;] ~_"abe3e"F6 T"5 DESCRI PTI ON TRANSPARENT RUBBER- MODI FI ED COPOLYMER RESI N
AND RESI N COVPCSI TI ON THEREOF TECHNI CAL FI ELD 5 The present invention
relates to a rubber-nodified copolyner resin which is excellent in
tfansparency, inpact resistance and rigidity and which has little
dependency of the transparency on nolding conditions, and a mﬂwwwmmm ed
copolynmer resin conposition which has 1o Hhe above character

whi ch further has high practical strength.” BACKGROUND ART Her et ofiem#*
transparent rubber-nodified copolynmer resins were enployed in various

appl i cations including 15 househol d BHXEIETIGN oduct s, packagi ng material s
and optical applications. However, tqhe wer e i hadequate in transparency,

i npact resi st atCENAFRRENS dHBRPERAPRIFEE &P AP 9 A RS par ency
on nol ding conditions. Thus, th | tory. Further, they were
not 2o adequate agai nst a demn?qm% mﬁ“& ace for high practi cal

strength. Fo&,ﬁﬁﬁgﬁ; F.&I%L% 4- 180907 di scl oses a rubbernodi fied copol yner

resin having ol ubl e content, the swelling index, etc.

adj usted wi thin cgrd ?&%geﬁﬁtspﬁﬁ;éﬁ 1 di cdWtcd of SUGNLA &S et Was

required to use a sp I ¢ styrenel/ but adi ene copol yner or a specific

reactor, anddJdhenemeas & ArPRiemsuch &hall 1dhe B3] anct HMarency? the
transparency, the’inpact resistance, the rigidity, etc. 'was not sufficient.
JP- A- 8- 269142 niHa3%! 38RS A dritb irdadid iRt 8 taHE RIHE JHE HdE ClOrRosd tion
wherein a copolyner of a styrenic 5 nononer and a (neth)acrylic ester
monomner, consldddticRsmcdy Mt aliSsrmsenandd wdleliarddrid as diay, nghd wo
peaks constitute a dispersed phase, but its use was limted due to the
facts that centmuddbenf-ntdea fridsherogudnied eresiize adingiadiutdrowhitdie rged
content, the swelling index, etc. 1o was not sufficient, the dependency of
t he trandpar dley ahpvehahesiad ey icondi= iags wieish g hemdashérimtact i cal

strength was | ow.
practical strength.

BACKGROUND ART

Heretofore, transparent rubber-modified copolymer

resins were employed in various applications including

15 household electric products, packaging materials and
optical applications. However, they were inadequate in
transparency, impact resistance and rigidity, and they
had dependency of the transpareﬁcy on molding conditions.
Thus, they were not satisfactory. Further, they were not

20 adequate against a demand in recent market place for high
practical strength.

For example, JP-A-4-180907 discloses a rubber-
modified copolymer resin having the toluene-insoluble
content, the swelling index, etc. adjusted within certain

25 specific ranges, but for such a resin, it was required to
use a specific styrene/butadiene copolymer or a specific

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

T
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JP- A-11- 147993 di scl oses a rubber-nodified styrenic resin conposition
wherei n a copolynmer of a styrenic 15 nononer and a (neth)acrylic ester
nononer constitutes a continuous phase and rubber particles having two
peaks constitute a dispersed phase, and its nol ecul ar weight distribution
is adjusted to be within a specific range. However, there was a problem
that there were many zo particles having small particle dianeters and | ow
i npact resistance, and the bal ance of the2inpact resi stance and the
rigidity was not sufficient. It is_an object of the present invention to
provi de a rubb@rtﬁ@HEPﬁéﬁn@bpoF?ﬁeimP@§Fnr?§léié@Fﬁeth?nrzglﬂﬂéﬁsparency,
i npact resistance and rigidity and which has little dependency of the

t ranspar encySbf- nﬂﬁalﬂﬁtcéﬁéﬁ%Fbﬁ§t and a rubber-nodified copol yner resin
3 conposition which_has_th ve-nenti oned characteristics and which
further has excePPeﬁf8p?§85ﬂ?a81§F98ﬁSFha BP%éEES@ 1Eg e tYReENT ON The

present inventors have c an. extensl v to_sol ve such

5
P oo oms andreaid PG RoE hefOil &y OB RE TuRe i P o EREFBRcon the basi s
of O scouer vyl hghed EHRDE 14RO 4ER SOROLYTEL £ERLARAVLRA-F;SRECL! bC

r ubber partlc e srze exce rahsparency, Iirpac

resistance andntighgitypRRdenagnhi Libeefepsndencys 0.0t nthe,Lr 3askar ency on

nol di ng conditions. Fur een Toun t anong such

rUbber'”Dd'fb@HsEQQQE¥”EVdEQ?éﬂéedapﬁHQQerbHEdhEber€OQQEYT§ﬁ1E%§'Bu@av'”g
a specific gel content, swelTing index and wei ght average mol ecul'ar wei ght

is further exeethentatBsttnaspasebeyl 45 tARagtivhesi phangeiandikkgi dity and
has |ittl e dependency of the transparency on nol ding conditions. Further,

it has been 8towndibhaton, r uhbegebodbhit et copRkypRell €8GNiQaABROSEEEON
conprising such a rubbernodified copolynmer resin and an enul sion graft

copol ynerq 2wabsnekcelbféntienttrahspdepangencypatt theststansperandyrbgi dity
and has little dependency of the transparency on nol ding conditions and
further has hhghmpidéngcapndikengshvanhéaesg. t Aedpebsenrarhkeati on has been
acconplished. 25 Napely, the present invention has the follow ng
characterlstFE§en9§¥ ﬂ??réﬁ@parent rubber - nodi fied copolyner resin 4

whi ch bb t , t
of two or more {8 OB AAAG 0y COpEFSRer RGo Py enrd AONGRER cand o

(neth)acryllg ggﬁeéo a?gF%ohnwﬁggegﬁegeggg ?%mge gbgr %évf Ofand whi ch

is characteriz e vol'une nean p |ane r ubber

particless di gpgrsed Lpgthe ﬁ@%h? 1£eoag9eé &enamgy Bbn ee@theﬁghs

cunul ative rubber particle size rlbutlon curve
di fference bebweenubhs ghagstgﬁd(Qaé%eatpaathan@graaegngotwalgeaﬁg 75% and

the dianmeter (d25) at an integrated value of 25% is from0.2 to 2.0 um

constitute a dispersed phase, and its molecular weight
distribution is adjusted to be within a specific range.
However, there was a problem that there were many

20 particles having small particle diameters and low impact
resistance, and the balance of the impact resistance and
the rigidity was not sufficient.

It is an object of the present invention to provide

a rubber-modified copolymer resin is excellent in

25 transparency, impact resistance and rigidity and which

has little dependency of the transparency on molding

conditions, and a rubber-modified copolymer resin



(2) The transparent rubber-nodified copolyner resin according to the above
(1), wherein in the cunul ative rubber particle size distribution curve by
vol une, rubber i5 particles having particle dianmeters of less than 0.8 um
occupy from95 to 30 vol % and rubber particles having particle dianeters
of at least 0.8 ~moccupy from5 to 70 vol % (3) The transparent

r ubber - nodi fi ed copol yner resin 20 according to the above (1) or (2),
wherein the cumnul ative rubber particle siZe distribution curve by vol une
has at | east one peak val ue at_ each of a particle dianeter of |ess than 0.8
um and a par EPEPESHFaRBt WR16H BFSIEB§taQP§eGW?n§§OP@? ?HérﬁFéﬁ§ﬁ§FéﬁF
rubber - nodi fi ed copol yner resin accord&ggnto any one_of the agove (1) to

(3), which h@BawgeFhcoREERET o 2Fr 6KFS 55PRa5595aLl 8EESRIFRe transparent
rubber-nndifigg E@gﬁlézﬁr 5§gi§N§§ﬁgﬁging to any one of the above (1) to
(4), which h i f 9 to 17. (6) The transparent

r ubber - nodi fi ed olyner resin 5 according to.an ne of the above (1) to
(5). which has aTie BHESSPE 208 EPESuPRY SwECHREFo =51 0000 o 200, 000.
(7) A rubber: |,fLed I ' i Lo terize

conprisigg f?gﬁg Okgoséggg %ggé%?gﬁbgeﬁggﬁgga%gn? ?Egggg-ﬁégéf%§2¥8§€o|yner
resin (A) whiehehs 1e8ehubPRELARILA 8 €AROLYERL SR sEBRRLLSikRG0Re type
or a mxture of two or nore types obtained by copolynerizing a styrenic
nonomer and auppethhaeh¥hee eshelyHeRONREihNhhkenpr asepeeigh cariiypbery

pol ynmer, and which is characterized in that the volunme nean particle
dianeter i5 pdy}iefer ghber dpattidues odi speexedlignthénr esbhspagehcgm 0.4 to
2.0 ~.zm and in the cunmul ative rubber particle size distribution curve by
vol une, the dimpheremeeibetweenaniierdgadeter ahd7hpsatl ian lientegpeatietcyal ue of
75% and the dianmeter (d25) at an integrated value of 25% is from0.2 20 to
2.0 um and bforhe. treosperensyysof meadéngl sioodigiabss .coperiher. (BF. (8)
The transparent rubber-nodified copol ymer resin conmposition according to

t he above (7haswkers foppd kBaguRCag FEchariivbre -8rsa fdiest crpelivB§ cur ve
by vol une of 25, rubber gﬁrticles,dLs ersed_in the transparent

r ubber nodi f i 885¢8Fel FrEPPPEEAOCAL 1eFy FREP I¥REL| CRSLTh ARG parti cl e

di anmeters of |ess_than Q.8 um occupy. ﬁ&on195 t.0 6d30 voé&, and _rubber
particles hafPRGIpart P&l e CqraTEer §V611at'9 d8SE¥0 28 LHESE T VEFERs to 70
volt. (9) Th [ rent. bher - pfLe I I esl ition
accordi ng tO%P%gégggge%%éfkgrH%ng?q g?e%ﬁggﬁgﬁé%§&#UﬁzﬁgﬁgggggﬁpgIe si ze
di stributdonjgurve bysvalune ohnpubles sRart iheles i retsed dephbncy
transparent rubbernodified copolynmer resin (A), has at |east one peak val ue
at each of aofakhieChe athispaRiicyobnl @89 dihan Bndlithoard a particle dianeter
of at least 0.8 um 10 (10) The rubber-nodified copol ynmer resin conposition
accordi ng to any Fanehefr t e deoy ddef) faur(®)thavher eiubkddre-rdidiffareghce in t he
refractive index at a tenperature of 25C as between the transparent

r ubber - nodi f cepodypelry mers ine SiompEAY tded Clomparhslisicosughakt redpsiryner (B),

is less 15 than 0. 03. _ _
modified copolymer resin and an emulsion graft copolymer,

20 1s excellent in transparency, impact resistance and
rigidity and has little dependency of the transparency on
molding conditions and further has high practical
strength, whereby the present invention has been
accomplished.

25 Namely, the present invention has the following

characteristics.

(1) A transparent rubber-modified copolymer resin



In the present invention, the cunul ative rubber particle size distribution
curve by volune neans a cunul ative distribution curve by volune of the
rubber particle size distribution showing the particle size on 20 the
dbsci ssa and the volume fraction on the ordinate. Further, a frequency
rubber particle size distribution curve neans a frequency distribution
curve by volune of the rubber particle siie di stribution show ng the
particle dianmeter on the abscissa and the=volune fraction 25 on the

ordi nat e. BRIEFIPESCRIPTIC$J§EEJEEEEFMN%NG?lFigr % i§ an_exampl e of %he
frequency rubber? 5 part PR PO B et PRRCSHCEuF 81 By COBPhAE 3P PR
transparent rubber-npdifi opel r resin_ ( E F CARRYI NG QUT
THE | NVENT] mérF%eﬁh¥§§5%t8?n§g§t?%naégfl€%%ege§%F%%g§din 5 det ai l

P SU1Y, e 45 anshaseplpc bery PR Ll dco0ol XUET " 8L DL Lo coen
o 0! ahce 8L 8 S bNENL L 0BL 50018 DEdoBY 2 OORBLLIDT b1 MR, 19natyr eni c

nononer and a acryllc ester nononer In t he pre a ruppery

pol ymer . sThe,8{ ¥k €Dk CoHRPQOEBE Y| Pe8Ci HSBHa N hRe B §36NhebAVEALEOR BRY, foOT
exanpl e, be styrene, a-nethylstyrene, p-nethylstyrene or p-tbutylstyrene,

but is prefegpbhycsty(80e. cBUShLBLEYT 8ALE1LDA0APIBESsBBY iRetHaedeghane or
in conbination as a mxture of two or nore of them The (meth)acrylic ester

nononer to besUsesmi 0. Lheoppeseph, i aM@NLhoRnEBYunhht e¥ampliBbebe net hyl
met hacryl ate, ethyl nethacrylate, nethyl acrylate, ethyl 20 acrylate,

n-butyl acrypateicleneibyl hexytibatybat eurdeebhyl-bexyk, achyl ate or octyl
acrylate,, but is preferably nmethyl nethacrylate or n-butyl acrylate. Such
(et h) acryl i éiéséeenaonbaewsenayhbediandtakond’76) ah ennthhnhatraneds a
m xture of two or nore of them 25 However, it is nost preferred to use
met hyl met hacayhatef 75% and the diameter (d25) at an integrated

value of 25%, is from 0.2 to 2.0 num.

(2) The transparent rubber-modified copolymer resin
according to the above (1), wherein in the cumulative
rubber particle size distribution curve by volume, rubber

15 particles having particle diameters of less than 0.8 um
occupy from 95 to 30 vol%, and rubber particles having
particle diameters of at least 0.8 um occupy from 5 to 70
vol%.

(3) The transparent rubber-modified copolymer resin

20 according to the above (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 than 0.8 um and a particle diameter of at least 0.8
pm.

25 (4) The transparent rubber-modified copolymer resin

according to any one of the above (1) to (3), which has a

gel content of from 5 to 25 mass¥%.



and n-butyl acrylate in conbination. In the present invention, nononers
ot her than the 8 styrenic nononer and the (meth)acrylic acid ester
nononer, such as acrylonitrile, malefic anhydride, nethacrylic acid, etc.,
may be contained in an anount |ess than 50 parts by mass, per 100 parts by
mass of the 5 total anount of the styrenic nononer and the (nmeth)acrylic
ester nononer. The proportions of styreni% nononer and the (neth)acrylic
ester nmononer are preferably from5 to 95 parts by nmass of the styrenic
nmononer and from 5 y of ~ihe s | .er

(99 &gﬁyt%ggﬁggkéng rgﬁﬁér Rohl?lgﬁpkg%%?kﬁercr%%Hﬁ

nmonomer, nore pre?era 10 to 90 parts by mass e styrenic

ronomer and_EEBLA0nLO:10aR8" LAY TRRS. Bholdae (TP q0nY! L ieat sragmanomer

However, the total anount o styreni ¢ nononer and the (nmeth)acrylic

ester 15 nmongpel1k8gl90qRar s By omRssScol iyt he styrenic nonomer and the
(meth)acrylic ester nononmer are outside such ranges, there may be a case

where the transpasengie €kenshaRentoriebReAmodIRe clukbey vy FRsito be
used in the present 20 invention may, for exanple, be a pol ybutadi ene, a

styrene/ but adeaediubben, aaysbykens bukadimere hhocko ubher wha gpamd=ald y
hydr ogenat ed pol ybut adi ene, a partially hydrogenated styrene/butadi ene
rubber or a paighal byehwudiogenaied ast weda@/tbutvmdi exfe 8o, 000 rddblearg, @ but
is preferably a styrene/butadi ene rubber or a styrene/butadi ene bl ock
rubber having a $7yraneubbetrenbddf iEdonopo lyoer0 reedns comparstitdion t he
viscosity of a 5 9 mass% styrene solution of the rubbery polynmer at a
t enper at ur e cha286Ctiesipedf dralgloppirrieings from @G0 ead? .Pomegsrtefcer &l y from
20 to 60 nPas. The proportion of a 1,2-vinyl bond anbng unsaturated bonds
based on but &deespaBens pubberapiogified 8obel¥Beryolr®simor(@)pméfietalilsy from
12 to 16 nmol % In the present invention, a polynmer other than the rubbery
pol ymer , 1&uch aybRestrpocid/iieg: sereramery resdy €OMPr iigdychenendosorcat ed, if
it is less than 50 parts so by nmass per 100 parts by nass of the rubbery
pol yner. The@pPéFsHERoR foft Woh & MBBEr YRSy Q%?eﬁgéﬂéFQQQ}ﬂWQﬁﬁqinﬂ to 30
parts by mass, nore preferably fram3 to parts by nmass, per 10Q parts by
mass of the Pofal T EReGnC5P e PeriE ﬁﬁﬁg'l§n§sFﬁ5'€H§Fﬂfﬁb icib
ester nonomer. eIf %@% %%b% ry Rolyner i%lou%&jd%_%ng%pgﬁeE;ange, t here may
be a case mhepe £he onect canno eyééboﬁﬁ]|5he3 sUch That” t he i npact
resistance, BhGraBt2.A000 ik i RASS QR il GO BactlEn J b SN ©
nmononmer 20 and the (Mmeth)acrylic ester nonomer are to be polynerized in the
presence; of thg)r uhber ol yien. hke IHRDRIMEROIIHTRId § 1§50l gy t he
styreni c nmononer and the (nmeth)acrylic ester nononer, followed by
pol yneri zati @ng The 200! YHEN 222t 110N dhe cfdu1ed i bR Migh-dienperatiy e. 25
The pol ynerization tenperature is preferably from80 to 170C, nore
preferably f@aamtiQdutd ohbQ@Grvrurdyhelclvale t e IGTE fefrdrite peltpwem zaid on, it
is preferred to add a

diameter (d75) at an integrated value of 75% and the

diameter (d25) at an integrated value of 25%, i1s from 0.2
200 to 2.0 um, and from 0.1 to 40 mass% of an emulsion graft
copolymer (B).

(8) The transparent rubber-modified copolymer resin
composition according to the above (7), wherein in the
cumulative particle size distribution curve by volume of

25 rubber particles dispersed in the transparent rubber-
modified copolymer resin (A), rubber particles having

particle diameters of less than 0.8 um occupy from 95 to



10 known pol ynerization initiator such as t-butyl peroxy benzoate,

t - but'yl per oxy- 2- et hyl hexanoat e,

1, 1- bi s(tbutyl peroxy)-3, 3, 5-trinet hyl cycl ohexane,

T, 1- bi s(t butyl peroxy) -cycl ohexane, 2, 2-bis(4,4-di 5

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

di -t-butyl peroxide, dicunylperoxide, or ethyl-3,3-di-(t-butyl peroxy)
butylate, or a known nol ecul ar meight-con?rolling agent such as
4'”Ethy"214$bpﬂ89¥'pSH&egﬁb ertbQ?Q?EXEEEBQ@R§§”p8EtEc%g dodgeyl.ger captan.
The anount of "t hé pobl ynerization rnitrator or e“nol écular

wei ght - contr Qkl L pg t i e y 0,0Q054t parts by mass, nore
preferably f?gnég.b%ggg Q‘Eapﬁ %§E§§%5F2%§F516g 28r98§§y mass of the tota
amount i 5 of thes)yigai eORBAARENANHubBE (RBHIFICEYLbEOESHEL FRAORE - | f
it is outside the above range, there may Ee a case where e object cannot
be accompl i shedosuelibhabckBedi MBach LA abavee (hends (@) beypRoE i Fur ther,
at the time o he pol ynerization, a known 20 crosslinking agent such as
divinyl henzepne ehm@1kpove gAkL9xndant ;8UGAsR%ibution curve by volume

oct adecyl - 3- (3, 5-di -t - butyl -4hydr oxyphenyl ) propionate, may ayéo be added.
In the presegf O¥BBti pArtatilbBedicperatdt ke pRakyrREhZabr@At 20LBEganNi C
sol vent such as ethyl benzene 25 or toluene is used preferably in an anount
of fromO.1 hodb@ipartspbyyiieesresine (p)ef ababby 1Bagn ameupka®f vhrom 5 to
20 parts by mass, per 100 parts by mass of the total 11 anount of the
styreni ¢ nonaneeaahdothe paethraer yiiboeestrepfmipesethalBy 0t Beumseandf at he
solvent, there may be a desired case where the viscosity during the

pol yneri zat i parténds toaheteowofand flkespolyBepimzati on 5 control can be

i nproved. Further, as a systemfor the polynerization in the present

i nventi ok} a confifuoUbepshpherrradidhedysopmlivmepr seinedomposdsdoni bed
above, a transparent rubber-nodified copolynmer resin containing rubber
particl es as®@F8peisgdtozaniysoproafictle ®heveuliBer tparfi el vheata the
followi ng characteristigs in the _transparent. rubber-nodified copol yner
resin of theSpEESERRCPNYENERENnTEGRCREVE ARFGKDEE- ROAPIPEIALYRESI Pier resin

containing r er rticles having such characteristics,, nay be constituted
e ey D e R DS e Ak Eer Thofies S oo fvnes

copol yneri zi n he reni non r..and th h rylic . est.er .mononer in
ROy ebnao Bp Ll R VRER £nlORANRL: 8ok A% c XBLIMGREX! LB EOMET 1BRACTEL

m Xi ng L.n or nore rubber-nodified copolyner 20 resins obtained
separatgpg gﬁhgbe?hgggifferent in the particle dianeters of the rubber

particles. In the transparent rubber-nodified copolyner resin of the
present inventio n ttﬁl %&eﬁr?éltné‘élﬁ'eﬁ’é:ﬁqncfl é:%(ﬁ 3 u&Ft(la'\?) TSP Fbber

particles co %?EQEQeagiQFS8%%??QPu%§ob§gh%gg3%54vkgy%ﬁrﬁ%ﬁﬂgegerably from

0.4 to|l.5m nore preferably trom e vol ume mean
particle di apghffatdvl @f st¥bREakiBar bhehes blyS vbesfet B2N thelZubber
particle size distribution showing the particle size on
20 the abscissa and the volume fraction on the ordinate.
Further, a frequency rubber particle size distribution
curve means a frequency distribution curve by volume of
the rubber particle size distribution showing the
particle diameter on the abscissa and the volume fraction

25 on the ordinate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an example of the frequency rubber



0.4 Vim the resin tends to be poor in inpact resistance, and if it exceeds
2 um: the resin tends to be poor in transparency. The volune neans particle
dianeter (dv) in the 5 present invention is a mean particle dianmeter to be
obtained by the following Formula 1 by neasuring particle dianmeters (=(Ilong
di aneter + short diameter)/2) of about 1000 rubber particles in a

phot ograph of an ultrathin specinmen of the resin taken by a transm ssion

el ectron Zo mcroscope. Fornula 1: Mean pdrticle diameter = Eni ~Di 4/ Eni ~Di 3

(wherein ni is the _nunmber of rubber particles_having a particle size D) z5
Further, rubBertpsle sies ﬂﬂﬁﬁq&?“ﬁd@ﬁe&“&W@n&YWWPHUFﬁeOﬁ ddicess of

polynerizatlon when the ru i f co resi,n |s pr oduced,
wher eby contF5Pn§PaFﬁ€tv5Pg%@rﬁ€§%'ﬁaﬁgtgp t§FS€@V)Aﬁf r ubber
particles is o peed during the 20
pol yneri zat i 64 DOy PRt i ator or the mol ecul ar
wei ght -control | i A9 t tQ be dded r,. .M Xi of. ubber dified

copol ymer resin ﬁgblngﬂa &ﬁ%%%ﬁhﬁnve tlr%“p%l e%ﬁ”¥%Q? *the rubber
particles.di gpersed in the 25 transparent rubber-nndrfred copol ymer resin
of the present 1Tnvention are characterized in that the difference between

dv75 and dv25 (herginaft ertHeefoea%%iJaex%nt 131806 ¥Ry 1A% doﬁocffﬁ&@xo 2 to
2.0 um preferably from0.4 to 1.7 Vim nore preferably from0.5 to 1.5

Vim If dv75e¢din of @he Pharddt? ivRlentth@nbalianceeofdshe iggeact resi stance
and the rigidity tends to be poor, and if it 5 exceeds 2.0 um the bal ance

of the transparemie athridiaddrgi dhibbdrendsiitfo die quawlymad fdgihest t he
dependency of the transparency on nolding conditions tends to be large. The
control of drhe gedsens davensdooutis foltagxadply, dopdllymestiizrimigng condi ti on
during the polynerization, the 1o type or the anount of the polynerization
i ni tiatokoor st emiice swinamereiagist ac dmertdl) lcicay ldgemistegr menomey gin &he
rubber - nodi fi ed copolyner resin having a different particle dianeter.
Further, dv7Pr&senER25 face HRRETY @CdvaRet er She5SE¥FPBEBORENAGSE OLO
integrated % Iues f ,75~_and 25~, res ectrvel , 1 n _the above-nentioned
cumul ati ve d| iion e \P&eri?n\Fol }éatyublﬁé’rr ﬁ'lee H%e

di stribution homnng t he Ie dlaneter n.the abscrssa nd the vol une
fraction on t% St nat &, éﬁif%§ TEeHEEY) i

ther’ e T usbér) aft|51e diameters are

ones obtarneq)?#%ga§%%nLngkthl%a E%&%%f%f@“% f%nfronbgcﬁgg%ggéﬁgg of an

ultrathin spec eresint ken transm ssion e

M Croscope, fdrichRe rSAMRTRRN&Is2E sNond e U WIRUIBAR iRA HCle rlianRler
(dv) of the rubber 25 particles. Further, the volune fraction is one

represented kyf tthe Wl wd-d oaCtthm when the rubber particles obtained with
such particle dianeters are 14
The (meth)acrylic ester monomer to be used in the
present invention may, for example, be methyl
methacrylate, ethyl methacrylate, methyl acrylate, ethyl
20 acrylate, n-butyl acrylate, 2-methylhexyl acrylate, 2-
ethylhexyl acrylate or octyl acrylate, but is preferably
methyl methacrylate or n-butyl acrylate. Such
(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



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 dianmeters of |ess 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 dianeters to of |less than 0.8 un@occupy from80 to 40 vol % and
those having particle diameters of at |east 0.8_umoccupy from20 to 60
vol % |f tho§gyﬁ§9FﬁgmB&PW?§Iénéi5H§tém§t5ﬁap§¥%théﬁl@.85Gﬁﬁare from95 to
30 vol % and those having parti cl dLane&ers of at least. 0.8 ~mare fromb5
to 70 15 vol ¥P7PRETr eSPH FlaﬁéyEBFﬂﬁéﬁ ExcBRLERE PRIWFZASSar ency, i npact
resistance and _rigidity and will have | ess dependency.of the transparency
on nol di ng 08ﬁ5F936¥2?¥Tﬁ81§0n?F8F'opayhgerﬁpggaépe hdSe 2Radfeg Yarticl e
di aneters of .l ess than_.Q. 8 _um and thase havi 20 rticle dianeters of at
| east 0.8 un%eggnt SncggrPgatgugyb?aﬁafUQFan%Phgaggﬁrbwngaggngﬁt% S
during LNe PRLYTE! LEBLLRNos! BRCATRUALAGL HORCRRLYIRK! EaKl on Thitlator or

t he nol ecul ar "'weight-control I'i'ng a enP, m Xi'ng of "a rubber-nodified

copol yner reﬁhgtgqégggquZQSgggfﬁggghegarticIe di aneter, etc. The rubber
particles dispersed in the transparent rubber-nodified copol ynmer resin of

the present inveatieORropbrtdlRsPicdf tdlanisUelnidirt- the fdrrguency rubber
particle size distribution curve by volune of the rubber particle size

di stribution (meew)agriNecpastice! ecdoasaet a-coprifierabs¢i $samand tbhesvol une
fraction on the ordinate as 5 descri bed above, has at | east one peak val ue
at each of appatti tlyemdisanetferhef skggentbanofoBermaarnd faopavti ¢tloe 5di anet er
of at least 0.8 Vim If the distribution curve has at |east one peak val ue
at each ©of appatsi bvemdissmetfechef (metsh)ekayldc8esteantoaopert i cloeredi anet er
of 1o at least 0.8 um the resin will be further excellent in transparency,
i npact resi sParéerardyr fgeli 1Y &AdoRaPaiteeby Bagene@éEnEReoBtypenic
transparency on nol ding conditions. The control to |let the frequency rubber
particle siz@oﬁpgﬁFiBH%iéﬁo@u?QetBy190P6ﬁ§5h§Vem§FSI8§thf5 one peak val ue
at each of a %%% icle Eanetgr of Iessrthqg 0.8 un1g$d 8 Eaiticle gianeter
of at least O"8MTCEY he S8&FFi 8G780F by AR GETT hg PRe 8Tt r #HG 8bndi ti on
during the pgleyFREl 23140 cl BBaEHRS AhaATRUNT,Akn) 8RBk WTBLZa! i on
initiator or the nolecular weight 20 control l'ing agent, mxing of a

rubber - mpdi f ped oa@ROLYMBLOr iR shdy Ra s di tfergdt s parLhclengdhaneter, etc.
As an exanple of the frequency rubber particle size distribution curve by
vol ume, Fig. ahdshows (arteXaerhe ief ckherf heavarey adies blithulicoRuly vol une of
the rubber 25 particle dianeter against |logarithm The gel content of the
transpar ent ralhbes- mbicfrice thagopel pnrenseesiheref thee tppaseatenryentitan i s
preferably

tend to be poor.
The rubbery polymer to be used in the present
20 invention may, for example, be a polybutadiene, a
styrene/butadiene rubber, a styrene/butadiene block
rubber, a partially hydrogenated polybutadiene, a
partially hydrogenated styrene/butadiene rubber or a
partially hydrogenated styrene/butadiene block rubber,
25 but is preferably a styrene/butadiene rubber or a

styrene/butadiene block rubber having a styrene content

of from 20 to 50 mass%. Further, the viscosity of a 5



16 fromb5 to 25 mass% nore preferably from 15 to 23 nass% I|f the gel
content is less than 5 nass% the inpact resistance tends to be poor, and
if the gel content exceeds 25 mass% the transparency and the rigidity tend
5 to be poor, and further, dependency of the transparency on nol di ng
conditions tends to be |arge. The adjustment of the gel content can be
carried out by adjusting the stirring congltion during the polynerization,
the type or anount of the polynerization irnitiator or the nolecular lo

wei ght-control ling agent, etc. Further, in the present invention, the gel

content is n@é%ﬁ%eﬂté@e?’@l FORALE 1PN O téleséh*ﬁi’lbgrﬁ’s PR¥TEAt ity anei ghed (a)
25C over a pGFIBATFUZA AGuRS CTHerPrERer BT FErM 5t FandParPEa o a
Fenper at ar o BPY 3 PRELELEBCVat TER0B0 FmePof 240 Sﬁ]”ﬂu B apPBF plngh fg the
Cenperat ure of 2700005 PogchahieBs’ FRbaRus el oPe SRSk B kR B ”

after the. drypn [ reupon ke - t-ed b
t he foIIgannégFg?ﬁE%ag§§§uf?%ﬁl % %% %%l@coﬁgént nassigﬁ&p%%%ﬂtaf d

100 Further, tphegsyghki ng index of the transparent rubber-nodified
copolymer resin of the present invention 17 is preferably from9 to 17,

nore preferably fiomnt0 greskht linddif: il 1d R 1iadax dendeasmdhamd, the
i npact resistance tends to be poor, and if the swelling i ndex exceeds 17,

t he transpar enppeandpbiemergi duich bend tsayienz/poakhdiand fdurtdeere, the
dependency of the transparency on nolding conditions tends to be | arge.
Control of tmesswnel maygbendexocaporededd) st éd by desaddibano® lofpaarts
anti oxi dant, adjustnent of the heating conditions in the devaporizer, etc.
so Here, lQhebyw@aBSn@eWné@Q Paxitve ot event dfnvéiet irodpbier Yneesyined -as

foll ows. About 1 of a sample is dissolved in 100 mM of toluene at a

t enperat ure of 2?%@0\Pérop&r§equrbd>%ftfﬂ HRhery Reymehe sdnafemhly

transferred to a 15 _centrifu ube haV|n t he SS neasur.ed and
centrifuged &ECR CLedp&Patlr & F% %Whﬂ?ﬁsloé'éﬁ P Fgﬂﬁ?é?oﬂb nﬁﬁhtes.

Afier Temyiog e alay felant B egRlLalony Wedmes ) dhihe
o8 2 PRl SO hoe ot P mBe R st a1 v 0
the fol | oy ng RO ode 0T MEl aRA: rubbery polymer is outside the
above range, there may be a case where the object cannot
be accomplished such that the impact resistance, etc. are
poor.
In the present invention, when the styrenic monomer
20 and the (meth)acrylic ester monomer are to be polymerized
in the presence of the rubbery polymer, the rubbery
polymer is dissolved in the styrenic monomer and the
(meth)acrylic ester monomer, followed by polymerization.
The polymerization is carried out at a high temperature.
25 The polymerization temperature is preferably from 80 to

170°C, more preferably from 100 to 160°C. Further, at the

time of the polymerization, it is preferred to add a



Swelling index = (e-d)/(f-d) 25 The wei ght average nol ecul ar wei ght (Mn) of
the transparent rubber-nodified copolyner resin of the present invention is
preferably from 80,000 to 200, 000, 18 nore preferably from 100,000 to
160, 000. If Mvis less than 80,000, the inpact resistance tends to be poor,
and if it exceeds 200,000, the transparency tends to decrease, and further,
t he dependency of the transparency 5 on nplding conditions tends to be

| arge. Control of Mwv can be adjusted by th type or anount of the

pol ymeri zation initiator or the mplecul ar weightcontrolling agent, the

t enper at ur e COAYRt POAYNBE 1BBLEVREr LRAELBROTeBECHS8STE ~PHEYELPEASOFAT ent

r ubber - nodi fj ed coEonner resin of the present invention, it  is possible to
add additi ve8SRELACEs EﬁbHHYFBQFﬂéﬁf?'St%¥étH8F§P8§F§vaﬂvléﬁéﬁﬂF'a

| ubri t, | asti ci , | or i, t, tistati t, ' |
i |, aflanePREVAPERRLY) 57c3 Sas tRECIB (EXEAONEAAFes 1 dAliEHey may be

added at an ional stage during_the grgduction., The nmethod for adding
such additiv §E¥gpﬁgPX¥ rFV%ngFg?nFVn?fgdglﬁé%ééegf a met hod of addi ng

ar i 0 | X ! | _ ing
na;! for exanplg,iﬁe %g gentlongg?biﬁg trénspgpgﬁgg%2%5%;§§g2¥P?2qex ruder
no dgé proguc S rbBfaREeSan t‘BﬁegﬁbQQOWHhE,bﬁighﬁ§§§@rb&ﬁ gya%&ous

l r t by conventi onal nethods such as i nj ection nmol di ng,

extrusi on noLdh{g-3¢o0RLessielcyobdirBe, ) VackyTuee, mekdingnoethc. and then,
practically used. Now, a conposition conprising the rubber-nodified

copol yner resbheghilbhewpigbentonfveniliag wykhtbeuddseki kegeithyl-29 adet ail .
The rubber-nodified copolyner resin conmposition in the present invention
conpri ses théipheugipenteared,t tadspaceimerabbénnnodi hi-ed copol yner resin
(A) and an 5 enul sion graft copolynmer (B). The transparent rubber-nodified
copol yne¥o r edpdecilmkasantrsady been described in detail, and, now, the
enul sion graft cggPlyner B) will be described. As the emul sion graft

copol ymer (B), of&er eéagiung pf e Pevaerd zetd orarikdit iater orafiie, as
Kureha BTA, manufactured by Kureha Chem cal |ndystry %o., Ltd. or as

~J~. z~--~ maMAtgEn @édwsw}é&ﬁ&re&té& OP4t PERP ey PEShSEGP 18 K& se, it
may be one ohtaiped by a_conventional enul sion pol rizatiqn hod. 15
For exampi e 0r poBe 908 Baf 8% BULHERE) T8t RSRPEREIt £ b i o on
graft polynepizin reqi 0 n (et cryli nonomner ,
to a latex oﬁhéﬁegVﬁE%§¥y %gﬁyggp ggEggsg&?gg%SwgﬁhQ%%sEégﬁﬁt%ﬁ%ﬁét

transpargnt pgbbge- gRLEHEd GERGIETFELNEESNR ((Rkth)a@ryd 120 leadi ene or
styrene/ butadi ene | atex. Further, as the case requiresS, it is possible to

enpl oy a methedohet-.graftipolynentzing ehyi ApbvéypengeNOARErEORAYYBEI i zabl e
wi th such nononers.
: a case where the object cannot be accomplished such that
the impact resistance tends to be poor.
Further, at the time of the polymerization, a known
20 crosslinking agent such as divinyl benzene or a known
antioxidant such as octadecyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl) propionate, may also be added.
In the present invention, at the time of the
polymerization, an organic sclvent 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



Specifically, in the presence of a rubbery polyner 25 | atex, enulsion graft
pol ymeri zation is carried out by using a styrenic nononer and/or a
(meth)acrylic ester nonomer. The anmount of the rubbery polymer may be one
20 obtained by using it in an anpbunt of nmore than 30 parts by mass and not
nore than 500 parts by mass, per 100 parts by mass of the total of the
styreni ¢ nononer and/or the (neth)acrylic ester nononmer. 5 If the rubbery
polymer is less than 30 parts by nass, tﬁé‘praotical strength of the
rubber-nodi fied copolynmer resin gonposition tends to be low Fuyrther, if
the rubbery PBPYREr CExEBEBISTEHORPSr PONBPeHnERd F%@ dBFERAEREY LIF t he
transparency on nol ding conditions is lo_npre likely to result. The ratio
of the transpaFeht "POHBBEF- nofdy f FRe LBpoP§nkre ra ﬁe%ﬁo EBST Re™@%uPsi Bn
graft copolynmer.(B) is from99.9.t0.60 mass% .. fromQ.1 to 40 nmass%
preferably fagﬁ%%g t 5276 Wgé§%)%hFrX&FSOF&%§od%£§§%)Q%ﬁre 15 preferably
from90 to 75 Ss% . _fr ss%. | h | St raft. _copol ynmer
(B) is less PﬁaﬁmﬁFizﬁaég&;%gﬁégpﬁgcg%cg %ét%gﬁg?ﬁgf§ﬁ§ %%qﬁgtBS%r, and if
L exceeds 40oARasY chhent! GifltbyelendfyLonbe | Q¥ 4 ThesEURDEG: TRALT T ed
copol ynmer™ resin conposition nmay 20 conprise two or nofre transparent

rubber - modi f 'Eséyﬁ@m YRBEN €5 REie( Aredld tt WRvRLtTBHE aMdosiramu@ial t ,
copolynmers (B). Further, as the transparent rubber-nodified copolynmer resin

(A) constitupbigmbkezbesbh eouResi tisopreffe®ehe present invention, a
rubber-nodi fred copolymer resin (A) is selected wherein the vol une nean
particl e di anet e;ng dekscafibadbeiovesr ta dresstissperts edibbed-he difiket - modi fi ed
21 copolyner resin, is from0.5 to 2.0 um and in the cunul ative rubber
particl e sizeogbdymelrutriesinc eoveainivngl umbberhpaditfiftdesnce Idetspeaseche

di ameter (dv75) at an integrated value of 75 and the dianmeter (dv25) at an
5 i nt egr &t ed ivabyeduiceg5~, The frbhed. parbigles\VhaveThbevsPuhewaBen particle
size of rubber particles dispersed in the transparent rubber-nodified

copol yner r eSPATEAfSrd SpisBedahbhef tERmereres t1 rrhhar e ik erabl y from
0.7 to 1.5 um |If the volynme nean 20 particl.e size of rubbe articles is

| ess than 0. SORQLYIRE ERFEt FediiSt AFES T ﬁﬁ§€5F§6¥¥ca%u§Fﬁ8§gtﬁ of the

rubber - nodi fi ed. copol r, resin conpositian tends .tq _be nd if it

exceeds 2.0 6P%PeFﬁgoﬁggﬁ§f§fﬁﬁ§§' ends o €C6%€%F¥ﬂ§ ﬁh&%%%?, t he

difference b 7 j r.ef erahl.y. :f A ARV re
gtg\%l%g{&%%t%ﬁf%g%ggq%%y Sl Al TIOMQA YD s M P

preferably f . . 5-dv25 is less than 0.2 um the
bal ance of thg iRAGL JLYSEARGS R rdda il Hdpblyaied: thes by afdtdGaled

strength of the rubbér-nodified copolynmer resin zo conposition tend to be
poor, and if gyt eaeserd And Mhd ke halranc eiefontdie dridanspar ency and t he
rigidity, tends to be poor, and further, the dependency of the transparency
on nol di ng cam@dith)erxr tidrdedt@erbendrange. ithelraulghersgrard il ehali spersed in
the transparent 25 rubber-nodified copolyner resin (A) are preferably such
that in the cuwhideati o lnuisior Ipdr mayt o tdiezwigiesty maron eurade 1y vol une,

t hose having particle diameters of |ess o
mixing and melting two or more rubber-modified copolymer

20 resins obtained separately and being different in the
particle diameters of the rubber particles.
In the transparent rubber-modified copolymer resin
of the present invention, the volume mean particle
diameter (dv) of rubber particles contained as dispersed,
25 is from 0.4 to 2 um, preferably from 0.4 to 1.5mium, more
preferably from 0.5 to 1.2 uym. If the volume mean

particle diameter (dv) of rubber particles is less than



22 than 0.8 um occupy from95 to 30 vol % and those having particle

di aneters of at least 0.8 ~moccupy from5 to 70vol% More preferably,

t hose having particle dianmeters of less than 0.8 ~m occupy from80 to 40
vol % and those 5 having particle dianeters of at |east 0.8 um occupy from
20 to 60 vol% Still further, if those having particle dianeters of |ess
than 0.8 ~mare from95 to 30 vol % and those having particle dianeters of
at least 0.8 ~mare from5 to 70 vol % t rubber - nodi fi ed copol yner resin
1o conposition will be further excellent in transparency, inpact resistance
and rigidity9- énamha§hEe§§saépéﬁaéﬁc900betﬁ@ograﬁs@apéﬁ@yr@ﬁlﬁ@a@pﬁg
conditions, and its ractlcal strength wll be hi Further, as nentioned
above, the r@bfett péEtFEF@@ 52 dP@peF?@dr@ﬁlphéeF%§n§BaP§nP°PﬁbB€r nodi fi ed
copol yner reﬁE %A% greferably have at | east one peak value at each of a
particle di ahlEPBFPEF=PE¥s than 0.8 ~mand a particle dlaneter of at |east
0.8 Vim in the equenc artlcle si.ze d| r|b tio rv.e volune of the
rubber particle %@ S|zg ﬁ‘sF?FEUtFEﬁtsﬁ&ﬁ é rugggr part|§1e di anet er

on the aq§C| §gs eacﬁge¥9HBHE %rgckl %@E&E%lgrﬁlgﬁg%ﬁanES % has at | east

one peak vaI a par |cIe ess t “um and a

particle di agﬁks&f@ﬁ 8l kﬁ@stfomwegpe&%%mwgb@ pRAbls6e 8P R ARy of oo 1

25 COI’TpOSI tion w further exce In transparency, resi St ance

and rlgldltyd§aﬂewbkg hayeohgsaidrreadencynel tt Be ahkaBSHIRENEY BRI di ng
condi tions and 23 higher practical strength. Further, the difference in

the refracti yveoondexbat pat-eipeeat uheaObhaieg&apheb\ﬁeaﬂ therbianspar ent
rubber nodified copolyner resin (A) and the emul sion graft 5 copol ynmer (B)

i s preferabl gpkessmenhhaft Ghe3restne tpikehebgbky treasmtbaiofl. @2ecki-ohhe
difference in the refractive index is at |least 0.03, the transparency

det eri or bt esmggbeegnrreal | y, such being undesirable. Here, for the
refractive index of the present 1o invention, the conpositional ratio of

t he constitutingFﬁﬁﬁbﬂéWJUnits is neasured by a conpositional analysis, and

the refractive index is obtalned by cal cul ation, bi means of the foll ow ng
Formul a 4. For nufMga ppyticlexgignieker wpipifdLie/xaiyDa=

(wherein ni is the number of rubber particles having
a particle size Di)

15 Further, rubber particles will be formed along with
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 dv25 (hereinafter represented



Nanely, in a case where the conposition of nmononmer units conprises Am
nmononer: XA, Bm nononer: X$ and Cm nononer: X~ (provided that XA + X$ + X~
= 1 by nmass ratio), nA represents the refractive index of a polyner 20 nade
of the Am nononer, n$ the refractive index of a polyner nade of the Bm
nmononer, and n~ the refractive index of a polyner nmade of the Cm nononer,
and they are substituted for the above Fqornula to obtain the refractive

i ndex by cal cul ation. Here, the analysis:%ﬁ 25 the conposition can be
carried out by a known nethod such _as Eyrolgtic gas chronato%raph . The
transparent PYib®er5ned?pi edischbponyfed Fes?nl(Ap. Prafgralike §ﬁﬂ|§i6n graft
copolyner (B) may_be m xed by a_known nethod to obtaip a rubber- ified
copol yner re&PnlednBBsi PPHR. PEBECERAMYI BYOR HePhb8 of 2nBlt k d@?ﬁg"then1by
means of an extruderlg%é be nent%oned. 5 To ihe rubger-nndifie copol yner

resin conposfY?entdf phagelt 2i FlentPBnP2+#7FE Bbs5M6I ™PE5dd additi ves

such as an antioxjidant, a ther resjstant -agent, a_lubricant, .a.
pIasticizes,rﬁséﬁkﬁ?Fﬁgaaagﬁ < 5ﬁgé§%#¥t§?ngag%nP? BORf nefdt of1 1ta f1ame

retardantg eggc

h o | LS, -apgd_t d an
optional “stage ﬁﬁggn%fﬁhéﬂprggch?gﬁbég ﬁgtggﬁ Pg¥nggéfggcgugﬁgagﬁftiyes,
I's not partlgggﬁahx lhghggdtokgﬁe¥85r,FQE&?EHFMhei?rtﬁéaHEb@ndQﬁc§EBE'Oned
a nmet hod of addi ng Yhem uring polynerization of each resin or copolyner,

or a s5 ”EFheﬁeOErHﬁEbagaﬁégiBH lhbesiRy apnextiudsr téHakngot be preduction
of the resin conposition. e rubber-nodified copol ynmer resin conposition

of the presenhei BYBBELONCHBYVDE-AU26€55€8at Rl 8dVattQUSoRDESafpPEQdet s by a
known met hod such as injection 20 nol ding, extrusion nolding, conpression

mol di ng or vansusetfierihggcoRIAVPLESANDINMgt hReppedenerinaenbnontiel | be
described with reference to Exanples, but it should be understood that 25
t he present tmpenbirohhesatpunt nEahber pelvinerédatoosudhiEtatpresr €thpe
Exanpl es for transparent rubber-nodified o
molecular weight-controlling agent, or mixing of a
rubber-modified copolymer resin having a different
particle diameter.
Further, dv75 and dv25 are particle diameters
15 corresponding to integrated values of 75% and 25%,
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.
20 Further, the rubber particle diameters are ones 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 (dv) 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



25 copol yner resins REFERENCE EXAMPLE 1 A first conpletely m xing type
reactor having a capacity of about 5L and equi pped with a stirrer, a 5
second conpletely m xing type reactor having a capacity of 15L and equi pped
With a stirrer, a colum plug flow type reactor having a capacity of about
40L and a devapori zer equi pped with a preheater, were connected in series.
A starting material solution was prepared, by 1o mxing 14 parts by mass of
et hyl benzene, 0.05 part by nass of t-buty} er oxyi sopropyl nonocarbonate
(the tenperature for a half |life period of one hour: 118C), 0.1 part by
nmass of t-doBEEVNREr EQpPEnSRAGYACEpart by mass of

oct adecyl - 3- (3, 5-di -t-butyl -4-hydroxyphenyl) 15 propionate to a nononer
sol ution conprisithg &FUPhts DR SMEiIGRt VPSS erid 675 thRdnirsdiaitted by
Asahi Kasei CO%%orati n_as _.a rubbery ponnerﬁ&a ggyrene/butadiene,rubber,
styrene cont EHPPEEOTRELLG LA, COPEIVIPToFeR1E s SRS BFPSRE ts VRS oR a

tenperature of 25C. .33 as, and. _zo _proportion of 1,.2-vin bond: 13.9
mol %, 56 paPt§ By hai&Pdy EPﬁBeﬁé?tsénpgﬁfscﬁyu&ﬁiévgfr | nethacryl ate

(her ei naf & er MVB) 18G5 PARLE Y, a88 O, BDULYL Aer ale,chor el naf ter

n-BA). This Irng material solution was in uce € first
conpletely m.xi t : : t 50l t r e of. 0C at a
Tate of 7 kOPRF ARdSChin aoa FRGGUSTy CORRC ea™ Bt RE Seiong Sonpi el v

m xing type pegapb9 reon bel ked3at va1s,28niemehaluba rel c13QChalhel, the
pol ynmeri zed sol ution was continuously wi thdrawn fromthe second conpletely

m xi ng type paattencandamete@duesd aitnteakie 0cel win cklougyf Irewnt ype o gact or
adj usted so that the tenperature gradient 5 would be from 130C to 150C in
the flow direoflkon. MVthel proéatablyt htsopel iavingedasol dléonifyetbes
preheater, it was introduced into the devaporizer having the pressure
reduced t© 103 RPss whemnely 8awapocupynttewm $lclioadOanolfr, eactdedhosmoner ,
was renoved at a devaporizer internal so tenperature of 230C. This resin
sol uti on washaviRgr @@ thyle gaamesems, odxeitudedsitn Ot Be Mo omcaya fgomand and
cut to obtain a resin in the formof pellets. By controlling the_rubber
particle di afdt &Ps OBy VeH&ngi h§ Fh%sgtﬁ?VFﬁ% BpERHCLA fhameEeBRd°Eonyl etel y

m xi ng type reactor, s anples Ato E were tai ned. Table 1 shows the
feoul Ts of eTEREatrBR Or B B BRFsTCaM Srober Doy o IRer ERENCEESABE™ The
operation Wag Ganth&d Qul B, LN rSae jaannel, as,in Ref erence fxanple 1
except that Ré First conplefély 20 m Xing type reactor was not used, and
the stariing mgericale QU QA 11a¥NE R HERU YRS QXY §pPropy| monocar bonat e

added, was directly supplied to the second conpletely mxing type reactor.
By controllirgahleardbRer, Raihict! & cdiiamahets ¥ ¢handiiRg and will
have less dependency of the transparency on molding
conditions. The control of the ratio of those having
particle diameters of less than 0.8 um and those having
20 particle diameters of at least 0.8 um, can be carried out
by adjusting the stirring conditions during the
polymerization, the amount of the polymerization
initiator or the molecular weight-controlling agent,
mixing of a rubber-modified copolymer resin having a
25 different particle diameter, etc.

The rubber particles dispersed in the transparent

rubber-modified copolymer resin of the present invention



25 the stirring speed in the second conpletely m xing type reactor, sanples
F to G were obtained. Table 1 shows the results of evaluation of the

physi cal properties. 27 REFERENCE EXAMPLE 3 The operation was carried out
in the sane manner as in Reference Exanple 1 except that t-dodecyl mercaptan
was changed to 0.02 part by mass, and the starting material 5 solution was
prepared by mxing 0.1 part by nass of 4,ﬁ bi s(octylthionethyl)-o-cresol

i nstead of octadecyl-3 (3,5-di-t-butyl-4- @droxyphenyl) propi onate, whereby
sanple H was obtained. Table 1 shows the results of eval uation of the

physi cal prop&ft PEsfepabtyppuch AhatadlepsrertreSanplemeanPeeticd®
ofidentificationrubber particlesA0. 2B0. 5Ref er ence ,

Exanpl eCD. 7164 22 ES L BRER BREAEE EXZYS Do Vezale1 Rt &PEnEPEEINPREING B8 €

EXAMPLES 1 to.6 d ARATI VE., EXAMPL 1t 4 The Dbl h i Tabl
S or 4 e s PAGCIIPACORD FHONIDE ShE PARE L5t o AETREEE: GPe iR D30C by

nmeans of a 40 EE%%%??%%&S%5%““%ﬁ55%d%%a%Qqﬁh?ﬁﬁl%%% gxpﬁggﬁfp%gletizer to

obtain a rub%g copol'ymer resin’i ormo et’'s. Further,

the resulls 8L-8yabualboBvel Hig B Tkede RLPREHICT-AiR Sowdd ofakl es 2,

particle diameter of less than 0.8 pym and a particle
diameter of at least 0.8 um. If the distribution curve
has at least one peak value at each of a particle
diameter of less than 0.8 um and a particle diameter of

10 at least 0.8 um, the resin will be further excellent in
transparency, impact resistance and rigidity and has a
less dependency of the transparency on molding
conditions. The control to let the frequency rubber
particle size distribution curve by volume have at least

15 one peak value at each of a particle diameter of less
than 0.8 pum and a particle diameter of at least 0.8 um,
can be carried out by adjusting the stirring condition
during the polymerization, the type or amount of the
polymerization initiator or the molecular weight

20 controlling agent, mixing of a rubber-modified copolymer
resin having a different particle diameter, etc.

As an example of the frequency rubber particle size
distribution curve by volume, Fig. 1 shows an example of
the frequency distribution by volume of the rubber

25 particle diameter against logarithm.
The gel content of the transparent rubber-modified

copolymer resin of the present invention is preferably



Tabl e 2 Exanpl e 1Exanpl e 2Exanpl e 3Bl end typeB/ DB/ DB/ DBl end

rati 660/ 4040/ 6080/ 20(parts by mass)dv (unm) 0. 81.00. 7dv75 (un)1l.11.21. 0dv25
(gym 0. 40. 50. 4dv75-dv25 (gyn) 0. 70. 70. 6Less than 0.8 ~n704582(vol % At | east
0.8 ~znB05518(vol %9 Peak at | ess thanOne peakOne peakOne peak0. 8 unPeak at
at | east 0.80ne peakOne peakN | untel content (mass% 161715Swel | ing

i ndex121212Wei ght aver agenvol ecul ar
meight140,000140,000140,000(NMOT0taIIighﬁébOCtrans-QlQlanDIdednittanceprod
uct Haze (@62.83.92.6Tota|Iight2300trans-919191nn|dednittancegroducg(@@kﬁze
(9% 1.92.51. oF 598 % npact S sTrengt 1212 2DH9ESr APy ekPRl 15 to 23 mass%.

nodul us256025202570( MPa ) 29 Table 3 Exanple 4Exanpl e 5Exanpl e 6Bl end

t ypeF/ GH DB/ BF EBrendet afPBBEORE0BB/ 2688/ BOABOP pBFES Thy ChESSTRFCT

(um 0. 80. 71. 0dv7/5 éu 1.11.01, 6dyv25 un)0.4%.4g.4gv75-gv25

(gym 0. 70. 61X 2ELEE2PRANTBRE= 15R7vB82BRPY ol 3%t 1FehBE §°8 SABEEBS5(vol %) Peak
at | ess thanOne ak(pe peakOn eak0. 8 unPeak at .at,least .Q.80n

peakNt | Tvo pERRERTRer DoBREaht ERBSEbFaaRAT 900! Arlg LPRACHT95 TANERBHh:

aver ageml ec

wei ght 140, oog%t%,eo%‘iﬁo, B00( M ToPEr 2058 P GRTEY aRE- 516056 EEER F¥ancepr od

uct (% Haze i diti tends to be large. The adjustment
(9@3.94.54.5%%t%f déﬂ?Z%%?l%aﬁg?819181noldednittaﬁgeprod%ct(%gibze

(99 1.92. 82. 8hzoghingatct -shrendt B2 143128644 BRFLEXULY adjusting the
nmodul us256025702550( MPa) 30 Tabl e 4 Conp. Conp. Conp. Conp. Ex. 1Ex. 2Ex.

3Ex. 4Bl end sypeCHAGEALRBE endnr atik94g080860640R813¢RabS , byhensypev or

(um) 0. 72. 80.90. 3dv75 (um0.72.92.60.4dv2 5 ( ~zm)0 . 62 . 70 . 20 .
2dv75-dv25 (gyohAtl106£22hd0pdlesert hanibn87816086um prokhpAmoleaslla@. 8
unB099404( VA ~) Peak at | esspne peakN | One peakOne peakthan 0.8 unPeak at

at Ni | Onelipeak©nghpeakheopéakbeagend. 8etimcel content 15161613( mass ) Swel | i ng
i ndex12121212Wi ght aver agenol ecul ar 140, 000140, 000140, 000140, 000wei ght

(Mw) Tot al | i ght 2006C8FEaRE- 189891 piresepitddapesdion.aféeHasd2 oS emF. 12. 6( Tot
al 1'i ght 230Cm ens91909091nol ded_pr oduct Lance( Hazel, g9. 84. 31. 9l zod

i npact 5897104828EREHEER £S5/ APELE¥Er al 2550255025502560m0dul us (MPa) 31

Each of Exanpl es rela%ing to Hhe.trans aren rubbe% if%ed gppolyner resin
of the present inv&nfioff, SREYExEl P& alNSHEASTCY )i #&ct resi stance

and rigidity | ;g t depende r re n l.ding 5
condi ti ons, %E?gSnggh&%fE§8n§§r§ i@§¥Eggn%ﬁggawﬁggﬁﬁgoqﬁﬁﬁ ngg?athe

condi tions of PG ALESENLFI D¥EALLO0, YASPPON P SLMRoRAYSI CAllePr QBRI LY
anong transparency, iInpact resistance, rigidity and dependency of the
transparencysgnufRbdi g ¢eRdkrbensd 18 G2roBxaArlies nbotublenawhber +medi fied
copol yner resin conposition REFERENCE EXAMPLE 4 A first conpletely m xing
type react ormbhagi i) ameapacitly anfl abkatitriflugaddaequi peegdewathre sifi mter, a
15 second conpletely m xing type reactor having a capacity of about 15L and
equi pped wi t hoatsfldf¢eat H4@00 unpmpfoy 40 oninypesr edcfitar eanawing capacity
of about 40L and a devaporizer equipped with a preheater, were connected in
series. A st&hei sgbranatpat ¥ GecontR&sd Opr efdfed By 26 MieAglTs3arts by
mass of ethyl benzene, 0.05 part by nass of t-bug%I eroxxisopropyl
monocar bthat ¥2CBW5AENRE By RasSTBETALHSGeOF Her ag?ﬁn? aRgudHs 1 pHe by

s o oot oaee By B oRe el oRgnLe e @
measured, whereupon the gel content is calculated by the
following Formula 2.
Formula 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



25 Asaprene 670A manufactured by Asahi Kasei Corporation as a rubbery

pol ymer (styrene/butadi ene rubber, styrene content: 40 nass% viscosity of
a 5 mass% styrene 32 solution at a tenperature of 25C. 33 nPas,
proportion of 1,2-vinyl bond: 13.9 nolo), 56 parts by mass of styrene, 39
parts by mass of nethyl nmethacrylate (hereinafter (MV)), and 5 parts by
mass of n-butyl 5 acrylate (hereinafter n-BA). This starting materi al
solution was introduced into the first coH%Ieter m Xi ng type reactor
controlled at a tenperature of 110C at a rate of 7 kg/hr and then

cont i nuousl yisupprifegabdyt Eogedor@® ddnplerel preifersdly georedd o
controlled at a 1o tenperature of  130C.  The rubber particle, dianmeters were
control l ed by4thelStiirei fijesperd indeRelsetshal EBARI &t eFHeniRPAGEL ype
reactor. Then, the polynerized solution was caontinuously w thdrawn fromthe
second conpl &€& LAPKENG S Se tPe @t@PoéhdaPﬁtﬂgdG S &lFﬁé%ﬁaeﬁhn pl ug
flow z5 type reactor gdj% te% so that the t%?g rature gradient. woul. d be

from 130C t 0°¥568%°n 1Y he ol GFFREEEDTY Gl e &t i £S5 el ed

solution by the_preheater,.it i nt roduced. i nt he .devapari zer having
t he press%repPgaucgggtouft§e§Pg%%§n§e§e§§§%FybSﬁfgkf §ﬁén' ?ﬁﬁ?ﬁ%a&%

unreact ed MORAHRE %oh%%‘i%ﬁsakeﬁlg%e‘é%p%i &8l gt e&Bﬁ'chf”B@@%H.r e of

230C. This resin solution was wt awn by a géar punp, extruded in the

formof a strgadi1and GUkeko ARkt e JR15iR%dn 1Y bhe derimidh RY lefs. By
controlling the rubber particle dianmeters by changing the stirring 25 speed

in the secongneadrlighely Bl§uRGmreYRe JfeaticOheatdmR e®nlitions Welthe
obtai ned. Table 5 shows the results of evaluation of the physical

properties. de¥3pBEEERENCEtEXAMPLE 5 The operation was carried out in the
same manner as in Reference Exanple 4 except that the first conpletely

m Xi ng type reactiErarasheotswesldd,naanichdehe ist arltd my s ardt amivadn tsichrutison
havi ng no t-butyl peroxyi sopropyl nonocarbonate added, was directly supplied
to the secontheesipleet elsy fillion§ .t ype reactor. By controlling the rubber

particle dianmeters by changing the stirri%%fspeed in the second conpletely
m xi ng type reactdiCitsdmsl & B SERIE G BT e idd.10faste & shows the

results of eyaluation of, e phvslcal i 9Regt LSS, RERERENGE PYYPLE 6

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. It 1s 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 Formula 3.
Formula 3:
Swelling index = (e-d)/(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,



The operation was carried out in the same manner as in Reference Exanple 4
except that the starting material 15 solution was prepared by mxing 0.1
part by mass of 4,6 bis(octylthionethyl)-o-cresol instead of octadecyl-3
(3, 5-di-t-butyl -4-hydroxyphenyl) propionate, whereby sanple H was obt ai ned.
Table 5 shows the results of evaluation of the physical properties. 20 34
Tabl e 5 Average particleSanple identificationdianeter (un) ofrubber
particlesA 0.2B' 0. 5Ref erence Exanpl eC 0. 74D 1. 1E' 2. 8Ref er ence
Exanpl eF' 0. 55G 1. 1Ref erence Exanpl eH 0. 56 REFERENCE EXAMPLE 7 The bl end as
i dentified i moTabpeebespbiywasorxtPdeA0i hot AEOF 8P of IH Meramdlassa
tenperature of 230C by 5 neans of a 40 mm single screw extruder and cut by
a peIIetizerthénoBPapﬁoa EOBLeMPAGEI FREYSEBREPY RERAFeSPNPEAPOPHE /t BES or m of

Tabl s 6 andiF. LPePEceeAS 20rr 00ty EhenAERRBLREaRSYchoPRBnohe 1o
0 Such a mafiREFEERAr HE CORRBETTi GHaI CPRFT A BR/nBRoREF BAPEPEBRELHt uti n
g
e rubey g5 POLATRE 68 el VAP TRUGEY A LB of (1o
can be adjusted by the type or amount of the
polymerization initiator or the molecular weight-
controlling agent, the temperature condition for
polymerization, etc.
10 To the transparent rubber-modified copolymer resin
of the present invention, it is possible to add additives
such as an antioxidant, a 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 a 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, a

composition comprising the rubber-modified copolymer

resin of the present invention will be described in



i 5 obtained by cal culation by neans of the above-nentioned Fornula 4 on the
basis that the refractive indices of styrene, nethyl nethacrylate, n-butyl
acrylate and 35 but adi ene nononers are 1.595, 1.494, 1.463 and 1.518,
respectively. In each case, the refractive index was 1.548. Tabl e 6 Test
nunber 2- 12- 22-32-42-5Blend typeB' /DB /DB /DF/GH/DBlend ratio(parts
by60/ 4040/ 6080/ 2060/ 4080/ 20mass) dv ( ~.n1lg . 81. 00. 70 . 80 . 7dv7 5 (
dun )1. 11. 21. 01.11 . 0dv25 (um)O0.40.50+30.40. 3dv75-dv25

(um 0. 70.70.70.70..7Less than 0.86845836883dun (vol 99 At | east
0.81732551739@?@31-( V O1l 6 )Peak at | essOne peakOne peakOne peakOne

eakOne peakthan Q.8 unPeak at_ atpn eakOne peakN | One peakN |l east 0.8
i T L De e L

i ndex1212121216Mnv130, 000130, 000130, 000130, 000.~160, 000 W = Table 7 Test
nunber 2- 62- 73" FFESEHS| iy TYPEB [TEIESE %hleE'a "/"Iﬁ'ﬁ}eéﬁdlql‘aﬁtdreo( parts

by60/ 20/ 2010010060/ 4095/ 5mass) dv 1.00. 72.-80. 90. 3dv.75

(o1 60- 73 3% BRTRA s Foth Yot e Sefonigst SR p) g 2
(dun)1.20.10.22.-40. 1L h . 96~.zm ( vo 1 ~ )At |east
0_84353295405%ﬁﬁﬁ%6%1g?%g%k%gngggggﬁﬁ €akOne peakNi | One peakOne peakt han
0.8 unPeak at at Twn, id RRAKNE RERKANGT ReFK 0- 8 5 upgel

cont ent 1917181815( nasEsEsH%%\e’H}f NG I ndex191 9171912y T o,%ooégslll%o{%go

1 130, 000 1136, Q0Q 114300 328 RERBRENCEANPLEHR | My antaut ocl ave

having a capacity of 200 liter, 115 kg of pure water, 500 g of potassium
ol eate, 75 g eafulsidinigrfopgsiialed; (B)5wi1df Berdedis iddate, 2.2 g of 5

sodi um et hyl enedi am ne tetraacetate and 22 g of Rongalite were added and
uni formy dissol ved tid hersiligiomgraiitergofl indg (B) StotienssadllP kg of
but adi ene, 148 g of tdodecyl nercaptan, 30 g of divinyl benzene and 96 g of
di i sopropyl benzerietiyad riop erhex indec kger,e faddedkamarice .a as Kureha BTA,
manufactured by Kureha Chemical Industry Co., Ltd. or as
HFT—A manufactured by Kaneka Corporation, may be used.
Otherwise, it may be one 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 (4), i.e. a

20 butadiene or 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 monomers.

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



1o reaction was carried out at a tenperature of 50C for 16 hours with
stirring to conplete polynerization thereby to obtain a rubbery polyner

| atex. To the obtained rubbery polyner |atex, 45 g of sodium sul fosucci nate
was added and sufficiently stabilized, whereupon a 0.2~ z5 hydrochloric
aci d aqueous solution and a 2~ sodi um hydroxi de aqueous sol ution were added
fromseparate nozzles so as to nmaintain 5&e pH of the latex to be from8 to
9, whereby the |latex was fl occul ated and“grown to obtain a rubbery

el astoner | atex having an average, 20 particle diameter of 0.42 Vim This
rubbery el as?RisineGitidk WeknGiel ghbd 3% HROWRt ket J80kal Eifat 28 B3TEhe solid

content and transferred to an autocl av gavin gbca acity of ﬁg@L,

wher eupon 8Pk &S fne Rk e‘?oﬁ\%st]?ﬁi‘aegt,) aﬂﬂrgﬁe ¥éﬁ%§?atlﬁ?3é rai sed to

50Cin a nitrogen streamwth 25 stirring. Added thereto was 2 k f_pure

vater havindE 58 K Gt brobush S uir5eE, 05 SAG SFYETHH § i RUMITAnedr LAt ne

tetraacetate_.and, 10 of ngalite 39 dissolved. A mxture conprising 16
%n%%l)g?cr f%g/lesf: m(tg

kg of styren%?e]. _ np?ﬂa%???a & and 60 g of t-dodecyl nercaptan,
et oo Bk, B 120n 008 HbLIRREoRK) PELEDRARYSGOBELEKI o o spersed

in 8 kg of pure watér contarn of "pot assi um of eat e,

separat el y %&%%}gua&@'yrgééféaPV&r@n&ggieé eﬁe6rﬁﬂyé§~m£éif§£e&0rml etion of

t he addition, tenperature was rals to 70C, and 30 g o

di i sopr opy| hengenendy OF OPER 0XbSo¥ae: T tBghis addede THRN, HIVE-HBX! Ure Was

|l eft to stand for 2 hours to 1o conplete the polynerization. To the
obt ai ned enutisé oRubiBEr@nbd Duhdanexrasdadsed, phot & ospdmaysdi thei on with pure
water to a solid content of 15 mass . Then, the tenperature was raised to
60C, and whidependenopsdy shértragspdrénte sol hotdtnaccdndasiobsatlded for
salting out. Thereafter, the tenperature was raised to 90C for coagul ation
f ol | owed Oby mehs dlbkebwn, toasdsngtwi th water and drying to obtain a powdery
enul sion graft cogolynet (B). The conpositional ratio of the nonomer units
20 constituting Fhe &BEaPned &hgl sFeRs§rRErEtcopblgremo@Bfifds nmeasured, and

the refractive index cal cul ated by npans OE t he aboye-nent]oned Fornul a 4,
was 1.548. ESARPLERY ¥8SiB &Rd E%I\PER%AGFW“\‘/ S ESAMPERSE5CPBOGYRRE hPind as

shown L0 Tabke B.gp Goves, Sxbiulataln 2o ool ol Mok tpBkena 8 8
PeL oLy 2ot gsOPL i 2 EBIes o, T fsCagel yUEeu 52U sOTRARLY oheks, | 1
are shown i n,fablesp8y,apdof 90 to 75 mass% : from 10 to 25 mass%. If
the emulsion graft copolymer (B) is less than 0.1 mass%,
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 or more emulsion graft
copolymers (B).
Further, as the transparent rubber-modified
copolymer resin (A) constituting the resin composition of
25 the present invention, a rubber-modified copolymer resin

(A) is selected wherein the volume mean particle diameter

(dv) of rubber particles dispersed in the rubber-modified



Tahl P 8 Ex. 7Ex. 8Ex. 9Ex. 10Ex. 11Ex. 12Ex.

13Rubber - Test 2- 12- 22- 32- 42-52- 62- 1nodi fi ednunber copol yner Massy9090909090908
Oresi nEmul sion graft10101010101020anmount (nmass

) Total | i ght 200Cm t ns90909090899090n0Il dedpr oduct LanceHaj e3, 24. 53. 04. 54. 93. 93
.OTot al I i ght 230Cm ens91909191909191nol ded

product Lance(0) Haze2 43.02.32.53.32.72.2(% | zod

i npact 152154134130141150195strength (J/ mTalling

wei ght 45473835404375strengt h (cm.Fl exur al ,

modul us2410238024 0008 5Ho950238825800MPay O Fafl Bmg and in the
Conp. Conp. Conp. Conp, Conp. Ex. 5Ex. 6Ex. 7Ex. 8EX, . .

SRubber - Tes (ORI 951 S BIDRBHORRFF ABMABF BofGFyRaPution curve by
Mass%d.0090909090r esi pEnul.si.on_graft 010101010anount

(ms<04 Tot al TP DNIS00ERF Attt S050H88 608 REraRAN - e SHGEEFarl G4 HRFe

v (9 2. 42 46eRE2 24T 30H0] Roade1 10k 6 0RSRL Fengt h (ol M EarTi g
meightg2%?939§§§é%$§g§hvégg%Fé?xEégkp?gdggg 26}92%g0§3§0a§202400(NPa) N

43 As shown 1'n s relating to the rubber-nodified

copol ymer resin ¢0aposh b mdhnt PR RN iRV &H iribndyS pta8ldiey in
transparency, inpact resistance and rigidity and has litfle dependency of

the 5 transpgrepeysan mal €hagteandphirens, rapBeirt-mogigxeal kepbliymepr acti cal
strength. As shown in Table 9, each of Conparative Exanples which do not

meet the condetiansaof ithprpresebllyi dvent 00w, twad .foqam,i mogene physi cal
property anmong transparency, inpact resistance, rigidity, lo dependency of
t he transpar pnefepabigl dirng 6ofidicbi dn$ amd pfhctheavosumengean Her e,

eval uati on was made in accordance with the follow ng nethods. (1) Vol une
mean parid cl padiardeesigdvpofrubbslepratsigadesi dised eFeomhanpRotogiaph by a
transm ssion el ectron mcroscope by an_ultrathin speci mren nethod of the
resin dyed wthR é5RPEtaZEgispancecPd dhenprersicad| shdedicdhedr theshort

di aneter)/2) of. about 1000 particles in the 20 phot,ograph re neasured,
and it was obPRPREIMS1L1RENFOPS Férﬁﬁéﬁefgpg8§ﬁ§gﬁ§bF§ e ol | owi ng

Forrmula 5. For_the asur.enent. of, the parti i i@ggt ,

i mage-treati 8WWE3§§$ﬁ%gl§p§§F§Fg§ Es?o%%'ngﬁéfzééﬁfgﬁ bycggiﬁn%%igg Vi si on
Conpany was Bgeg 020 Formula 5: Mean particle dianeter = EniDi 4/Eni Di 3
(wherein ni Is ﬁe nunber of rubber particles having

15 Further, the difference between dv75 and dv25 is
preferably from 0.4 to 1.7 pum, more preferably from 0.5
to 1.5 pym. If dv75-dv25 is less than 0.2 pm, the balance
of the impact resistance and the rigidity, and the
practical strength of the rubber-modified copolymer resin

20 composition tend to be poor, and if it exceeds 2.0 um,
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

25 rubber-modified copolymer resin (A) are preferably such

that in the cumulative rubber particle size distribution

curve by volume, those having particle diameters of less



44 a particle dianeter Di) Further, the dv75% di anmeter and the dv25%

di aneter were al so obtained by organi zing the particle dianeters obtained
by the above neasurenents by neans of the image 5 treating nmeasuring
apparatus. (2) The gel content and the swelling index were neasured by the
above-nenti oned net hods. (3) Wi ght average nol ecul ar wei ght (Mv) Measured
under the GPC neasuring conditions as 1o follows: Nane of apparatus:
SYSTEM 21 Shodex (nmanufactured by SHOM BENKO K. K. ) Colum: Three col unms
of PL gel M XED-B were connected in series 15 Tenperature: 40C Detection:
Di fferential thanr8eBi w8 pAdeRYSEreBnPS Tet BAhyerhdf urad Chesenheatingn: 2
mass% cal i bration curve: Prepared by neans of standard 2o pol ystyrene (PS)
( manuf act ur ed@byiPLeCORBRAYFL SaRd ﬁ%elﬁéﬁﬁhp-§VBF1a@§Ch‘ﬁ’Veéﬁloa‘r Swéicght was

represented by the PS-cal cul ated val ue. (4) Trapsparency By neans of an

i nj ection nDVéVﬂb%nad¥9¥ﬁeQW%}?%E?i%' %ﬁ%@%d@%ﬁ%%&eﬂaﬁ9lq%%h@b%mﬁﬁﬁﬁﬁne
Co., Ltd., a threestepped_plate havin hi cknesses aof 1 2 and 3 mm
wes ol ded aPEalESFi BHBR PefipBPaParlPgr TIBOCODr toag8 volfs and'those

5 having particle diameters of at least 0.8 um occupy from
20 to 60 vol%. Still further, if 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 rubber-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.

Further, 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 um and a particle
diameter of at least 0.8 um, in the frequency particle
size distribution curve by volume of the rubber particle

20 size distribution showing the rubber particle diameter on
the abscissa and the volume fraction on the ordinate. If
it has at least one peak value at each of a particle
diameter of less than 0.8 um and a particle diameter 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



By using the 2 mmportion of such a three-stepped plate, the total |ight
transmttance and the haze were neasured (unit: 9% by neans of HAZE neter
(NDH 1001DP nodel ), manufactured by N PPON DENSHOKU | NDUSTRIES CO., LTD. 5
(5) Inpact resistance By neans of an injection nolding nmachine (IS-80CNV)
manuf actured by Toshi ba Machine Co., Ltd., a test specinmen of 12.7 x 64 x
6.4 mmwas nol ded at a cylinder tenperat U£§E0f 200C. By using this test
speci nen, the 10 |lzod inpact strength was asured in accordance with ASTM
D256 (unit: J/m. (6) R gidity By neans of an injection nolding machine
(1S-80CNV) nBAgh&ast pragtbgatosShitieadiichi ne Co., Ltd., a test 15 speci men of

12.7 x 127 x 6.4 mm was nol ded at_ a cylinder tenperature of, 200C. By using

this test speci meit s f It ERFERAT WadhfedSiEF S ivadasistarfie & t h
ASTM D790 it: MPa). (7). Pragti t 20 B f i njecti
ol dif ng. machEREPETSCHSEVAY Aot a5 BREURE) - FRSh A RRERFRE EHBPeErd . a
t hr eest epped_pl ate avion% t hi cknesses (%f

2 d 3 mm_was nol ded at
a cylinder t Bvpératar & 1%@66 o flﬁlsi f tngnfhﬁngﬁggﬁgl&? F&is test

i ,.th 9 i .25 _hei it b i
w6 oht i ng RoMUT Rt 57 350 o ‘Sad havi a2 T araerd end4F 6% and &
vei ght di aﬁep%%f%ﬁ:a%‘iy@ess 48 nl NDYSTRI A ARELECABLLLIX.TRE the .
rubber - nodi fired copol yner resin of the present invention is excellent in

transpar ency yoiriRath vee3hdeanae and 11da@itdiot, ) 32and Haas Jalrldd8 Herendency  of
the 5 transparency on nolding conditions. Further, the rubber-nodified

copol ymer r egleft c¢QdRe%Il @it anfte aA18s e khu dhn BRI hgO iinide saxe@lleant i n
transparency, inpact resistance and rigidity and has little dependency of
t he transparency Hareyolfdimghko mohdidt iores, iratek idf fulrd heredwast hi gh
practical strength. Thus, it is useful for various applications including
10 invention, the compositional ratio of the constituting
monomer units is measured by a compositional analysis,
and the refractive index is obtained by calculation by
means of the following Formula 4.
Formula 4:
15 n =Xy X nay + Xg X ng + Xg X ne +
Namely, in a case where the composition of monomer
units comprises Am monomer: X, Bm monomer: Xz and Cm
monomer: Xc (provided that X + Xz + X = 1 by mass
ratio), na represents the refractive index of a polymer
20 made of the Am monomer, ng 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)



hone el ectric appliances and packagi ng material s. 547 CLAIMS 1. A
transparent rubber-nodified copolyner resin which is a rubber-nodified
copol ynmer resin conprising one type or a mxture of two or nore types
obt ai ned by 5 copol ynerizing a styrenic nmononer and a (neth)acrylic ester
nononer in the presence of a rubbery polyner and which is characterized in
that the volunme nean particle dianeter 324 rubber particles dispersed
inthe resin, is from0.4 to 2.0 Vim an n the cumul ative rubber 1o
particle size dlstrlbutlon curve by volune, the difference between the

di aneter (d787dathgnemiiedrat gaa\f§| GerefYISL 4Rd MRY BRaMBXer b¥25) at an
i ntegrated v | ue of 2 is f on10 2 to g 0 um éP ghe transparent

r ubber - nodi f BBWEOBSFgﬁértPeQ k218 gcEHPRRRGMPHLEL S TP ¢i &S he

| ati bb I di b b
barticl es hatt w%%i?{f l?fee%l?%ﬁ%’f%@ %'f ¥ onelefdr s BN SR BRFes 10
30 vol % and &u gé rt| %§ Qﬁ¥ 8 rglch%ng&g E rs of.ap | east 0.8 ~m
E to 20 § ﬁ e

occupy from vo t. nsparent r-nodi fied copol yner

resin according o Ghal @h%ﬂ@’— odWE% F g&&&?“fﬁﬁl ecf Qi diyd i cle

size distribution curve by vol une has a t one pea ue at each of a

particle di aget eheobrk8est23ntRaR 10N Hﬁ‘%@dp%sEQBHbCk% QH@U%H%&H@bég
least 0.8 Vim 4. The transparent rubber-nodified copolymer resin according

to any one okuychakBBah bAt3oxMakeh , haswaadtler ré8igeahentgehtfram5 to 25
mass% 5. The transparent r ubber - nodi f i ed copol ynmer resin according to any

one of d ai nBubrtieaét,Wai phabascazewel bi pglordey egehtomed totittah i@ The
t ranspar ent r ubber - modi fi ed copol ymer resin according to any one of C ains
1 to 5, whichgkas, aaweiigktradverdgeantlecel aetaedght, (Mue.of a80LB@0 to
200, 000. 7. A rubber-nodified copolyner resin conposition characterized by
conpri si hy f rese6@enyigesy muds¥nel mayober addsdr et anubbsrlomedi Sitege

copolyner resin (A) which is a rubber-nodified copolynmer resin conprising
one type or &UFIREUICECOPTOERNYCEAORor e tPEROBLEBF neddbyY cBpehyneri zing a

styreni c nonongr, and a (neth)acr I|c noner. i n_the presence of a
rubbery poly lt&N&Swhﬁéth§ ?§ EH&PE@F Vlggﬁltﬁdtha@OWﬁEQVOIEﬂﬁrﬁean

particle dianeter ((dv) of rubb ar |cIe di s sed |n e resin, is from
00 16, 5. 0 VI adi) F AT Euneral Es PBe . BREPPG 8 o PoataPe Ut | on

curve by vol wiB, he difilke 16368 e LYORE NG i ATELEE oio@i‘é,}ne@t, ag integrat ed

val ue of 75% an _
15 method of melt-kneading them by an extruder during the

production of the resin compogition.

The rubber-modified copolymer resin composition of
the present invention may be processed into various
molded products by a known method such as injection

20 molding, extrusion molding, compression molding or vacuum
forming.
EXAMPLES

Now, the present invention will be described with

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

(1) Examples for transparent rubber-modified



20 dianeter (d25) at an integrated value of 25% is from0.2 to 2.0 Vim
and fromO0.1 to 40 mass% of an enul sion graft copolyner (B). 8. The
transparent rubber-nodified copolyner resin conposition according to C aim
7, wherein in the 25 cunul ative particle size distribution curve by vol une
of rubber particles dispersed in the transparent rubbernodified copol yner
resin (A, rubber particles having 1 49 particle dianmeters of |ess than
0.8 um occupy from95 to 30 volt, and r ubber particles having particle
dianeters of at l[east 0.8 umoccupy from5 to 70 vol % 9. The transparent

r ubber - modi f FEBOLEPETY FEF1REsi n 5 conposition according to Claim7 or 8,
wherein the cunul ative icle size distribution curve by volunme of rubber
particles di§5§ﬁ§§§hﬁnE&%%&#ﬁh sparent rubbernodi fied copolyner resin (A,
has at | east one peak val ue at .each _of .a rticle diameter of |ess than 0.8
umand a 1o partiAcFIglrdgltarcr:eotmé) o ealélt H}lé{ésridogs.yé)eurﬁeaﬁ rI'rFeaVFlu ét - nodi fi ed
copol ynmer resgj 0Si i ceor di ; f _Cl_ai. tq 9, wherein
t he differen%ggﬁﬁqt e%Feﬁgggﬁiﬁg %ﬁ'eng?E%%%gﬁgg?hfhF%lg?e%gcghs bet ween
the transpar gt ghubberTedichied:6apel ¥iRle 184S Helirdnd thiprmuhsi on
graft copol yner O?%)fa Fn\gi}%eseslyteﬂ‘aln 0%]03%)re . Lo DTy

A LAYELL A9 ArALET AR leclid bl VAN 2AldtiAHerAYY. Al uilnY Aflg A1%WAIY. Asl . A
Y. A&Y. A9Y. ALY. ALI . A" . A&Y. AL% A; Ny. A. Al . A" E. A9E. A9N. AL". A. YAA. (A

. ALY. A9l . Ay 96ARA rARY ARSI ASREDAZ 1A Afjadout 40D and a

I'"zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] cRa] ca] cajpetahrdalgaleftdlopkd] eddlc a preheater, were connected in

al " #HCEXHHHH#S @S PSYRBEP&EE ' (G| (>**, - - 1#3&3%488: | w mhc”Y] ] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] calerdlesa) cad] sapralod] watealisd] salvalion] wapcrkerprapchlcal cMa] cal
cajcalcal:;

. >1>? @0 02 CJ DERRAIHIIIKPaRIN OyPasFIWRBEENYARageosni @ -5 Red]tcdlca] ca] ca] ¢
aJ ca] ca] ca]ca] ca] ca]ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c%]ca]ca]ca]ca]ca]c
a] ca] cal vAy~ Mysac f it - qfxylsopropyl moriocarbonate (the

afeu e R s e o e
E~| ~~~8581RUi id. Z

ca} cal ca] ca] ::Og'iiigﬂlaca C gng%sgsg}o%tg‘gog"g%c%lmgegﬁlc%}]t% (éliﬁfb] 4?3&3%%]&i§)f?]cg?]cg?]c
a] ca] ca] ca] Cgr]a%a:] o calicalLahcalcal calgalcal aahcal eglaalsalkales] cal cal cal ¢

a] ca] ca] ca] ca] ca! 40 Oh

R2: qHv} xs$Bi d pAldd i 03] & cala]dddc dcalcialt ealGalier] alealtealsal cal cal ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! vY¥3=EkoNQezupkf a\ W ca] ca] ca] ca] ca]

ca] ca] ca] ca] ealieaitc ajfc rajaarlaan] caldrc ajean] feafuaadd adyve alsealic Aacadica) ca] ca] caj
calca]ca]ca! LTrv~, ! $<02F[ k} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]ajreajcod]wn]acale auddloa] calloajoa] @a]sajsalr/du@ddane y: g=s&zup
kfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] cal] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] cxajda]ca| sl daigt =gi‘%zfl.aﬁ€%a\ Wicslasa]valda)e d) e ca] ca
]ca]ca]ca]cAa]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c%;%a]cAa]ca]ca]ca]caU]c

a] caFzj f H* 1098 YHEne ek YHLom (e X ) LWHEHE fure wE 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 methyl methacrylate
(hereinafter MMA), and 5 parts by mass of n-butyl
acrylate (hereinafter n-BA). 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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10gg 10gg @@éétréacéoL égfgsted 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 removed 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 a resin in the form of pellets. By controlling
the rubber particle diameters by changing the stirring
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 solution 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 stirring 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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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 .
) L . diameter (um) of
identification .
rubber particles
A 0.2
B 0.5
Reference Example
C 0.7
1
D 1.1
E 2.8
Reference Example F 0.5
2 G 1.1
Reference Example
3 H 0.5

EXAMPLES 1 to 6 and COMPARATIVE EXAMPLES 1 to 4
The blend as shown in Table 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 copolymer regin in
the form of pellets. Further, the results of evaluation
of the physical propertieg are shown in Tables 2, 3 and

4.
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(MPa)

Blend type B/D B/D B/D
Blend ratio
60/40 40/60 80/20
(parts by mass)
dv (um) 0.8 1.0 0.7
dv75 (um) 1.1 1.2 1.0
dv25 (um) 0.4 0.5 0.4
dv75-dv25 (um) 0.7 0.7 0.6
L th 0.8
ess than H 70 45 82
(vol%)
At 1 t 0.8 um
eas H 30 55 18
(vol%)
Peak at less than
One peak One peak One peak
0.8 pm
Peak at at least 0.8 \
One peak One peak Nil
um
Gel content (mass%) 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 ?ans
mittance
product
(%)
Haze (%) 2.8 3.9 2.6
Total
ight
230°C tiins 91 91 91
molded )
mittance
product o
(%)
Haze (%) 1.9 2.5 1.9
Izod i t st th
zod impac reng 111 120 99
(J/m)
Fl 1 dul
exural moculius 2560 2520 2570
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1109 ()-L $1 109& ()-S!' N $! 109& () - S! 99nt 109& () - ! X99nt 109& () - HHHHHH} 1 1 Js
T2 IHILLn 1098 () - Ts! 10% & ()-z! Xs! 109& ()-z s! 109V ()-z109%& ()- 10 10
10JIKKLLM A<sT2

LUIEL 3.1 109%& () - 9L$nT 109& () - S! XL$nt 1096°F& () - SLnt 109Z& () - @ NLmt 109%& () - @
LLnt 109&' () - TMVLNVNNNONRN- O OxV7 1! " 109%& () - z!

"10%& ()-z109@Pt$-401010!1 X 3. 110%& ()-9" 3. ! 10%& () - 9i O@{ PNQQ RR} [ 9x V7

F1Tk™ $! 10% ()-!X‘$!10%&f()-‘!10@@@&hmg&b‘ul)Qﬁk&ﬁpggiS!ZHE%EM@IéHQVLL‘!lo%&
"()-TRi SSS 1T oL 11T 109 & - Z 1090 - 1022 10
18)22!~X‘$! 19@2&&9@&4@%&_9“ ! il sFA 8o i IUL@?Q’W‘}{(}' SE/D/E
1 &L" 109 & ()Bled"18% 6,
F& ()-!kS&L| 199EES by &hiav& () -|! x&PP16%" 21 & (521 ADu& [() 62K v@vavBY{ Y
K=/ 10J J IO T 0.8 0.7 1.0
dv75 (jum) 1.1 1.0 1.6
dv25 (um) 0.4 0.4 0.4
dv75-dv25 (um) 0.7 0.6 1.2
L th 0.8
ess than Hm 70 82 65
(vol%)
At 1 t 0.8
¢ weas Hr 30 18 35
(vol%)
Peak at less than
One peak One peak One peak
0.8 um
Peak at at least 0.8 )
One peak Nil Two peaks
um
Gel content (mass$%) 14 14 17
Swelling index 12 16 12
Weight average
molecular weight 140,000 170,000 140,000
(Mw)
Total
200°¢ tlght 91 90 90
molded Fans
mittance
product
(%)
Haze (%) 3.9 4.5 4.5
Total
230%C iiziz— 91 91 91
molded )
mittance
product
(%)
Haze (%) 1.9 2.8 2.8
Izod impact strength 92 113 128
(J/m)
Fl 1 dul
Sxural moduius 2560 2570 2550
(MPa)
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Blend ratio 100 100 60/40 95/5
(parts by mass)
dv (um) 0.7 2.8 0.9 0.3
dv75 (pm) 0.7 2.9 2.6 0.4
dv25 (um) 0.6 2.7 0.2 0.2
dv75-dv25 (um) 0.1 0.2 2.4 0.1
Less than 0.8
o (vol®) 70 1 60 96
At least 0.8 um
9
(vol%) 30 9 40 4
Peak at less .
than 0.8 um One peak Nil One peak | One peak
Peak at at ,
least 0.8 ym 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?ifs' 91 89 89 91
molded ?;nce
duct
produc (%)
Haze
2.6 15.5 9.1 2.6
(%)
Total
light
230°C trans- 91 90 90 91
mit-
molded
roduct tance
p (%)
Haze
1.9 9.8 4.3 1.9
(%)
Izod impact
97 104
strength {(J/m) >8 0 52
Flexural
0 2
modulus (MPa) 255 2550 550 2560
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resistance, rigidity and dependency of the transparency
on molding conditions.
10 (2) Examples for the rubber-modified copolymer resin
composition
REFERENCE EXAMPLE 4
A first completely mixing type reactor having a
capacity of about 5L and equipped with a stirrer, a
15 second completely mixing type reactor having a capacity
of about 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
20 mixing 15 parts by mass of ethylbenzene, 0.05 paft by
mass of t-butylperoxyisopropyl monocarbonate, 0.15 part
by mass of t-dodecylmercaptan, and 0.1 part by mass of
octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate
to a monomer solution comprising 10 parts by mass of
25 Agaprene 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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10 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 manner as
in Reference Example 4 except that the starting material
15 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
gsample H was obtained. Table 5 shows the results of

evaluation of the physical properties.

20
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Table 5
Average particle
Sample
diameter (um) of
identification
rubber particles
A’ 0.2
B’ 0.5
Reference Example
c’ 0.7
4
D’ 1.1
E’ 2.8
Reference Example F’ 0.5
5 G’ 1.1
Reference Example
. H’ 0.5

REFERENCE EXAMPLE 7
The blend as identified in Table 6 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 from the
10 composition of monomer unite 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.

1.548.

In each case,

the refractive index was



S @MW/ K &

DWW/ K & &10%#& () - {

8&10%#& ()-{ &10%& ()- /K &\ @MI/ K & &10%& ()-{

&109%t&' () -{ &10%#& () - |

{
{

810%& ()-{ &10%& ()-/K & &L0%& () - xX8WW/ K{ &10%t& () -{
810%& ()-/ K & &10%& ()-{ &10%t& ()- sSTWW/ K{ &10%& ()-{

K & &10%#& ()-{ &10%t& ()-{ &10%t& () -

&10%t8& () -
&10%#& () -

-1
-{
{
{
/

)
)
)
)_
)_

N N N N N

&1094#&:
&1094HE:
&L10Y4HE:
&1094#&:
&1094#&:

36

000'09T 000°0¢€T 000‘0€T 000°‘0¢€T 000‘0€T M
971 ¢t ¢t ¢t T Xoput DBUTTTSMS
(gss®PU)

LT LT 81 6T 8T Jus3UoD 199
url g-(Q 3Ise=]

TIN Mead suQ 1IN yead suo yead suQ Je 1e esd
url g Q ueyl

yesad suQ Mead suQ Jyead SuQ yead suQ yead suQ ssoT e yeed
(gT0n) uml

LT et LT a5 ce 8°0 3AseaT 3VY
(gT0A) wrl

£8 89 £8 37 89 g°0 weya ssoT
L0 L0 L0 L0 L0 (url) GZAP-GLAP
£°0 70 €0 G°0 70 (url) gzap
0°T T°T 0°T z°1 T°1 (uml) gLApP
L0 870 L0 0°T 8°0 (wrl) Ap
(sseu

02/08 0%/09 0Z/08 09/07% 0¥%/09 Agq s3ixed)
oT3el pusTd

.a/.H Y ,a/ .9 .a/.4 .a/.g odA] pusTd
G-¢ ¥-< £e-c ¢-¢ -2 Isqunu 1S3,
9 ST9®eL




8&10%& ()-/ K & &L0%& ()- & &L0%& ()-{ &10%& ()-{ &L0%& ()- _/ W/ K &
8&10%& ()-{ &10%& ()-{ &10%& ()-{ &10%& ()-{ &L0%& ()- !"#t X/ K &
&109%6& ()-{ &10%& ()-% &10%t& ()-{ &L0%t& ()-{ &L0%t&' ()-{

&10%t& () - #$ /8AENpPOV\W/{ 810%& ()-{ &10%& ()-{ &10%& ()-{ &10%& ()-{
8&10%t& ()-/ K &NRSbcdew 2w/ { &1{ &10%t& ()-{ &10%t& ()-{ &10%t& ()-{
8&10%#& () -/ K &

37

o Y
ol 7 e} 8 8 8
ur] g MmN | g Q, oy n lal©
A Lo olalalal @ | |- S
N o)) ) ) g

o jo
@) @) i

2 4
- o o o 3
(] Q &
MNE T AN e o o] & © v
o - o ojnlo|lxn| ¥ ~ " o =5
@) @) I
’M o
o) o 0| o r~| ~ 8 8
s o of . — g o o] $ﬁ~
N — NN o 2z ) o
™M
8 —
% o
3 S
s S ol e Rl ) ~ a | o ~ | <
~|© r o|lo|lo|o| © ™ 0 Z 7o
™M
§ —

~ (=} v n
g g g | S
Ol o SO g n Q & o e
C\]e Q | —| o] P ™ " o — o
N o o 2

mj| © S| g
— %
e :
. (o) ) :E1 o)
5] o] d k=] . Ulg_ 4+ o
Ol Of-A o Q D a )

g:u:>, ~ ~nl g —~ | g oo O

© .Q iim«do\ouo\o o 3 Y] o
r~ AE) I — Sl Al Al P olge ~| &
o 0] SVV"OUO(UO(UOM O o0 -H
o T|IT L ~ I >0 B Ol nld
Hl L alg v nf—lnnuv|ln —~d ~—|XMX dlMd n n|—
28[58 £ 81.055058 a2 6|5 55 8|3 8Ys
EBmmVEfUrdrd'qu«:E{mumevmz




8&10%t& () - ef ght wvzxX8WW/ { &10%t& ()-{ &10%t& ()-{ &10%& ()-/K &

)-e
810%t&' ()-{ &10%t& ()-z}oSTWWI/{ &10%t& ()-{ &10%& ()-/K & &L0%t& ()-{
8&10%&' ()-{ &10%& ()- @MW/ { & &10%t& ()-/K & &10%& ()-{ &10%t& ()-{
810%&' ()-{ &10%#& ()- /wWW/ K & &10%t& ()-{ &L0%t& ()-{ &L0%& ()-{
810%#&' ()-{ &10%t& ()-dDWW/ K & &10%t& ()-{ &10%t& ()-{ &10%t& ()-{
8&10%t&' () -{

38

REFERENCE EXAMPLE 8

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 g 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, whereupon a 0.2%

15 hydrochloric acid aqueous solution and a 2% sodium
hydroxide aqueous solution were added from separate
nozzles so 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 particle diameter of 0.42 um. This rubbery elastomer
latex was weighed to be 30 kg as calculated as the solid
content and transferred to an autoclave having a capacity
of 200L, whereupon 80 kg of pure water.was added, and the
temperature was raised to 50°C in a nitrogen stream with

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

ethylenediamine tetraacetate and 100 g of Rongalite
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dissolved. A mixture comprising 16 kg of styrene, 14 kg
of methyl methacrylate and 60 g of t-dodecylmercaptan,
and a solution having 120 g of diisopropylbenzene
hydroperoxide dispersed in 8 kg of pure water containing
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 30 g of
diisopropylbenzene hydroperoxide was further added.
Then, the mixture was left 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 a solid content
of 15 mass%. Then, the temperature was raised to 60°C,
and while vigorously stirring, dilute sulfuric acid was

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

The compositional ratio of the monomer 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 screw extruder and cut by a pelletizer to

obtain a rubber-modified copolymer resin composition in
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the form of pellets. The results of evaluation of the

physical properties are shown in Tables 8 and 9.
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As shown in Table 8, each of Examples relating to
the rubber-modified copolymer resin composition of the
present invention, is excellent in transparency, impact
resistance and rigidity and has little dependency of the
5 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, lmpact 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 particles
From a photograph by a transmisgsion electron
microscope by an ultrathin specimen method of the resin
dyed with osmic acid, particle diameters (=(long diameter
+ 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 = fni-Di*/®ni.Di?

(wherein nil is the number of rubber particles having
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a particle diameter Di)

Further, the dv75% diameter and the dv25% diameter
were also obtained 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-50EPN)

25 manufactured by Toshiba Machine Co., Ltd., a three-

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

was molded at a cylinder temperature of 200°C or 230°C.
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10 Izod impact strength was measured in accordance with ASTM
D256 (unit: J/m).
(6) Rigidity
By means of an injection molding machine (IS-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 200°C. 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 cylinder temperature of 230°C. By using
the 1 mm portion of this test specimen, the 50% breaking
25 height was measured (unit: cm) by using a weight having a

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

weight diameter of 14 mm.
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RomanAr i &l Cobrasspheatil RobbeEnto@WridBocowedtyter resin (A) which is
a rubber-modified copolymer resin comprising one type or
a mixture of two or more types obtained by copolymerizing
a styrenic monomer and a (meth)acrylic ester monomer in
the presence of a rubbery polymer, and which is
15 characterized in that the volume mean particle diameter
(dv) of rubber particles dispersed in the resin, is from
0.4 to 2.0 pm, and in the cumulative rubber particle size
distribution curve by volume, the difference between the
diameter (d75) at an integrated value of 75% and the
20 diameter (d25) at an integrated value of 25%, is from 0.2
to 2.0 um, and from 0.1 to 40 mass% of an emulsion graft
copolymer (B).
8. The transparent rubber-modified copolymer resin
composition according to Claim 7, wherein in the
25 cumulative particle size distribution curve by volume of

rubber particles dispersed in the transparent rubber-

modified copolymer resin (A), rubber particles having
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particle diameters of less than 0.8 pm occupy from 95 to
30 vol%, and rubber particles having particle diameters
of at least 0.8 pm occupy from 5 to 70 vol%.
9. The transparent rubber-modified copolymer resin
composition according to Claim 7 or 8, wherein the
cumulative particle size distribution curve by volume of
rubber particles dispersed in the transparent rubber-
modified copolymer resin (A), has at least one peak value
at each of a particle diameter of less than 0.8 um and a
particle diameter of at least 0.8 um.
10. The rubber-modified copolymer resin composition
according to any one of Claims 7 to 9, wherein the
difference in the refractive index at a temperature of
25°C as between the transparent rubber-modified copolymer
resin (A) and the emulsion graft copolymer (B), is less

than 0.03.



