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 ¢ herisPaeteR e BB ST & 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



2 rubber conponent has been investigated by introducing various rubbers.
Formati on and expansi on of voids in the rubber are expect%gaké acgﬂ@aibute
intensely to growth of shearing yield particularly having Ha¥evergy
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 investigated I changing an anbunt of ‘a Cross I Ng “agen
cont rolgl i Ngsg&@se bk itAGrm Qéﬁb%sﬂ; WHIER [dRREIN <Y L. As a result,
it has been found that an i1rfpact nodifier conprising to 90 % by wei ght
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wei ght of a nononmer or nononers conprising 60 to 10
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conpound, rubber component are considered to be significantly influenced by
10 cross-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



and 0 to 40 % by wei ght of a nonomer copol ynerizable thfremdth, has an 20
extrenely large effect on inproving inpact resistance o t her np tic
January ¥004 - 3 resin. Nanmely, though it is basic to progpd%ng?@§g®ﬁ _
concentration by introducing a rubber conponent (Tg is at nost 0 C) having
el astic nodulus significantly |Iower than that of a thernoplastic resin
such'as a vinyl chloride resin whi ch-bécomes a conti nuous phase of a
nolded 5 article, it is also inmportant to change the rubber particle to a
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graft pol yneri zation, In the ru e i's rermve
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particle af sido¥; ded at inpact (under stress) in an 20
I mpact rr[)dlc{‘%lteeh?i con% gﬁﬁgﬁgcgﬂﬂpﬁ%\%prubber having voids in the rubber in a

latex to significantioidyB aVRab MIsIRAEH BUERNAIL feredsPlo i) wole the
g agent used In I's nore suitable to eep
a rubber particle collapses at moldmg 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.



rubber particle in a hollow state. But judging from easiness of total
expansi on of voids, the largest inproving effect is obtained by using an 25
i mpact nodi fier containing a rubber which is hollowin 80MapestygA@4i s not
hol | ow at drying and after nolding by controlling an anmount of a cross
linking agent in a rubber to a snall affount thereof. 30 January 2004 4

DI SCLOSURE OF | NVENTI ON Nanely, the present invention relates to an inpact
nodifier for a vinyl chloride resin, which is prepared by polynerizing 10
to 70 % by weight of a nohdBELQSURIMORINVENTIGMI ng 60 to 100 % by

wei ght of at 5 l,east ope vinyl, K nononer selected fromthe gro onsi sting
of a (neth)acr§?3¥%$c%ﬁb85 Ptéﬂwaﬂgﬁhfgfgvﬁﬁ?@ncgﬁﬁﬁanﬁgﬂgﬂgi |%cyani de
conpound avighyVichydriddhlresihgdevhiahdisOptepad€d Yoy ypolyeneidingf 1@R6t T@rosmeponer
copol yneri zab herewith, in the presence of 30 t % by weight of a
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based on @%ﬁﬁﬂ%ﬁw’l@%ft’%@i%ﬁﬁ O™ tHE™HC A W (98P R o YL f. In the
i npact nodédrhpbundAndwehFGEh1PAAE] £ @ 0o RYEDy kidHif RRbIW mbHbRer i n a

| atex state k@ preferably 50 to 300nm 15 Further, the present invention

rel ates t o°PYRGTIZRNE dhepvitlasith the ewpRricei YndR SRPIG Sy weightyal 2nl ori de

resin contabdwguBber Sa%iclOAnYed¥lasweiHNiriod téﬂl%%gatﬁﬂl i, mgdoidie
above- nenti oned i npact nodifier. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

20 Thele afd @i gatiedy Rdad0 Grospydpard Wya MIEE strteushe whigh cprtains For
' 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



exanple, the follow ng nethods are well known ("CGosei Latex no Oyo

(application of synthetic latex)", Takaaki Suginmura et al. 30 ary
2004 5 285). The rubber particle of the present invention @d@PHW&@BgS in a

| at ex may be prepared by any of these nethods. (a) a nethod wherein a W O
I Wemulsion is prepared, and a nononer in the O layer is polynerized (O:

| i pophilic, W hydrophilic) 5 (b) a nethod wherein core-shell particles
having swel |l able core is swelled at a tenperature of at |east glass
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glass 20 transition tenperatur nost
pref er abl @@ héfowl30C. Wien the glass transition tenperature is nore
than 0 C, an inproving effect for inpact resistance remarkably decreases.

(c) a method by using a two-step polymerization of polymers having
different solubility parameter
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



Exanpl es of the rubber satisfying these conditions are a diene rubber, an
acrylic rubber, a silicon rubber and an ol efin rubber, 2§0b“t%ﬁ_l thgqr Hb-ber
is not limted thereto. Exanples of the diene rubber are B HaY 8
rubber, a styrene-butadi ene rubber, an acrylonitrile- butadi ene rubber and
the like.. Exanples of the acrylic rubber are a 30 January 2004 6 butyl
acrylate rubber, a butadiene-butyl acrylate rubber, a 2-ethyl hexyl

acryl ate-butyl acrylate rubber and the |ike. Exanples of the silicon
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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



than 5 parts by weight, voids can not be easily expanded and then an 20
I nproving effect for inpact resistance of the obtained nol.de artléaqg
beconmes snall. On the other hand, when the anount is |ess BYr art by
wei ght, the rubber particles collapse into pieces to decrease the

i mproving effect for inpact resistance of the resulted nolded article. Wen
a monomer is polymerized in the presenc€ of a hollow 25 rubber particle,
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15 the final nolded article, and an inpro ect for 1 npact resistance
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 %



decreases. In order to naximze the inproving effect, the particle size of
the graft copolynmer of the present invention is preferably 0 05 t ,0m
but ?he sui tgblg value is slightly varied dependi ng on thémk{aﬂﬂa'y%(]é%o
thernoplastic resin. Qut of this range, the inproving effect for inpact
resi stance tends to decreases. There is _no. particular limtation for the
nmet hod for preparing hollow rubber, and the rubber can be effici ently
prepared by using enulsion polynerization. 25 The graft copol yner of the
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conpound and vinyl chloride in an anmount of at |east 60 % by wei ght and
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: particle is a monomer or monomers containing at least one 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



Exanpl es of the (meth)acrylate are nethacrylates such as nethyl
nmet hacryl ate, ethyl nethacrylate, butyl nethacrylate and 2@\é$ etg%bgexyl
met hacryl ate; acrylates such as nethyl acrylate, ethyl acry|"§ HaT I
acrylate and 2-ethyl hexyl arylate; and the |ike. Exanples of the aromatic
vinyl conpound are styrene, a-nethylstyrene, chlorstyrene and the |ike.
Exanpl es of the vinyl cyanide conpound & e acrylonitrile,
met hacrylonitrile and the Iike. 20 Exanples of the other copolynerizable

| ates other than the above-described esters such as
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Is not imt t hereto.
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



10 "part” and "% nean "part by weight" and "% by weight", respectively,
ot herwi se specified. EXAMPLE 1 There were m xed 200 parts _aof water .5
parts by weight of 15 -sodiumoleate, 0.4 part of tri pot a?’@sjiaUH?rb'l%?Qghate,
and 0.2 part by weight of a Na salt of R-naphthal enesulfonic acid
-formalin condensate. After 10 parts of butyl acrylate, 3 parts of

t - dodecyl nercaptane, and 0.1 part of g-Cnethane hydroperoxi de were ni xed,
the m xture was heated to 50 C. To the m xture was added 0.002 part of
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of sodi UM formaldehyde sulfoxylate, and 1 part of p-methane hydroperoxide.

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



formal dehyde sul foxylate, and | part of p-nethane hydroperoxi de. They were
pol yneri zed for 4 hours at 40 C to obtain a hol |l ow rubber 3ﬂ;)odlate? R--1)
having a void ratio of 30 %by volunme and a particle size Or2NHa¥20 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

| auryl sul f at e aqueous sol ution, 0.0016 ]pér t~ of ferrous sulfate 15

(FeSO4. 7H20), 0.004 part of ethylenediam netetraacetic acid 2 Na salt and

0.2 i f | [ f | . hi i n J
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formof powder. To 100 parts of a vin e resin

Kanek 25 | YL olra I ' i 00
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and the m xture was™ extruded by using a 50 mm single“screw ex (type

VS50- 26) nﬁﬁﬁls@i/es}_fiﬂﬁbﬁl Pl asbio¢ NBghi 86 °K, Ic3.UlHgPCC AR et 99 @ rfold

rotational speed o
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.



530 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 injection nolded usi %Og

i nj ection mol di ng machi ne | S-170G made by M tsubishi Heavy" “PAHYtT48s,
Ltd. (d: 150 C, C2: 160 C, C3: 170 C, nozzle: 175 C nold terrperature 40
C) to obtain a test piece for dunbbell, |zod test. Izod 10 strength was

nmeasured according to JI S-K7110. Resul tszare shown in Table 1. EXAVPLES 2
to 4 Preparation, coagulation, thermal treatnment, dehydration, 15 drying

Cane: manner's o fﬁ”‘éﬁﬁﬂﬂi oo CEEATAYE BiEAReD VT e, Soncucted 11 Lhe
aspoctivel y. Rosul RearauEnSHRBrisida D By hual e fRS dipop il
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of butyI acryl 5 part of hacry parts (soli

contnt) gl s dey e ogg A MR E0E,
stirred fomeldOUrHED) 2008 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 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



tenperature. To the m xture was added 0.002 part of ferrous sulfate (FeS04
7H20), 0.005 part of ethylenediam netetraacetic acid 2 sal t .2 part
of sodi um formal dehyde sul foxylate and 1.0 part of p-net Egiﬂe,%nuéryz%oz

hydr oper oxi de. They were polynerized for 4 hours at 40 Cto obtain a 10
usual rubber latex (R 2) having a void ratio of 0 % by volune and a
particle size of 0.15 m After 85 partst @scrl id content) of the usual rubber
|latex (R-2) was heated to 45 C, thereto were added 0.15 part (solid

Forrous surtaeidin PEaB s Bk Bk FoBed Bhifinctibn Civenetbitdast cr s

acid 2 NatosQL%;?tar@_ndR(%Féh%g%l[eedgﬁo%%ﬂﬁupaB?r rfal dehyde sul foxylate. To the

m xture was I nuous a mxture-of "15 parts of nethyl
nmet hacrylate and - 0.01 ' part of cunene hydroperoxide over 1 hour. Post
pol ymeri zati on was conducted for 1 hour to obtain a usual graft copol yner

| atex (G 2) 20 having an %@MﬁﬁR&leg‘fW%ﬁ@ 34,18 m Post treatnent,
cted I'n

nol ding and eval uation were condu e sane manner as in Exanple 1.
congul 3 on, ther mal CPLaEt Fapios ERSa an el ettt VAR AR SH,
corpount R e oS ORI 4SRRI
Sl TR B4 B Oy RS ok B
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.



5 Pol ynerization, coagul ation, thernmal treatnent, dehydration,

powder form ng,

same nmanner as in Exanple 1 except that the anount
as the rubber conponent. was changed to 7 parts

coagul ation, thermal
and eval uati on were

changed
parts.

treat nent,

met hacryl ate was changed to 95
w OCao O

conpoundi ng, nol ding and eval uati on were
of all
and 10 parts,
Results are shown in Table 1. 10 COVPARATI VE EXAMPLE 5 Pol yneri zati on,
dehydriati on, drying, conpounding, nolding
conducted in the sane manner as in Exanple 1 except
that the 15 anount of the hollow rubber in the graft polynerization was

to 5 parts and the anount of nethyl
Results are shown in Table 1. 30 January 2004 -
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duct

30 Japteny

r-1

drying

P

respectively.
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1zod impact
Strength
(kgf-cm/cm?)

Vinyl chloride resin
molded article

Amount of
rubber

rubber particle

Void ratio of
{% by volume)

TABLE 1

cross-linking

Graft copolymer in molded article
agent in

Kind of Amount of

rubber

Ex. No.

(parts)

rubber (%)

85 51

30

0.3

Hollow
rubber

30 85 65

0.5

Hollow

rubber

44

1.0 30 85

Hollow

rubber

31

30 85

5.0

Hollow

rubber

85 40

10

0.5

Hollow
rubber

Com. Ex.
No.

21

85

0.5

Usual
rubber
Usual

14

85

7.0

rubber

22

30 85

7.0

Hollow
rubber

16

85

30

10.0

Hollow
rubber

30

0.5

Hollow
rubber
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INDUSTRIAL APPLICABILITY
The impact modifier of the present invention has an excellent
improving effect for impact resistance toward a vinyl chloride resin,
since it uses a suitable cross linking agent and a rubber particle having

a suitable void ratio.



i nproving effect for inpact resistance toward a vinyl chloride resin,
since it uses a suitable cross |linking agent and a rubber particle having
5 a suitable void ratio. 30 January 2004 -16 CLAI M5 1. ARJPryH¢e0%bdifier
for a vinyl chloride resin, which is prepared by polynerizing 10 to 70 %
by wei ght of a nononer or nononers 5‘§§ﬁtaining 60 to 100 % by wei ght of at
| east one vinyl nononer selected fromthe group consisting of a
(meth)acryl ate conpound, an aromatic vinyl conmpound, a vinyl cyanide
compound and vinyl chloride, and 0 £&MBIS% by weight of another nonomer
copol yneri zable therewith, in the presence of 30 to 90 % by weight of a
hol | ow rubber particle whose glass transition 10 tenperature Tg is at nost
0C and a void rati o As 3mpecOOnéaifigr visruae vinyl achlogidex rediaf ewhiahd isvhi ch

contains a_g¢ro i nki ng_agent o unt. .of 0.2 to 0.7 part by wei ght
boned on 18RS By RSHiHARREA b PR BRNGER o Budrbmer  BRbmdls 1 8"
The i nfact comairdihgro®io T8I ¥ hy walighteohatteadt ehagen@arionoher stlested er of
the holl ow.rubher in a Iat%x A vigﬁé.chjoiide

! o Stﬁtﬁ i§@50 ﬁo 300nm 3
resin conpBSft FEnEOSRr T HT SR OL T P IRFETAE SOMRATHL Eh ARG V! | east 50
% by wei ghtombouhdyh virijll eyhiie @nthdihed kipatiyl dlotigei drido tof40@bym 1.
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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.



chloride resin. There is used, as an excellent inpact nodifier, a copolyner
which is prepared by polynerizing 10 to 70 % by wei ght of ,,a r..or
nononers containing 60 to 100 % by wei ght of at | east ongqﬁaﬁggaggﬁéner
selected fromthe group consisting of a (meth)acrylate conpound, an
aromatic vinyl conpound, a vinyl cyanide conpound and vinyl chloride, and
0 to“40 % by wei ght of the other nnnowéf7c0polynerizable therewith, in the
presence of 30 to 90 % by weight of a hollow rubber particle of which
glass transition tenperature Tg is Cand a void ratio is 3 to 90
% by volume in a latex state, and Ichcontains a cross linking agent in
an anount of 0.1 to 5 parts by weight based on 100 parts by wei ght of the
total rubber conponent nonormer.

There is provided an excellent impact modifier for a vinyl

chloride resin. There is used, as an excellent impact modifier, a

5 copolymer which is prepared by polymerizing 10 to 70 % by weight of
a monomer or monomers containing 60 to 100 % by weight of at least
one vinyl monomer selected from the group consisting of a
(meth)acrylate compound, an aromatic vinyl compound, a vinyl
cyanide compound and vinyl chloride, and 0 to 40 % by weight of the

10 other monomer copolymerizable therewith, in the presence of 30 to
- 90 % by weight of a hollow rubber particle of which glass transition
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 0.1 to 5 parts by weight based on 100 parts by Weight of the

15 total rubber component monomer.



