercaptan, and 0.1 part by mass of
octadecyl—S-(S,5—di-t~buty1-4—hydroxyphenyl) propionate
to a monomer solution comprising 10 parts by mass of
25 Asaprene 670A manufactured by Asahi Kasei Corporation as

a rubbery polymer (styrene/butadiene rubber, styrene

content: 40 mass%, viscosity of a 5 mass% styrene
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styrene, 39 parts by mass of methyl methacrylate
(hereinafter (MMA)), and 5 parts by mass of n-butyl

5 acrylate (hereinafter'n~BA). This starting material
solution was introduced into the first completely mixing
type reactor controlled at a temperature of 110°C at a
rate of 7 kg/hr and then continuously supplied to the
second completely mixing type vyeactor controlled at a

10 temperature of 130°C. The rubber particle diameters were
controlled by the stirring speed in the second completely
mixing type reactor. Then, the polymerized solution was
continuously withdrawn from the second completely mixing
type reactoxr and introduced into the column plug flow

15  type reactor adjusted so that the temperature gradient
would be from 130°C to 150°C in the flow direction. While
heating this polymerized solution by the preheater, it
was introduced into the devaporizer having the pressure
reduced to 1.3 kPa, and a vapor content such as an

20 unreacted monomer was removed at a devaporizer internal
cemperature of 230°. This resin solution was withdrawn
by a gear pump, extruded in the form of a strand and cut
to obtain a resin in the form of pellets. By controlling
the rubber particle diameters by changing the stirring

25 speed in the second completely mixing type reactox,
samples A’ to E’ were obtained. Table 5 shows the

results of evaluation of the physical properﬁies.
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The operation was carried out in the same manner as
in Reference Example 4 except that the first.completely
mixing type reactor was not used, and the starting
material solution having no t—butylperoxyisopropyl
monocarbonate added, was directly supplied to the second
completely mixing tvpe reactor. BY controlling the
rubber particle diameters by changing the stirring speed
in the second completely nixing type reactor, samples F’
to G’ were obtained. Table 5 shows the results of
evaluation of the physical properties.

REFERENCE EXAMPLE 6

The operation was carried out in the same manrner &as
in Reference Example 4 except that the starting material
solution was prepared by mixing 0.1 part by mass of 4,6-
bis(octylthiomethyl)~o-cresol instead of octadecyl-3-
(3,5—di—t—butyl—4—hydroxyphenyl) propicnate, whereby
sample H was obtained. Table 5 shows the results of

evaluation of the physical properties.
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average particle
Sample
, . _ diameter (um) of
identification
rubber particles
A’ 0.2
B’ 0.5
Reference Example
c’ 0.7
4
D’ 1.1
B’ 2.8
Reference Example F’ 0.5
5 G’ 1.1
Reference Example
6 H' 0.5

REFERENCE EXAMPLE i
The blend as identified in Table § or 7 was extruded
in the form of a strand at a temperature of 230°C by
5 means of a 40 mm single screw extruder and cut by a
pelletizer to obtain a rubber- —modified copolymer resin
(A) in the form of pellets. The results of evaluation of
the physical properties are shown in Tables 6 and 7.
Here, the refractive index calculated fxom the
10 composition of monomer units constituting the obtained
resin, was obtained in such a manner that the
compositional ratio of monomer units constituting the
rubber—modified.copolymer resin (A) was measured by the
analysis of the composition, and the refractive index was
15 obtained by calculation by means of the above~mentioned
Formula 4 on the basis that the refractive indices of

styrene, methyl methacrylate, n-butyl acrylate and
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respectively. In cach case, the refractive index was

1.548.
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Into an autoclave having a capacity of 200 liter,
115 kg of pure water, 500 g of potassium oleate, 75 g of
sodium pyrophosphate, 1.5 g-of ferrous sulfate, 2.2 g of

5 sodium ethylenediamine tetraacetate and 22 ¢ of Rongalite
were added and uniformly dissolved with stirring. Then,
20.0 kg of styrene, 30.0 kg of butadiene, 148 g of t-
dodecylmercaptan, 30 g of divinyl benzene and 96 g of
diisopropylbenzene hydroperoxide were added, and a

10 reaction was carried out at a temperature of 50°C for 16
hours with stirring to complete polymerization thereby to
obtain a rubbery polymer latex. To the obtained rubbery
polymer latex, 45 g of sodium sulfosuccinate was added
and sufficiently stabilized, whexreupon a 0.2%

15 hydrochloric acid agueous solution and a 2% sodium
hydroxide agueous solution were added from separate
nozzles 80 as to maintain the pH of the latex to be from
8 to 9, whereby the latex was flocculated and grown to
obtain a rubbery elastomer latex having an average

20 perticle diameter of 0.42 pm. This rubbery elastomer
1atex was weighed to be 30 kg as calculated as the solid
content and transferxed to an autoclave having 2 capacity
of 200L, whereupon 80 kg of pure water.was added, and the
temperature was raised to 50°C in a nitrogen stream with

o5  stirring. Added thereto was 2 kg of pure water having
1.25 g of ferrous sulfate, 2.5 g of sodium

ethylenediamine tretraacetate and 100 g of Rongalite
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5 450 g of potassium oleate, were separately continuously

added over a period of 6 hours. After completion of the
addition, the temperature was raised to 70°C, and 20 g of
diisopropylbenzene hydroperoxide was further added.
Then, the mixture was 1eft to stand for 2 hours to

10 complete the polymerization.

To the obtained emulsion, an antioxidant was added,
followed by dilution with pure water to & eolid content
of 15 mass%. Then, the temperature was raised to 60°C,
and while vigoxously stirring, dilute sulfuric acid was

15 added for salting out. Thereafter, the temperature was
raised to 90°C for coagulatiocn, followed LY dehydration,
washing with watel and drying to obtain a powdery
emulsion graft copolymer (B) .

The compositional ratio of the moncmer units

20 constituting the obtained emulsion graft copolymer (B)
was measured, and the refractive index calculated by
means of the above-mentioned Formula 4, was 1.548.
EXAMPLES 7 to 13 and COMPARATIVE EXAMPLES 5 to 9

The blend as shown in Table 8 or 9 was extruded in

25 the form of a strand at a temperature of 230°C by means

of a 35 mm twin sScrew extruder and cubt bv a pelletizer to

obtain a rubber- -modified copolymer re51n composition in
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physical properties are shown in Tables 8 and 9.
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present inventionjhis excellent in transparency, impact
resistance and rigidity and has 1ittle dependency of the
s transparency on molding conditions, and it is excellent
in practical strength. As shown in Table 9, each of
Comparative Examples which do not meet the conditions of
the present invention, was poor in some physical property
among transparency, impact resistance, rigidity,
10 dependency of the transparency on molding conditions and
practical strength.
Here, evaluation was made in accordance with the
following methods. |
(1) Volume mean particle diameter (dv) of rubber
15 paxticles
From a photograph by 2 rransmission electron
microscope by an ultrathin specimen method of the resin
dyed with osmic acid, particle diameters (={long diameteXx
+ short diameter)/2) of about 1000 particles in the
20 photograph were measured, and it was obtained as a mean
particle diameter obtainable by the following Formula 5.
For the measurement of the particle size diameters, an
image-treating measuring apparatus KS300, manufactured by
Carl Zeiss Vision Company was used.
25 Formula 5:
Mean particle diameter = sni-Di?/Sni-Di’

(wherein ni is the number of rubber particles having
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were also obtalned by organizing the particle diameters

obtained by the above measurements by means of the image-

5 treating measuring apparatus.

(2) The gel content and the swelling index were

measured by the above-mentioned methods.
(3) Weight average molecular weight (Mw)

Measured under the GPC measuring conditions as

10 follows:

Name of apparatus: SYSTEM-21 Shodex (manufactured by

SHOWA DENKO K.K.)

Column: Three columns of PL gel MIXED-B were

connected in series

15 Temperature: 40°C

Detection: Differential refractive indeX
solvent: Tetrahydrofuran

Concentration: 2 mass%

calibration curve: Prepared by means of standard

20 polystyrene {PS) (manufactured by PL Company), and the

weight average molecular weight was represented by the

PS-calculated value.

(4) Transparency

By means of an injection molding machine (IS-S0EPN)
55 manufactured by Toshiba Machine Co., Ltd., a three-

stepped plate having thicknesses of 1 mm, 2 mm and 3 mm

was molded at a cylindex temperature of 200°C or 230°C.
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(unit: %) by means of HRZE meter (NDH-1001DP model),
manufactured by NIPPON DENSHOKU INDUSTRIES co., LTD.
5 (5) Impact resgistance
By means of an injection molding machine (IS-80CNV)
manufactured by Toshiba Machine Co., Ltd., a test
specimen of 12.7 X 64 x 6.4 mm was molded at a cylinder
temperature of 200°C. By using this test specimen, the
10 TIzod impact strength was measured in accordance with ASTM
D256 (unit: J/m).
(6) Rigidity
By means of an injection molding machine (I5-80CNV)
manufactured by Toshiba Machine Co., Ltd., a test
15 specimen of 12.7 x 127 x 6.4 mm was molded at a cylinder
temperature of 5p0° . By using this test specimen, the
flexural modulus was measured in accordance with ASTM
D790 (unit: MPa) .
(7) Practical strength
20 By means of an injection molding machine (IS-80CVN)
manufactured by Toshiba Machine Co., Ltd., a three-
stepped plate having thicknesses of 1 mm, 2 mm and 3 mm
was molded at a cylindex temperature of 230°C. By using
the 1 mm portion of +his test specimen, the 50% breaking
25 height was measured (unit: cm) by using a weight having a

weight of 200 of and having a forward end of 5R and a .

weight diameter of 14 mm.
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impact resistance

invention is excellent in transparency,

and rigidity and has 1ittle dependency of the

5 transparency on molding conditions.

Further, the rubber-modified copolymer resin

composition of the present ipvention is excellent in

transparency, impact resistance and rigidity and has

1ittle dependency of the transparency ©on molding

10 conditions, and it further has high practical strength.

Thus, it is useful for various applications including

home electric appliances and packaging materials.
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3. The transparent rubber-modified copolymer resin

"according to Claim 1 or 2, wherein the cumulative rubber
particle size distribution curve by volume has at least

one peak value at each of a particle diameter of less

55  than 0.8 pm and 2 particle diameter of at least 0.8 pm.

4. The transparent rubber-modified copolymer resin

according to any one of Claims 1 to 3, which has a gel
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10. The rubber-modified copolymex resin composition

according to any one of Claims 7 to 39, wherein the

difference in the yefractive index at a temperature of

25°C as between the transparent yubber-modified copolymer

15 resin (A) and the emulsion graft copolymer (B), is less

than 0.03.



