30 January 2004 DESCRI PTI ON | MPACT MODI FI ER FOR THERMOPLASTI C RESI N 5
TECHNI CAL FI ELD The present invention relates to an inpact difier for a
vinyl chloride resin. BACKGROUND ART 10 Conventionally, t30effBUREAZ2%een
vari ous suggestions for inproving inpact resistance of a thernoplastic
resin. For exanple, in case of vinyl chloride resins it was known that a
copol'yner of diene- based rubber or acryl ate-based rubber is m xed thereto
(Japanese Exam ned Patent Publication No. 39-19035/1964). Further, there

are 1s suggestions of a nethod of p g particle size of a rubber
conponent (Japanese Exam ned Patent Egjcglgl cat@l on No. 42- 22541/1967) and a
nmet hod of |owering Tg of a rubber conponent (Japanese Unexam ned Patent
Publ i cation. Nos. 2-1763/1990 and 8- 100095/1996) to inprove inpact -

resi stance. Hovever ;bR crPRADIAIIRIMIASTHERAIO M AT PIO RSy that it is
i _ _

difficult to significantly inprove inpact resistance, and cost for raw
material drastically increases. For inproving inpact resistance of
thernoplastic resins such as a vinyl chloride resin, stress concentration

of a nogded article, and for matiT%Ig gcﬁfpﬁﬁﬂn of voids in a rubber play
an inportant role. 25 For obtaining Stréss concentration, it is essential

Lhan that of a ¢ herisPaetin Push BB STy &n Ribcs IpSufsitol Wbt ana

than that of a thernopliasttc resin. 1Y,
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BACKGROUND ART

10 , Conventionally, there have been various suggestions for
improving impact resistance of a thermoplastic resin. For example, in
case of vinyl chloride resins it was known that a copolymer of diene-
based rubber or acrylate-based rubber is mixed thereto (Japanese
Examined Patent Publication No. 39-19035/1964). Further, there are

15 'suggestions of a method of increasing a particle size of a rubber
component (Japanese Examined Patent Publication No. 42-
22541/1967) and a method of lowering Tg of a rubber component
(Japanese Unexamined Patent Publication 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. Actualily, optimization of a size and a shape of the



rubber conponent has been investigated by introducing various rubbers.
Formati on and expansi on of voids in the rubber are expect%g 0 cg&@aibute
intensely to growth of shearing yield particularly having a&@&my Fagy
absorption in an inpact test, to lead to inprovenent in inpact 5 -

resi stance of a thernoplastic resin which contains a rubber. Therefore, the
nethod to pronote fornmation and expansi 6n "of voids in a rubber conponent
at inpact (under stress) of a nolded article is extrenely inportant, and
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has been investigate changi an anbunt of a Cross I Ng “agen
cont r olgl i NG s§E@STd bNKitRBrmepNEstit %8R! wiHiEh 'R . As aresult,
It has been found that aﬁ | frpact rmglﬁier corrprlgfsrllflg t0°90 % by wei ght
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linking agent is O to 5 %by weig ( er nol di ng
and has a wsid ihdd rabbet c%niﬁo:?@nf/%.PYmP‘)%chgEnﬂer @tﬂe%gng/f %38%%%&35@6&% by

wei ght of a nononmer or nononers conprising 60 to 10

| east one jwi B¥ireni@IROIBPoPRIAS AN fopMdthh iR ARSIG | V@ifdsairil the

(meth)acrylate 25 conpound, an aromatic vinyl conmpound and a vinyl cyanide

conpound, r@stee) dnABn¥nbyameiWisiQbrad RN YRE i GAPRLYIRS iAARREReHRW t h,

has an extrenely |large effect on inproving inpact resistance of a -

t her mopl asdrioss-linking state of the rubber. Also, when a rubber component is
previously made hollow, there is possibility that voids are easily
propagated under stress.

Then, relation among void (hollow) state of a rubber

component in a latex, hollow state of a thermoplastic resin molded

15  article mixed with an impact modifier containing a rubber component,
| and impact strength of the molded article has been investigated by
changing an amount of a cross-linking agent controlling cross-linking
condition of the rubber component. 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 0 °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 O to 40 % by weight of a monomer copolymerizable therewith, has an

extremely large effect on improving impact resistance of a thermoplastic



30 January 2004 - 3 resin. Nanmely, though it is basic to provide stress
concentration by introducing a rubber conponent (Tg is a% qpst 0:%% havi ng
el astic nodulus significantly | ower than that of a therno | ZOppY 04 n
such as a vinyl chloride resin which becomes a continuous phase of a
nolded 5 article, it is also inportant to change the rubber particle to a
void'at inpact (under stress) by decreé%ing an anount of a cross |inking
agent for this soft rubber conponent. However, it has al so been found that
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latex to sjitik Gt Mbg@heﬁpéﬁ%ﬁﬂpact strength. A larger amount of the

cross linking agent used I1n a rubber is nore suitable to keep the rubber
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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.
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DI SCLOSURE OF | NVENTI ON Nanely, the present invention r@8Pagedaryg08h i npact
nodifier for a vinyl chloride resin, which is prepared by polynerizing 10
to 70 % by weight of a nononer or monbner s containing 60 to 100 % by

wei ght of at 5 | east one vinyl nononer selected fromthe group consisting
of a (meth)acrylate conpound, an aromatic vinyl conpound, a vinyl cyanide
conpound and vinyl chlori d@ISM@UR@M‘ENBEN’rBO@ht of anot her monomer

copol yneri zabl e the e presen of .30 to 90 % b t of a
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cont ai ns | i nkin ent in an amount of 0. wei ght
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i mpact E(mdiefae’eromanm&ylerﬁ@ﬁoﬁﬁlﬂ iseleetedi a@herthef grbep h@d;ﬁsaghng ubbei in a

| at ex statF t?,q elf er abl o 300nm 15 Further, the present |nvent| on
rel ates to&® ’%}ﬂ'a&%l% IEPé1 ST aTEBNGs VAL FOmRAads | f YV FYAide hl ori de

resin contémpognatanideasyl Sloflddyandveitgtfo of by weidht ilabtile, manemehe
above-nenti oned i rrpa%t():t nodi fier, BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
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' a cross linking agent in an amount of 0.2 to 0.7 part by weight based on
100 parts by weight of the total rubber component monomer.
In the impact modifier, an average particle diameter of the hollow
rubber in a latex state is preferably S0 to 300nm.
15 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
20 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



285). The rubber particle of the present invention having voids in a |atex
may be prepared by any of these nethods. (a) a nethod wher :T% a WO?J)/W
enul sion is prepared, and a nononer in the O |ayer is poleg’ MY £0P8-

| i pophilic, W hydrophilic) 5 (b) a nmethod wherein core-shell particles
having swel |l able core is swelled at a tenperature of at |east glass
transition tenperature of shell layer-t® -nmake hollow (c) a nethod by using
a two-step polynerization of polynmers having different solubility
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Exanpl es of,aikensudher satisfying these conditions are a diene rubber, an
acrylic rubber, a silicon rubber and an ol efin rubber, 25 but the rubber
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t he |ike. .Jdiea8nt ggl-l%ilftp(?})%wéﬂe? rubber are a
10 (d) a method wherein a polymerizable monomer containing a cross
linkable monomer and a hydrophilic monomer, and an oil substance are
finely dispersed in water to make an O/W emulsion, and the monomer is
polymerized to remove the oily substance
(e} 2 method by using migration of a carboxylic acid copolymerized into a
15 particle under acidic or alkaline condition in the particle
| There is no particular limitation for the hollow rubber
component used in the present invention, as long as it is a rubb-er
elastomer of which glass transition temperature is at most 0 °C. But
the lower the glass transition temperature is, the better. The glass
20 transition temperature is required to be at most 0 °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



30 January 2004 6 butyl acrylate rubber, a butadi ene-butyl acryl ate rubber,

a 2-ethyl hexyl acrylate-butyl acrylate rubber and the |ikg. Exal of
the silicon rubber are a pol ydi nethyl siloxane rubber an@t%@%ﬁ%ﬁﬁ
an

Exanpl es of the olefin rubber are an ethyl ene-propyl ene rubber,

et hyl ene- 5 propyl ene-di ene rubber and the like. The cross-|inking agent
used‘for rubber polynerization prevent$ the rubber particle from .
collapsing into smaller pieces at nolding. Wwen an anount thereof is too
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100 parts by weight of the rubber conponent nononer. \Wen the anount
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and then an 20 inproving effe
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article. Wien a nonomer s polyneriz I n presence o

molding does not rise at all, but voids are not easily expanded at impact
10 (under stress) and the impact strength of the final molded article is small.
Examples of the cross-linkable monomer as the cross-linking agent are
allyl methacrylate, divinylbenzene, diallyl phthalate, polyethylene glycol
dimethacrylate, 1,3-butylene glycol dimethacrylate, ethylene glycol
dimethacrylate and the like. These may be used solely or in a
15 combination use of two or more thereof. An amount of the cross-linking
| agent is 0.1 to 5 parts by weight, preferably 0.1 to 1.5 parts by weight,
more preferably 0.2 to 0.7 part by weight based on 100 parts by weight of
the rubber component monomer. When the amount thereof is more
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 moldéd 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



25 rubber particle, the nononer may be polynerized as it is with the holl ow

rubber particle to obtain a graft polynmer, or a |arger graft, pol r o may
be obtai ned by enhancenent nethods such as acid enhanceneg{o"ﬁ'ﬂaé’o%j)ﬁnuary

2004 - 7 salt enhancenent of a rubber particle. Voids of a rubber which are
hollowin a latex state can be confirmed by TEM observation after
enbeddi ng a rubber latex in an epoxy résin and the like, dying it with

rut heniumtetraoxide and the like. 5 Further, the void ratio can be

Mo otrac. ok e stRRE U PRebEF oalBHL Gl and the ©ike, and then
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i mproving effect, the particle size of graft copolyner o present
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vari ed depending on the kind of a 20 thernop c resin.

There i s ma Bartr Cular Tt fan ford fRER) 8 AR B e PR
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 irﬁpact 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 um,
but the suitable value is slightly varied depending on the kind of a

20  thermoplastic resin. Out of this range, the improving 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 gréft 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 %



hol | ow rubber, and the rubber can be efficiently prepared by using _
enmul si on pol ynerization. 25 The graft copol yner of the present invention is
obt ai ned by polynerizing 10 to 70 % by wei ght, preferabl g’f’r%”%fyig‘g% by

wei ght of a nononer in the presence of 30 to 90 % by wei ght, preferably 60
to 88 % 30 January 2004 8 by weight of a hollow rubber conponent. Wen the

anmount of the hollow rubber conponent Bs 1ess than 30 % by wei ght, the

i mproving effect for inpact resistance is snmall. Wien it is nore than 90 %
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aromatic vin 10 conpound, a vinyl cyanide conpound an

o amount okigi, o S0l ikl b A SRR, CORPLNERI] 2201 o

therewith inan unt of at no y welg
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met hacryl ate, "butyl nethacryl ate acry

acryl ates gifllc@arMRidYecBaiod ahfyy et hyl acrylate, butyl acrylate and
2-ethyl hexyl arylate; and the Iike. Exanples of the aromatic vinyl
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like. 20 Byarmtiesse nidiorabh el rGORBhETRIoFRIEngRRAREEt BhE selected from
the group consisting of a (meth)acrylate compound, an aromatic vinyl

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)jacrylate are methacrylates such as
methyl methacrylate, ethyl methacrylate, butyl methacrylate and 2-

15 ethylhexyl methacrylate; acrylates such as methyl acfylate, 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



(meth)acryl ates other than the above-described esters such as gl ycidyl
(meth)acrylate, and mal ei m de conpounds such as nal ei m de %nﬁ? N- :
phenyl nal ei ni de. Exanpl es of the vinyl chloride resin used’RNAY IH08sent
25 invention are a poly(vinyl chloride), and a copolyner of at |east 50 %
by weight of vinyl chloride and a nononmer copol ynerizable with vinyl

chl oride such as vinyl acetate and ethyl%ne, a chlorinated vinyl chloride
30 January 2004 - 9 resin and the |ike. An anount of the inpact nodifier

used is usyal.ly 1.t parts by wei ght based on 100 parts by wei ght of
t he vi nyl §§ %Iya’ag t?’g?’folﬁ When the anobunt is less than | part by weight,
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was added errous s e (FeSO4
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 §-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
K.

There were mixed 2 part (solid content} of the seed latex S-1



20 7H20), 0.005 part of ethyl enedi am netetraacetic aci dh 2 ]Ic\la sitlt, and 0.2
art of sodium fornmal dehyde sul foxylate to polynerize the or )I}] r.-
'FI)'hen, to this was continuously added a mixture of 90 part?oolF‘”B?ﬁy b4
acrylate, 27 parts of t-dodecyl mercaptane and 0.9 part of p-nethane

hydr oper oxi de over 3 hours. Post polynerization was conducted for 2 25
hours to obtain a seed latex (S-1) havilng an average particle size of 0.04
m There were mxed 2 part (solid content) of the seed latex S-1 30 January
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They were polymerized for 4 hours at 40 °C to obtain a hollow rubber

10 latex {R-1) having a void ratio of 30 % by volume and a particle size of

0.15 pm.

After 85 parts (solid content) of the hollow rubber latex R-1
was heated to 45 °C, thereto were added 0.15 part (solid content) of a 5 %
sodium laurylsulfate agqueous solution, 0.0016 part of ferrous sulfate

15  (FeSO, 7H,0), 0.004 part of ethylenediaminetetraacetic acid * 2 Na salt
| and 0.2 part of sodium formaldehyde sulfoxylate. To this was
continuously added a mixture comprising 15 parts of methyl
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 pm.

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 8400) having a polymerization degree of 400 were
mixed 10 parts of 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



met hacryl ate and 0.01 part of cunene hydroperoxide over 1 hour, and post

pol yneri zati on was conducted for | hour-to obtain a holl ow,.graft :
copol yner latex (G 1) having an average particle size of Vg@.‘%‘@”ﬂyrﬁ%%ﬁ‘hi s

hol | ow graft copolyner |atex (G 1) was coagul ated with calciumchloride,
and subjected to thermal treatnent, dehydration and drying, to obtain a
hol | ow graft copolynmer (A-1) in the fornmtof- powder. To 100 parts of a vinyl
chloride resin (available from Kaneka 25 Corp., KANEVI NYL S400) having a

polyrer |z ARegsesed! of Rt dhigd Mg st 4he heblatgaty
stearyl' o peleol0 S oRicsegel AP0l WAL 00 ik (AR GR 0.2 Per
CPrpy, A el Gh 2 LR AL HUSE B ALl Vo5 20 Bt

onder cond gl phul BB 2RSS 8L CoaRIB o6 oMy R0 C

pel | et yvas3prjgat icon14p) d@,dc%w?b‘@l:%{léd‘%g?izgggﬁgéi&gl:% FREBAR, L% 1706

made by M tsubishi Heavy 1ndusiries, 170

dunbbel 1 - orany aodin BERCT SRee df0 1ehint Dot ulsAnlelod Wfibfg e 1 1

dunbbel |, Izod test. [Zod 10 strengt asure I Ng

Resul ts argsghown ihﬁ"ectT@:@'rﬁoljdinE%%ﬁ?e ?S_tﬁ(ggg’r?ﬁ?@r - M&Uﬁgﬁglﬁ%{. g,n,

thermal treatnment, dehydration, rylng po orm ng, conpoundi
mol di ng anthystrie, 124, (€1 1500TUch edsbPCL Re3 SPPE ~BBRRSLR: dt75 & BXgip! e 1
except that the anount
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.



of allyl methacrylate as a rubber conponent was changed to 0.5 part, 1.0
part and 5.0 parts, respectively. Results are shown in Tarb{IO(?J 1. 2%8 MAPLE
5 Preparation, coagul ation, thermal treatnent, dehydratior? JaGH¥P%8onder
form ng, conpounding, nolding and eval uati on were conducted in the sane

manners as in Exanple 1 except that the amount of t-dodecyl nercaptane at

the seed pol ynerization was changed to 119 -25 parts. Results are shown in
Table 1. 30 January 2004 - 12 COVPARATIVE EXAMPLE | A m xture conpri sing

(sol [d content) of a5 % sodt SNPARATSE ERAMPIEL.0C YoMt on” and 450
mxture vag stirr ed rarshuiRnRn g bR 0P HATRASHIAR, 0 Bt o
a1yl encdi A RECSE P el 2 16l By G50 o Bof iR uitate

wer & pol yragiedys RRIRGOR AR 450 gBRs of o iFat Ty BRI P 40
Wior 85 parnRefRifer"Bbe dhe) Rl WA R S OS] % Ml ou

to 45 C lherstmuBee agdege qﬂﬂ’ég?gg‘ﬁa% Hlddl 0068 W At %g?%%ﬁ%‘%&

| auryl sul f at e aqueous sol ution ferrous sul

7H20), 0. 0@4:3@# { TPlfglC)zt @)d(%‘?ﬁ'&'@gf %ﬁ%ﬁ@é%ﬁ%L&t@ﬁja%ceﬁc%i&alé Na &1 0.2

part of sodi umTormal dehyde Sul f ox e mxture was continuously

added a maUpErObf dadhd forPhaldRhPde SBESAALYL ah@ 2% part of p-methane

hydroperoxide. They were polymerized for 4 hours at 40 C to obtain a

10 wusual rubber latex (R-2) having a void ratio of 0 % by volume and a
paz_'ticle size 0f 0.15 pm. |

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



0.01 ' part of cunene hydroperoxide over 1 hour. Post polynerization was
conducted for 1 hour to obtain a usual graft copolyner |atex ?IG 2) %g

havi ng an average particle size of 0.18 m Post treatnent ,3 G H?W&O nd
eval uati on were conducted in the same nanner as in Exanple 1. Results are
shown in Table 1. COVMPARATI VE EXAMPLE 2 25 Pol yneri zati on, coagul ati on,
thermal treatment, dehydration, drying Bowder form ng, conpoundi ng,

nol di ng and eval uati on were conducted in the sanme manner as in Conparative

Exanpl ¢ L P ERoRHe bt AT ANALG 004 o drdrahler RIS SllMbaned oy
shown in ng)bf%éjrarlr‘a] gﬁﬁ%%géa&e E§1 ?Fab?e 41 5 Pol ynerizati on,
, y

coagul at i on, rea dration, “"dryi ng powder forning,
conpoundi ng, nol ding and eval uati on were conducted in the sanme manner as
in Exanple 1 except that the anount of allyl nethacrylate as the rubber

comonent uas changed Lo coAibAR R Yel BORERed Sspeet vel v Pesul 1o are
Lo s LT PONHIALLRR, e ABoR RO A LY, W i,
B T L T P T
Resul ts argosfiawfed th TAB/irde 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 5 parts and the amount of methyl methacrylate was changed to 95

parts. Results are shown in Table 1.
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| NDUSTRI AL APPLI CABI LI TY The inpact nodifier of the prese@%LEHM§&E¥BH has
an excellent inproving effect for inpact resistance toward a viny
chloride resin, since it uses a suitable cross |inking agent and a rubber
particle having 5 a suitable void ratio. 30 January 2004 -16 CLAIMS 1. An
i npa¢t nodifier for a vinyl chIoride‘rés%nf which is prepared by

pol ymerizing 10 to 70 % by wei ght of a nononmer or nononmers 5 containing 60

to 100 % by wei ght of at |egpipgRgptiany Pﬁgﬂg&gﬁ;%%lected fromthe group
consisting of a (nmeth)acrylate conpound, an aronatic vinyl conmpound, a

vinyl cyani de conpogqd jgfjthM Y)Idiﬁ&l Of 4 ! pr«l?s%q%thRrgnﬂgn(yﬁQé{ gp%%%ﬁeéﬂfgo %

anot her nononer copol yneri zabl e therew he presence

by wei ght i@zfl??m}lﬁlgl BeEURBL iR dd Ch& MRS 6%??)& yﬁf}@gt&ﬂw&g Legperature

Tg is at nmost OC and a void ratiois 3 to 9 y volu I'na latex’state
and whi ch gerkat ifsed £508RHIE ¥b8g 1208Ah dger@ hAMBUAULIYr fatidi® having

5 a suitable void ratio.



0.7 part by wei ght based on 100 parts by weight of the total rubber
conponent nononer. 15 2. The inpact nodifier of Caim1, wherein an average
particle dianeter of the hollow rubber in a |atex stat&0¥anugy£808o0onm 3.
A vinyl chloride resin conmposition conprising a vinyl chloride resin
containing at |east 50 % by wei ght 0F1@rnyl chloride, and the inpact 20
nodi fier of Claiml. ABSTRACT There is provided an excel |l ent i npact

nodi fier for a vinyl <chloride resin. There is used, as an excell ent inpact
nmodi fier, a copolyner which is prep&lédMsy pol ynerizing 10 to 70 % by

wei ght of a nononer or nononers containing 60 to 100 % by wei ght of at

| east one vinyl nononer selected fromthe group consisting of a
(et h) acryl at e ¢onpoAndimaactaroodifiec fornyl vioofApchlodidea resiny | whichanms de

compound apd. vi.n chloride 0.t 9, 40 %. i ght of the other nonomer
copol yneri Eg aé'e% %&I’e"m ﬁflz‘;nﬁa]tqﬂteo ?)(trJ e/%gﬁé‘veel%%/t %a ?rbonogber%rbvoﬁ/%?ﬁﬁ? of a
hol | ow & ubbentapangiall eo ADOW bh wligisisof aahsist ione vihgnpehaiisreselagptéd at nost
0 Cand a ¥oid ratio is 3.to 90 9%%% vol u ex state, and,which

contai ns aleFbi FiP CYSAfEm of & th)&ﬁ’@’ﬂ%? CI(S’%I%’.JP%@I‘SE'E%??%C E¥hei ght
based on l1l68mpanhd, byineicghhidef cdnfiouddbAl Witk dilof&NRARE0 to MINWBY .
weight of another monomer copolymerizable therewith, in the presence of
30 to 90 % by weight of a hollow rubber particle whose glass transition
10  temperature Tg is at most 0°C and a void ratio is 3 to 90 % by volume in a
latex state, and which contains a cross linking agent in an amount of 0.2 to
0.7 part by weight based on 100 parts by weight of the total rubber

componernt monomer.

15 2. The impact modifier of Claim 1, wherein an average particle

diameter of the hollow rubber in a latex state is 50 to 300nm.

3. A vinyl chloride resin composition comprising a vinyl chloride
resin containing at least 50 % by weight of vinyl chloride, and the impact
20  modifier of Claim 1.





