;e3e\i Yddef (fVi 6i Ti ?EmM ~yl Jy' DESCRI PTI ON | MPACT MODI FI ER FOR  -1ov10v-
" THERMOPLASTI C RESIN 5 TECHNI CAL FI ELD The present invention relates to an

i mpact nodifier for a vinyl chloride resin. BACKGROUND ART 1mmm
. Conventionally, there have been vari ous suggestions for inpr mwwmmmmmw
resi stance of a thernoplastic resin. For_exanple, in case of vinyl.&hloride
resins it was known that a copol yner of Ui énebased rubber or acryl at e- based
rubber is mxed thereto (Japanese Exam ned Patent Publicati 35/
1964). Further, there are 15 sugge%'g&mgﬁrI@Nrret hod of |ncﬂmwmmﬂmﬂm
particle size of a rubber conponent % apanese Exam ned Patent Pypligation
No. 4222541 / 1967) and a nethod of |owering Tg of a rubber conponent
(Japanese Unexam ned Patent Publication. Nos. 2-1763/ 1990 and 8100095/
1996) to inprove i MAMBACTVBBINER FYRMSIERMOPRASATRORERROdS, there are
problens that it is difficult to significantly 1 nprove inpact resistance,
and cost for raw material drastically increases. For inproving inpact
resi stance of thernoplastic resins such as a vinyl chloride resin, stress

concentrg@ation of a nolded articl &l and expansion of voids in
a rubbersapl ay an inportant rol ee%é%{%giﬁﬁﬁﬂ)g stress concentration, it
is essential to intr n ving el asti¢.modul us.
significantly | ower ?ﬂgﬁﬁ}eﬁg{:’%‘?&%ﬂ@ﬁ@%?%&i & ‘ngg?ﬁf_an}&) 1615{ fcg,r a vinyl
optim zati Ogn%fricfe §é§§_and a shape of the - 2 rubber conponent has been
i nvestigated by I ntroducing various rubbers. Formation and expansi on of

voids in the rubber are expected to contribute intensely to growth of
shearing yield particularly having |arge energy absorption in an inpact

test, to lead to inprovenent in igp@ bl@OU‘?‘ﬁb. stipce of a thernoplastic
resin which contains a rubber. Theretore, the nethod to pronote formation

and expgnsi on of voi @éniVEn@iC{détI@?r P UG ed ! %’6uéugggge§tﬁ6§§s¥or0f. a
nol ded article is extrenely inportant, and fornmati on and expansi on of voids
i n the rubbespfeABReN i ﬁ;;o LG iif tl Yol by 1o
cross- i nki ngpst atg g?lb?ﬁfeﬁ?ﬁg@&%fgo%&r enﬁlgg%b ee%?ﬂbo:ﬁrr‘ggnrgégr?tﬁpgee’qn .
previously ¢@ste oNihPWehlH8HE feBiR9IB g | i Sof Miene-
pr opagat ed unde? stlrgsg. Then, rélg??ﬁ%n%%f@/?ﬁg%%%@&fm??a?ﬂeab ea

rubber conpiagst fublser Arencrilitt WU BRI Yerd 14 NSREP! Bfdreto  ©Sigh EYded
15 article mxed with an inpact nodifier containing a rubber conponent, and

i npact st r ebgamintdiPetem PeBlisatibal Rohas- peessinvesyi geiethdy ¢Hegediey an
amount - of a cross-1inking agent controlling cross-linking condition of the

rubber 1SonpaunggYstiodss aff @suhéthdd GRInbRRBiHgUA phirEElakikdPeCln MREHdrer
conprising 30 to 90 % by wei ght of a holl ow rubber of 20 which Tg is at

most 0 C amcbrapoawniint (MdpanesossEkanithed apamnént s Publichti¥nby N&i ghg. and
which is not hollow after nolding and has a void ratio of 3 to 90 % by

volurme in R234&x196@) dAdta #fethody ofielogfirig Tg nehaneubber TES@FRIfent
conprising 60 to 100 % by wei ght of at |east one vinyl nononer selected
fromthe gr{depacessi Vnexgnoineal Paeh) Fubliedtion Nos. 2-1763/1990 and 8-
100095/1996) to improve impact resistance. However, in these
20 methods, there are problems that it is difficult to significantly improve
impact resistance, and cost for raw material drastically increases.

For improving impact resistance of thermoplastic resins such
as a vinyl chloride resin, stress concentration of a molded article, and
formation and expansion of voids in a rubber play an important role.

25 For obtaining stress concentration, it is essential to introduce a rubber

component having elastic modulus significantly lower than that of a

thermoplastic resin. Actually, optimization of a size and a shape of the



25 conpound, an aromatic vinyl conpound and a vinyl cyanide conpound, and O
“to 40 % by weight of a nonomer copol ynerizable therewith, has an extrenely
| arge effect on inproving inpact resistance of a thernoplastic - 3

.. resin. Nanmely, though it is basic to provide stress concentration by

i ntroduci ng a rubber conponent (Tg is at_nost 0 C) having el astic nodul us
significantly |l ower than that of a ther rr%pl'asti c resin such as a vinyl
chl oride resin which becones a continuous phase of a nolded 5 article, it

ot LE'SZ? oy G- RpEaR e Bl ?fi‘?%srtiﬁ%%??ﬁﬁ%ﬂﬁ%%éﬁi&%ﬁ%ﬁ?@%b&?#”der
hat a rubber HarerE S oehgn . B SpRF O W iftler) JFGPeiBedelRET T

Lo rubber parli oG 988 00ty AASIAWIAGH sASaANB!iEREpEARESNIT PO PRIrYe When

any cross |Tnking agents y werg

recogni zed T i ﬂﬂga i T Lt ﬁﬂ%{ a
hol | ow rpbbéeé&%v%%gﬁ%%{vqgo%?elnt_ chcpgé‘slé,r (t)(gé%{(?\r{l: ilngi ageﬁ%@ﬁgg& \}0| sct
filled Wt NsaleinddofalifkPhopiill RebhPwhion doRaiM aGRAMAAL I ON, 1 her ml
15 treatnment, drying, blending and nolding after graft polynerization,

water in the rubber @ﬁéféf%@, {1t ﬁrgi@g&a% Jﬁ%ﬁé@{)etf%&n%y&@an@%ﬂﬁabﬁ%f

voids in the rubber collapse and appear t econe non- hol On the

ot her hand, v&ihshglz%?gt%e}%mp(%ﬂént é(?irﬂ?ahf‘ (hA8ef SBRAK) BRAhEl R RaRERS! | Y

formed and expan i npact” (under stress) in an 2o 1npact nodifier
cont ai ni ng ?,ygﬁiﬂe?ﬂ‘él ufRebriaw Nthd Gofsdtibd Re1d WapRnsioh dof bR 19 the

signi ficant I nprove ininpact strength. A larger anount of the cross

l'i nking agepibysLtdApdntHbaFe | orlRderedithalplee sighifiRamtiyhanilivlepeedpaiticl e
in a hollow state. BuF j udgi ng from easi ness of total expansion of voids,

the | argest cid8a-Rvkig &fthecof itheobiBbeed RMsolisihénad ribHerPesin poRéiti B
cont ai ning a rubber ichis hollowin a latex and is not hollow at drying

and after npteliibsBy meider HAlldg, aﬁheaeﬂimt]]:)@ésiaiwﬂyoihaki okldyy agendadily a
rubber to a small amount thereof. - Dl SCLOSURE OF | NVENTI ON Nanely,

t he present f@@gﬁﬁeqnuﬁgba@eﬁestso an i npact nodifier for a vinyl chloride
resin, whi cﬁ i's prepared by polynerizing 10 to 70 % by wei ght of a nononer

containing 60 to 100Theby welagidn ohnedng easid ofimllowly|stameowér as ehdubed
fromthe group consisting of a (neth)acrylate conpound, an aromatic vinyl
conmpound, acempdnentain de lacespoodloandtateydf ahtlmrmieplashid fesio 400kbely
wei ght of the other nononer copolynerizable therewith, in the presence of
30 to 93 % hytivke glikedfwithhah lievpactbherdifier coateimhgvdirabbgr assmpparsit i on
10 tenperature Tg is at nost 0 C, a void ratiois 3 to 90 % by volume in a
| at ex st at eanddimipach strahgtimsofatire aneldédlanirlageas beerarinsestgatest by 1 to
5 parts by weight based on 100 parts by weight of the total rubber
conmponent nohanging an amount of a cross-linking agent controlling cross-linking
condition of the rubber éomponent. As a result, it has been found that
an impact modifier comprising 30 to 90 % by weight of a hollow rubber of
20 which Tg is at most O °C and an amount of a cross linking agent is O to
5 % by weight, and which is not hollow after molding and has a void ratio
of 3 to 90 % by volume in a latex, and 10 to 70 % by weight of a monomer
or monomers comprising 60 to 100 % by weight of at least one vinyl
monomer selected from the group consisting of a (meth)acrylate
25 compound, an aromatic vinyl compound and a vinyl cyanide compound,
and 0 to 40 % by weight of a monomer copolymerizable therewith, has an

extremely large effect on improving impact resistance of a thermoplastic



~In the inpact nodifier, the anount of the cross linking agent 15 is

“ preferably 0.1 to 1.5 parts by weight. In the inpact nodifier, the anmount
of the cross'linkiing agent is nore preferably 0.2 to 0.7 part by weight. In
_the inpact nodifier, an average particle dianeter of the hollow rubber in a
| atex state is preferably 50 to 300nm 20 Further, the present invention
relates to a vinyl chloride resin conposdti-on conprising a vinyl chloride
resin containing at |east 50 by weight of vinyl chloride, and the

25 Thor o ar®~ar | NOEHHER ARSIt i RARFrD REPTISH PUSHS YRR GRUODERY
Cappl i cat | GTBIAUSHHE & FRDPET cogmPoRaRbATE SRt IIEte? QI hayingiclastic
may. be. pr epRPeniby SRy e el Bf SRR el sueh S W
i pophi i c. PRP RuBEs Trer BOER hetrieaae rtiihobs, BRaKEI ¢ amaigrds
navi g, vl bk SOES difp SURkD Fn o SRREIEE R Bty Bkl 3983 ater ng
2,15, L0 BAbUEPHEaL o6l ROl LH ATk choLu By AR
i spor sea 1 PhAEASRL e BRAER e o <1 on. and the monorer 5 0
ol YTer1 260,01 SRR oAV AR ot DY ISR T, O
condition ig ﬁf%é}aﬁéﬁ%l‘é collapses at molding and is finely dispersed and the
10 rubber particle does not easily act as a stress concentration point when
any cross linking agents become 0 % by weight. Further, it has been
recognized from TEM observation and specific gravity measurement that
a hollow rubber having a low content of a cross linking agent has voids
filled with water in a latex, but in the processes of coagulation, thermal
15 treatment, drying, blending and molding after graft polymerization,
water in the rubber particle is removed, and after drying and molding,
voids in the rubber collapse and disappear to become non-hollow.
On the other hand, it has been found that voids in the rubber
particle are easily formed and expanded at impact (under stress) in an
20 impact modifier containing a hollow rubber having voids in the rubber in
a latex to significantly improve in impact strength. A larger amount of
the cross linking agent used in a rubber is more suitable to keep the
rubber particle in a hollow state. But judging from easiness of total
expansion of voids, the largest improving effect is obtained by using an
25 impact modifier containing a rubber which is hollow in a latex and is not

hollow at drying and after molding by controlling an amount of a cross

linking agent in a rubber to a small amount thereof.



There is no particular limtation for the hollow rubber conponent used in

* the present invention, as long as it is a rubber elastoner of which glass
transition tenperature is at nost 0 C. But the |Iower the glass transition
_tenperature is, the better. The glass 20 transition tenperature is required
to be at nost 0 C, and preferably -20 to -130C. When the glass transition
tenperature is nmore than 0 C, an inprovifig-effect for inpact resistance
remar kabl y decreases. Exanples of the rubber satisfying these conditions

G B L L
a?ryl onitril ebgt adi eﬂ%ﬁaﬁbgﬁéﬁgs‘fﬁgm‘f%m%‘fﬁ E§§ of ttle acrylrl c r;Jbber
2 ot hyl hexyFaBRpEGE RBHGH eé%m Fooof Ppbfdentrsine YR EEREE0M no
the ofef ﬁbﬁ)ﬁ 6@%35%0 SRUE T Pk e R R i ee T CartRipe GRS 100U
Plbbor o yier FSE Bt ABTIERSE ohE Crinylcridsiiner 5&’?@# 5P B s
col | aps ﬁ'geﬁ‘fﬁﬁ%r“&%fjaﬂg‘}etmgg‘?ﬁ@%eag?&g}ff{‘pﬁfﬁf o S ealedfiypa.
ol ded art1 3ETECuAde CetihoBEaaN RS LRBAST MG DG AT B whl o™
EE&E;L !;1:(:: rgk: %8‘?6 9, Pl e%éoﬂgﬁf’ MRt ﬁ%?gé‘x’fﬁylﬁq?éfﬁ Fesehjcdiagso to

yl 8beos ¢ nggﬁtog%y&‘ﬂ olfl YhattoRNgr Wifick! g?asfs EeAaSrFsamum o

used solely or 1n ination use of two or nore t

the crogs- 'téiﬁPeeaﬁﬂ%nf i a2 5005PA LBidYakBiighy to @cﬁ%ebg ofyfhe i & 1.5
parts by wel m)repeera ?yOZto 0.7 part by weight ase on 100

parts by Wele&l%k sthtd Qﬁdr\HHREH c6ATAARE Erdy PHRINg X\P@Ht i aneamieintidres aof is
nore than 5 parts by weight, volds can not be easi expanded and then an

20 1 1provi ng, &f %ﬁ?ﬁs B?rwh@ﬁ%aéﬁf ot 200pattst BY V@&Tgﬂt'tﬁdtﬁ@lt@@ﬂ ﬁiﬁbé}‘ e

beconmes snall. the”other hand, when the anmount is less than 0.1 part by
vei ght, t hecs e alororiér.col I apse into pieces to decrease the inproving
effect for inpact resistance of the resulted nolded article. \Wen a nonomer

i's polynerized in thenRphesalsectOnodifiey, thY ol RiIrtheasrose 1fhkinipea gariomer
may be polynerized as it is with the hol T ow r ubber particle to obtaln a

graft po ynR préferablya0 deto grsfﬁarpglbyn{eelgmy be obt ai ned by enhancenent
net hods such as aci d enhancenent and salt enhancenent of a rubber

particle. Voids of almuhbammmodﬁ@e:hahlecwmbmrﬁ dfahexcroisatlnlking dgent
confirmed by TEM observation after enbedding a rubber latex in an epoxy

resin and hgs hidee, pesferbliyt0.@ toh0riuphenbyrweightaoxi de and the like. 5
Further, the void ratio can be cal cul ated by exactly neasuring the
In the impact modifier, an average particle diameter of the
hollow rubber in a latex state is preferably 50 to 300nm.
20 Further, the present invention relates to a vinyl chloride resin

composition comprising a vinyl chloride resin containing at least 50 %

by weight of vinyl chloride, and the above-mentioned impact modifier.

BEST MODE FOR CARRYING OUT THE INVENTION
25 There are various methods for preparing hollow rubber
particle. For example, the following methods are well known (“Gosei

Latex no Oyo (application of synthetic latex)”, Takaaki Sugimura et al., p



particle size of a rubber latex by Mcrotrac UPA (U trafine Particle

* Ahal yzer) and the like, and then neasuring |ight scattering strength of the
same rubber | atex.. The void ratio of hollow rubber particle in a latex is 3
to 90 % by vol une, preferably 10 to 60 % by volune fromthe 1o vi ewpoi nt of
i nprovenent in inpact resistance of the final nolded article. Wen the void
ratio is nore than 90 % by vol une, the r Bbber particle may col | apse at -

nol di ng, and inpact strength can not be stably inproved. Wen the void

?3§L2r e L?%?fﬂ?&lf ﬁ/%%bf;!%éﬁ'a?ﬁ@’ea%f’ A feteR? te AR %Eﬁv?‘ﬁ%@i&%g e e
ar e o1 . ) A

i i ze | HBCPROP Y RGPt B A A R EEET T he o7 ar ¢ copol ymer of

< sl ont 1/ SRS BE sReRiE DRI b LioptlarPll shile PR 40,1

of this ra i.Rr.OM| f e i . ' tends to

decr eases. n‘%ﬁeepéﬁsrse!rgg P&g&ﬁ%ﬁegf@-i lﬁﬁ{)%{lﬁgﬁq&o?lﬁhébﬁg? od for preparing
hol | ow rzubbgy, r r e T, i | si on
pol ymer iszat@é)r% &‘%ghéﬁg”%r a ?ngggﬁkgeqrrleﬁggﬂflaf EEI Ap‘»ri%gé‘ﬁ‘f@.faﬁgg?téfgzé ?gregg%:l ai ned
by polynerizj 70, ¢ i 9 ity 0f a
nononer in %%gq%r séelﬁgélp%é q% lefl%ét%ta&? E{/gﬁmgc%ﬁ ?’ex%ﬁg#éé’c}g}glof%%elrgd}gg to 9

_ by wei ght . pfranBabiow rubber conponent. When the anount of the hol | ow.
rubber conponent 1s [ess than 30 % by weight, the inproving effect for

i npact resi ' I3 si ol 5 ' ticle
mp al c¥1§o§n@}b sﬁég‘eeg tho ﬁeﬁ@lyh@@ﬂzé’@or{o@ﬁ’ pWﬁ@}s_l@aﬂ?&agtn ;

of the inpa nodi firer colla at noldinhg"the m xed 5 Conposition,

the inprovi ggrthe olhiBllity 'PAGmeRs stance of the nolded article becones
snmal | . The nmonomer polynefized in the presence of a hollow rubber particle
IS a MoRPNe(d)0h FRAGGEr WikdHiRi Al pOlythetifAble PHENERIRCEBHLAINIAY I AecAIRUP
consisting of a (nmeth)acrylate conpound, an aromatic vinyl 10 compound, a

vinyl cyani gakeslembttbmed ardi hydtophile nénsezHAla® biladubsasicetdre’ by
wei ght and the other nononer copol ynerizable therewith in an anmount of at

nost 40 % bfine} @i¥perbedinvestepftotrhake el 0)/3¢ eyhalston] gndehkaabpbat@sissuch
as nethyl nethacrylate, ethyl nethacrylate, butyl nmethacrylate and 2 15

et hyl hexyl pelyiaerirtatte;reatsyd thesilyuaibstanaet hyl acrylate, ethyl acrylate,
butyl acrylate and 2-ethyl hexyl arylate; and the |ike. Exanples of the

aromatic vi {eyla erRod sy ashg migeadon af ancdoxgligraie copolpmnetizediatand t he
| i ke. Exanples of the vinyl cyani de conpound are acrylonitrile,

met hacryd onpariitke andet heidicksr aklineophéitici it hheqidreicleopol yneri zabl e
nononer are (neth)acrylates other than the above-described esters such as
gl yci dyl (neth)acryl @here aixdl mal pantidaelaxortimitadions uon &se nhbdow dealziner
Nphenyl mal ei mi de. Exanpl es of the vinyl chloride resin used in the present
25 i nvent i onomrporeergolpednid thiel prese)t imvehtbonppsl Jomg af ittis| @agtbBdr % by
wei ght of vinyl chloride and a nononer copolynerizable with vinyl chloride
such as vi nglasdorteat ef widcktglnserteanaitidn dempetratiusg iy latanbost ieC. Buwt
resin and the like. An anount of the inpact nodifier used is usually 1 to
30 parts bytheilgmerbtive@lass t0anpiiars toympesiaghre s, tthe bettgr. cAlher glhss
resin. When the anmount is less than 1 part by weight, an inproving effect
for 20 transition temperature is required to be at most O °C, and preferably —-20

to -130°C. When the glass transition temperature is more than 0 °C, an
improving effect for impact resistance remarkably decreases.

Examples of the rubber satisfying these conditions are a

diene rubber, an acrylic rubber, a silicon rubber and an olefin rubber,

25 but the rubber is not limited thereto. Examples of the diene rubber are

a butadiene rubber, a styrene-butadiene rubber, an acrylonitrile-

butadiene rubber and the like. Examples of the acrylic rubber are a



. 5 inpact resistance is not recogni zed. Wien the anount is nore than 30

‘ parts by weight, there is a tendency that a tensile strength of the

obt ai ned nol ded article decreases. The present invention is explained bel ow
by way of Exanples in detail, but the present invention is not limted
thereto. In Exanples 10 "part" and "% nean "part by weight" and "% by

wei ght", respectively, otherw se specifi®@d.- EXAMPLE 1 There were mi xed 200
parts of water, 3.5 parts by weight of 15 sodiumoleate, 0.4 part of

i i h : d 0.2 . b igh I f
(5- hapht nal B HRARE nifter faopﬁﬁécﬁlsn%aﬁﬁtsﬁsaéarﬁiat%fq“vzqﬁefi‘r@%pﬁﬁtﬁmem y
| ate, 3 t.- dod I t , 0.1 t - et
Py oper oxi Ha AR BNILASATRL TOHiTRe angs heaitss (BRepies o The W 20re
dded O f . l. FeSp4 20 7H20).,, 0.0QS t
ot hy ! oned AN EToRr & e st 31{debel FEB, Bl thdhecs: ogafies o
f | deh I I ' t hem f 1 h <. Th t 0. thi
cont i nuous B addets rshel 78 450 SRTIGPBaY T entiae. a7 Bayistsr
t - dodecyl lglqg_(ﬁgge(h% rédgitgfg-lg&tzhane hydr oper oxi de over 3 hours.

Post poly i 281 T OR WaS_conguct 60 5 hours to obtain a seed | atex

Sk ) having, o0 averase e AFGng gaeht (b4 Rt e MELERMERHE 2
dded ' 1Sd f . 3 t. of
175 PO, o RO R 3 g St A R R
caueous Sl LR D bt Gice 6 e O oRpind, By

usi ng a hom)genl e mxture was stirre oom

t enper at ur emoT&ir%‘Hée%%t aaded: AnOBAtRAids Qle fn%gre%;ﬁlggﬁﬂﬁg&%c( ggrﬁgfb&c%mo) ’

0. 005 part of ethylenedi am netetraacetic acid

sodi umibor NriRPEiee §3) i vh AlfipaRb dtreripdhlorthe H‘ir{@%ﬁ%%#‘&ﬁieﬁqgﬁﬁgg:

They were polynerized for 4 hours at 40 to obtain a ow rub

| at ex (R 1)ERaMigles @)f\tﬁiedcﬁo%E:Ll‘i’nEéb}%on%’rRMnEP'aH”I?lea@st%-Hgglég:ageﬁit eOf

0.15 ~,m After 85 parts (solid content) of the hollow rubbe tex R-1 was

heat ed to 441 mebgashRate @vaidBenfeds ARkl Ha@a&?@iggﬁt)nt}%n@ g?;{ztg&sldi um

| auryl sul fate aqueous “sol ution,” 0.0016 part "of ferrous ate 15 04 ~
7H20) , 0. OQfinfeHacaylaehy | eneriteramet @y EaRCairhtiBkirdlaté, NetsAbhe a1 2
part of sodlunIfornaIdehyde sulfoxylate. To this waS contindously ddded a
m xture corgimethigrimtpabng ahemaide/l midiacmihpt Beati@ded- @.lalél?r brofn cymeENe
hydr oper oxi de over 1 hour, and post polynerization was conducted for 1 hour

to obtaisn admbimatighafde GRtwwpphyer tHert6k (AnBmbamt 60thRe cAyss-digking
particle size of 0.18 ~,m This hollow graft copolyner latex (G1 ) was

coagul at ed agerit isa0di tonSchhorsi g weigtit sphfecdloly 04 tddr Belarits 4at weidht,
dehydration and drying, to obtain a hollow graft copolymer (A-1) in the
form of powdere pFefer@blyp@r2 so 6f7 pavt bylweighobadedroes 1 00 (s byt eightan
Kaneka 25 Corp., KANEVI NYL S400) having a polynerization degree of 400 were
m xed 10 paihes rabbehecdmpboengrmbnonogol yWikien( hd amouht th@eof Ssomapet vl
tin nercaptide stabilizer, 1.0 part of stearyl alcohol, 0.5 part of stearic
- 11 than 5 parts by weight, voids can not be easily expanded and then an
20 improving effect for impact resistance of the obtained molded article
becomes small. On the other hand, when the amount is less than 0.1
part by weight, the rubber particles collapse into pieces to decrease the
improving effect for impact resistance of the resulted molded article.
When a monomer is polymerized in the presence of a hollow
25 rubber particle, the monomer may be polymerized as it is with the hollow
rubber particle to obtain a graft polymer, or a larger graft polymer may

be obtained by enhancement methods such as acid enhancement and



~amde, 0.5 part of diol nontanate, and 1.0 part of a processing aid

* (available from Kaneka Corp., PA10). And then, and the nixture was extruded
by using a 50 nm single screw extruder (type VS50-26) nade by Tanabe

Pl astic Machine K K. under conditions of a rotational speed of 5 30 rpm C
1:140 C, C2;160 C, C3:160 C, C4:165 C and D: 160 C, to obtain a resin
pellet. Then, the resin pellet was i nj'ec?i on nol ded by using an injection
nol di ng machine | S-170G nade by M tsubi shi Heavy Industries, Ltd. (C 1. 150

9;22 ijo ﬁ%ﬁmﬁ%ﬁ%ﬁen%éa FRE P %0 stvengt h vis iSaSLrteS accor di ng
- K7110. R
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and eval uatlon wefe conduct e Ssanme nmanners  as 1 n xcept

that the an%m fsizedg@legy}@ﬁg&aq&%ﬁ % Mitero%ﬁ%ﬂ LF’PAY(t?fti»&ﬁﬁé Parhy

changed to parts Resu are In Ta TI VE

EXANPLE 1 MHKALP aGRTBIG TR0 HIO RS eRbubiprhehe *ﬁ?ﬁ%ﬁﬂnﬁf‘ g}f’sm fate

allyl nethacrylfate, 1.2 parts cont ent

aqueous sol iyd %Qn@ﬂ%ﬂﬁﬂerpﬁtéﬁ ofrheay&id Y‘Qﬁoféinﬁxbl/low $0Bbehdntidie #Pa S

honogeni zer, and e mxture was stirred f our at a room
latex is 3 to 90 % by volume, preferably 10 to 60 % by volume from the

10 viewpoint of improvement in impact resistance of the final molded article.
When the void ratio is more than 90 % by volume, the rubber particle
may collapse at molding, and irhpact strength can not be | stably
improved. When the void ratio is less than 3 % by volume, formation
and expansion of voids in a rubber are not easily propagated at impact in

15 the final molded article, and an improving effect for impact resistance
decreases.

In order to maximize the improving effect, the particle size of
the graft copolymer of the present invention is preferably 0.05 to 2.0 pm,
but the suitable value is slightly varied depending on the kind of a

20 thermoplastic resin. Out of this range, the improv'ing effect for impact
resistance tends to decreases.

There is no particular limitation for the method for preparing
hollow rubber, and the rubber can be efficiently prepared by using
emulsion polymerization.

25 The graft copolymer of the present invention is obtained by
polymerizing 10 to 70 % by weight, preferably 12 to 40 % by weight of a
monomer in the presence of 30 to 90 % by weight, preferably 60 to 88 %
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10 compound, a vinyl cyanide compound and vinyl chloride in an amount of
at least 60 % by weight and the other monomer copolymerizable
therewith in an amount of at most 40 % by weight.

Examples of the (meth)acrylate are methacrylates such as
methyl methacrylate, ethyl methacrylate, butyl methacrylate and 2-

15 - ethylhexyl methacrylate; acrylates such as methyl acrylate, ethyl
acrylate, butyl acrylate and 2-ethylhexyl arylate; and the like.
Examples of the aromatic vinyl compound are styrene, a-methylstyrene,
chlorstyrene and the like. Examples of the vinyl cyanide compound are
acrylonitrile, methacrylonitrile and the like.

20 Examples of the other copolymerizable monomer are
(meth)acrylates other than the above-described esters such as glycidyl
(meth)acrylate, and maleimide compounds such as maleimide and N-
phenylmaleimide.

Examples of the vinyl chloride resin used in the present

25 invention are a poly(vinyl chloride), and a copolymer of at least 50 % by
weight of vinyl chloride and a monomer copolymerizable with vinyl

chloride such as vinyl acetate and ethylene, a chlorinated vinyl chloride



Pol ynmeri zation, coagul ation, thermal treatnent, dehydration, drying, :
- conpoundi ng, nol ding and eval uati on were conducted in the sanme manner as in
Exanple 1 except that the 15 anount of the hollow rubber in the graft

_ polymerization was changed to 5 parts and the amount of nethyl nethacryl ate
was changed to 95 parts. Results are shown in Table 1. -14 a UbUO
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resin and the like.

An amount of the impact modifier used is usually 1 to 30
parts by weight based on 100 parts by weight of the vinyl chloride resin.
When the amount is less than 1 part by weight, an improving effect for

5 impact resistance is not recognized. When the amount is more than 30
parts by weight, there is a tendency that a tensile strength of the
obtained molded article decreases.

The present invention is explained below by way of Examples
in detail, but the present invention is not limited thereto. In Examples

10 “part” and “%” mean “part by weight” and “% by weight”, respectively,

otherwise specified.

EXAMPLE 1
There were mixed 200 parts of water, 3.5 parts by weight of
15 sodium oleate, 0.4 part of tripotassium phosphate, and 0.2 part by
weight of a Na salt of f-naphthalenesulfonic acid -formalin condensate.
After 10 parts of butyl acrylate, 3 parts of t-dodecylmercaptane, and 0.1
part of p-methane hydroperoxide were mixed, the mixture was heated to
50 °C. To the mixture was added 0.002 part of ferrous sulfate (FeSO, -
20 7H,0), 0.005 part of ethylenediaminetetraacetic acid * 2 Na salt, and 0.2
part of sodium formaldehyde sulfoxylate to polymerize them for 1 hour.
Then, to this was continuously added a mixture of 90 parts of butyl
acrylate, 27 parts of t-dodecylmercaptane and 0.9 part of p-methane
hydroperoxide over 3 hours. Post polymerization was conducted for 2
25 hours to obtain a seed latex (S-1) having an average particle size of 0.04
um.

There were mixed 2 part (solid content) of the seed latex S-1
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methacrylate and 0.01 part of cumene hydroperoxide over 1 hour, and
post polymerization was conducted for 1 hour to obtain a hollow graft
20 copolymer latex (G-1) having an average particle size of 0.18 um.

This hollow graft copolymer latex (G-1) was coagulated with
calcium chloride, and subjected to thermal treatment, dehydration and
drying, to obtain a hollow graft copolymer (A-1) in the form of powder.

To 100 parts of a vinyl chloride resin (available from Kaneka

25 Corp., KANEVINYL S400) having a polymerization degree of 400 were
mixed 10 parts éf the hollow graft copolymer (A-1), 3.0 parts of octyl tin

mercaptide stabilizer, 1.0 part of stearyl alcohol, 0.5 part of stearic
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extruded by using a 50 mm single screw extruder (type VS50-26) made
by Tanabe Plastic Machine K.K. under conditions of a rotational speed of

5 30 rpm, C1:140 °C, C2;160 °C, C3:160 °C, C4:165 °C and D:160 °C, to
obtain a resin pellet. Then, the resin pellet was injection molded by
using an injection molding machine IS-170G made by Mitsubishi Heavy
Industries, Ltd. (C1: 150 °C, C2: 160 °C, C3: 170 °C, nozzle: 175 °C mold
temperature: 40 °C) to obtain a test piece for dumbbell, Izod test. Izod

10 strength was measured according to JIS-K7110. Results are shown in

Table 1.

EXAMPLES 2 to 4
Preparation, coagulation, thermal treatment, dehydration,
15 drying powder forming, compounding, molding and evaluation were
conducted in the same manners as in Example 1 except that the amount
of allyl methacrylate as a rubber component was changed to 0.5 part,

1.0 part and 5.0 parts, respectively. Results are shown in Table 1.

20 EXMAPLE 5
Preparation, coagulation, thermal treatment, dehydration,
drying powder forming, compounding, molding and evaluation were
conducted in the same manners as in Example 1 except that the amount
of t-dodecylmercaptane at the seed polymerization was changed to 10

25 parts. Results are shown in Table 1.
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aqueous solution and 450 parts of water was finely dispersed by using a
5 homogenizer, and the mixture was stirred for 1 hour at a room
temperature. To the mixture was added 0.002 part of ferrous sulfate
(FeSO, * 7H,0), 0.005 part of ethylenediaminetetraacetic acid * 2 Na salt,
0.2 part of sodium formaldehyde sulfoxylate and 1.0 part of p-methane
hydroperoxide. They were polymerized for 4 hours at 40 C to obtain a
10 usual rubber latex (R-2) having a void ratio of 0 % by volume and a
particle size of 0.15 um.

After 85 parts (solid content) of the usual rubber latex (R-2)
was heated to 45 °C, thereto were added 0.15 part (solid content) of a 5 %
sodium laurylsulfate aqueous solution, 0.001 part of ferrous sulfate

15 (FeSO, * 7TH,0), 0.004 part of ethylenediaminetetraacetic acid * 2 Na salt,
and 0.2 part of sodium formaldehyde sulfoxylate. To the mixture was
continuously added a mixture of 15 parts of methyl methacrylate and
0.01 part of cumene hydroperoxide over 1 hour. Post polymerization
was conducted for 1 hour to obtain a usual graft copolymer latex (G-2)

20 having an average particle size of 0.18 pm. Post treatment, molding
and evaluation were conducted in the same manner as in Example 1.

Results are shown in Table 1.

COMPARATIVE EXAMPLE 2
25 Polymerization, coagulation, thermal treatment, dehydration,
drying powder forming, compounding, molding and evaluation were

conducted in the same manner as in Comparative Example 1 except that
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COMPARATIVE EXAMPLES 3 to 4
5 Polymerization, coagulation, thermal treatment, dehydration,
drying powder forming, compounding, molding and evaluation were
conducted in the same manner as in Example 1 except that the amount
of allyl methacrylate as the rubber component was changed to 7 parts
and 10 parts, respectively. Results are shown in Table 1.
10
COMPARATIVE EXAMPLE 5
Polymerization, coagulation, thermal treatment,
dehydration, drying, compounding, molding and evaluation were
conducted in the same manner as in Example 1 except that the
15 amount of the hollow rubber in the graft polymerization was changed
to S parts and the amount of methyl methacrylate was changed to 95

parts. Results are shown in Table 1.
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1 5. A vinyl chloride resin composition comprising a vinyl
2  chloride resin containing at least 50 % by weight of vinyl chloride, and

3 the impact modifier of Claim 1.



