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Whl ori de resi P'aceand nor e particularly to a Vi nyl
chlori de resi n havi ng an i-rpr eyed----i-Apact..resistance .
with an excellen that the vinyl chloride’ res'rﬁnse'lf e

possesses ori.ginally. A so called § MBS ‘(eSI AL eswhiernel b e ek hyizr
net hacryl ate, styrene and the |like are akft -polyimerized: Ght 0 Bugid
but adi ene rubber has been used as a reinforci ng! jen f arp

the i npactyINWSiGHBOREDE RESINCOMPOSMTION de |#esins::

that the transparency o1 the resins is not inpairted by:: tﬁe'h l,ncorp_orat i on ]
of the reinforcing agent . Vari ous |“r‘fﬁr ovenents of Hhem=sl

rei nforcing agent for wvinyl chloride resins or of the process for
inproving  the inppRE FASeRtARentfn Yeles to a vinyl chloride
resin composition, and more particularly to a vinyl
chloride resin composition having an improved impact
resistance with an excellent transparency that the vinyl
5 chloride resin itself possesses originally.

A so—called MBS resin wherein methyl
methacrylate, styrene and the like are graft—polymerized
onto a butadiene rubber has been used as a reinforcing
agent for improving the impact resistance of vinyl

10 chloride resins. It is important that the transparency of
the resins is not impaired by the incorporation of the
reinforcing agent. Various improvements of the
reinforcing agent for vinyl chloride resins or of the
process for improving the impact resistance of vinyl

15 chloride resins without impairing the transparency of the
resins are also proposed. However, demand for improvement
of the quality of vinyl chloride resin products is still
strong and a further improvement is desired.

For instance, it has been well known that the

20 impact strength of “the MBS resin is improved by
agglomerating the particles to form large particles.
Accordingly, various agglomerating techniques of the MBS
resin particles have been developed, as discussed in, for
instance, Japanese Examined Patent Publication No.

25 42-22541, and No. 46-31462, and the like. However, it is
general that when the MBS resin having a large particle
size is admixed with the vinyl chloride resin, the
obtained vinyl chloride resin composition 1is lowered in
transparency. As mentioned above, it is very difficult to

30 obtain both a high impact resistance and a good
transparency, the two properties being very important
properties of the vinyl chloride resin composition.

An - object of the present invention is, while
- adopting _the method wherein the particle size of the MBS

35 resin is increased as a means for markedly increasing the
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5 A further object of the present invention is to
provide a vinyl chloride resin composition having both a
high impact resistance and an excellent transparency.
These and other objects of the present invention
will become apparent from the description hereinafter.
10

In accordance with the present invention, there
is provided a vinyl chloride resin composition which
comprises:

15 (A) 1.to 30 % by weight of a graft copolymer and

(B) 99 to 70 % by weight of a vinyl chloride resin;

the graft copolymer (A) being prepared by

(i) adding a water—soluble electrolyte to an aqueous
latex containing 50 to 85 parts by weight of a

20 butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl
monomer, 10 to 0 % by weight of a vinyl monomer
copolymerizable therewith and 5 to 0 % by weight of
a crosslinking monomer, the butadiene polymer (a)

25 having an average particle size of less than 0.1
M m,

(ii) adding 1 to 45 parts by weight of a monomer mixture
(b) to the latex and carrying out the
polymerization,

30 the monomer mixture (b) comprising 51 to 100 % by
weight of an aromatic vinyl monomer, 49 to 0 % by
weight of an alkyl methacrylate and 0 to 20 % by
weight of a vinyl MOnoOmer copolymerizable
therewith,

35 (iii) adding 5 to 45 parts by weight of a monomer mixture
(c) to the polymerization mixture in the step (ii)
and carrying out the polymerization,
the monomer mixture (¢) comprising 51 to 100 % by
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of a vinyl monomer copolymerizable therewith, and

(iv) adding 0 to 30 parts by weight of a monomer mixture
(d} to the polymerization mixture in the step (iii)
and carrying out the polymerization,
the monomer mixture comprising 51 to 100 % by weight
of an aromatic vinyl monomer, 49 to 0 % by weight of
an alkyl methacrylate and 0 to 20 % by weight of a
vinyl monomer copolymerizable therewith;
the total amount of (a), (b), (c) and (d) being 100
parts by weight.

The aqueous latex of the butadiene polymer (a)
used in the present invention is an aqueous latex of the
butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl
monomer, 10 to 0 % by weight of a vinyl monomer (i)
copolymerizable therewith and 0 to 5 % by weight of a
crosslinking monomer. The butadiene polymer (a) has an
average particle size of less than 0.1 xzm The aqueous
latex is obtained in, for example, an  emulsion
polymerization manner.

The aromatic vinyl monomer is used when it is
required to raise the refractive index of the produced
butadiene polymer (a). Examples of the aromatic vinyl
monomer are, for instance, styrene, and the like.
Examples of the copolymerizable vinyl monomers (i) are,
for instance, a vinyl cyanidee monomer such as
acrylonitrile, an alkyl acrylate having a C, to Cs alkyl
group such as ethyl acrylate or butyl acrylate, and the
like, Examples of the crosslinking monomer are, for
instance, divinyl benzene, and the like. The aromatic
vinyl monomers, the copolymerizable vinyl monomers (i)
and the crosslinking monomers are not limited to those as
examplefied above. They are used alone or in admixture

thereof, respectively.
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When the butadiene content is less than 60 % by weight,
the impact resistance of the obtamed vinyl chloride resin
composition is lowered.

. Also, the aromatic vinyl monomer, the
copolymerizable vinyl monomer (i) and the crosslinking
monomer are used in such amounts as producing the
butadiene polymer (a) containing 40 to 0 % by weight of
the aromatic vinyl monomer, 10 to 0 % by weight of the
copolymerizable vinyl monomer (i ) and 0 to 5 % by weight
of the crosslinking monomer. From the viewpoint of
effectively improving the properties of the butadiene
polymer (a), it is ©preferable that the polymer (a)
contains from 30 to 15 % by weight of the aromatic vinyl
monomer, 5 to 0 % by weight of the copolymerizable vinyl
monomer (i) and 0 to 2 % by weight of the crosslinking
monomer. When the aromatic vinyl monomer content is more
than 40 % by weight, the butadiene content is too small.
When the copolymerizable vinyl monomer (i) content is
more than 10 % by weight, the impact strength of the
composition is lowered. When the crosslinking monomer
content is more than 5 % by weight, the impact strength of
the composition is lowered. When the crosslinkinge
monomer content is more than 5 % by weight, the impact
strength of the composition is lowered.

The average particle size of the butadiene
polymer (a) is less than 0.1 um, preferably from 0.07 to
0.08 um When the average particle size is not less than
0.1 xm it 1is difficult to agglomerate the MBS resin
particles, and the obtained composition is poor a little
in impact strength.

In the ©present invention, the water—soluble
electrolyte is added to the aqueous latex containing 50 to
85 parts by weight of the butadiene polymer (a), the latex
having a solid concentration of about 50 to 25 % by
weight.  Subsequently, 1 to 45 parts by weight of the

ﬁiﬁ placed
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copol yneri zable therewith and 5 to 0 % by wei ght of a crosslinking nononer,
.the butadi ene polyner (a) having an average particle si-ze - of less than 0.1
“(ii) adding 1 to 45 parts by wei ght of armnon&;_lg to t he

a

e
| at ex and carrying out t he pol yneriz he a%%f xt ure (b)
conprising 51 to 100 % by wei ght of an aromatic v l 49 to 0 % by
wei ght of an al kyl nethacrylate and O to 20 % by a Vi nyl
nononer copol yneri zabl e therewith ™ (i% i) adding 5 to 45 parts by wei ght
of a nmonomer mxture (c) to the polynerization mxture in the step (ii) and

carrying out the polynerjzati t he npnomer, mxtur C risiong 51 to
100 g//o bg monomer *mrxture (cm comprising 51 to 180( ‘2 B rrpWe1gh1:g og'

the aromatic vinyl monomer, 49 to 0 % by weight of the
alkyl methacryalte and 0 to 20 % by weight of the vinyl
monomer (ii) copolymerizable therewith is added to the

5 resulting aqueous latex and the polymerization is carried
out (the first stage graft polymerization). Then, 5 to 45
parts by weight of the monomer mixture (c) comprising 51
to 100 % by weight of the alkyl methacrylate, 49 to 0 % by
weight of the aromatic vinyl monomer and 0 to 20 % by

10 weight of the vinyl monomer (iii) copolymerizable therewith
is added to the reaction mixture in the first stage graft
polymerization and the polymerization is carried out (the
second stage graft polymerization). Then, 0 to 30 parts
by weight of the monomer mixture (d) comprising 51 to 100

15 % by weight of the aromatic vinyl monomer, 49 to 0 % by
weight of the alkyl methacrylate and 0 to 20 % by weight
of the vinyl monomer (ii) copolymerizable therewith to the
reaction mixture in the second stage graft polymerization
and the polymerization 1is carried out (the third stage

20 graft polymerization) to give the graft copolymer (A).
The total amount of the polymer (a), and the mixtures (b),
(c) and (d) is 100 parts by weight. In the present
invention, thus obtained graft copolymer (A) having an
average particle size of 0.1 to 0.3 x m is used.

25 Since, in the present invention, there 1is wused
the graft copolymer (A) prepared, as mentioned above, by
graft polymerizing the monomer mixture (b) containing
mainly the aromatic vinyl monomer onto the butadiene
polymer (a) to give a copolymer (1), then graft

30 polymerizing the monomer mixture {(c) containing mainly the
alkyl methacrylate onto the copolymer (1) to give a
copolymer (2), and further graft polymerizing the monomer
mixture (d) containing mainly the aromatic vinyl monomer
onto the copolymer (2), the transparency of the vinyl

35 chloride resin (B) - can be kept excellent as well as the
high impact resistance can be given to the vinyl chloride
resin (B).

The  water—soluble electrolyte is used for




3 wei ght of Ais thar Iate 4 9 to 0 %by weight of an aromatic
_vinyl nononer a ?Feﬁvel ght of a vinyl monomer copol ynerizable
“therewith, and ﬂ to 30 parts by weight of a nmonomer m xture (d)

to the polyrrerl in the step (iii) and carrying out the
pol ymeri zation, the nonomer m xture conprising 51 to 100 % by wei ght of an
aromati c vinyl nononer, 49 to 0 % by wei ght of an al kyl nethacrylate and O

to 20 % by [ rigabl en h t al
to 20 %1 (gfg@%e?gﬁ}gf e, d{ﬁgﬁéf GRYIYRE" ! #80! fork ©18HEd Mpdrifibe
polymerization. Examples of the
electrolyte are, for instance, a compound capable of
dissociating into Na*, K*, Mg?®*, Ca2*, A{ 3%, NH,*, or H*,

5 a compound capable of dissociating into C¢ ~, Br—, S0,2-,
503 2_, Sz 08 2_, N03_, NOz -, PO4 3-, C03 2= or OH_, and the
like. Examples of the electrolyte are, for instance,

NaCf , KCL, NazSO,, CaCl », AL Cf 5, and the like.
The amount of the electrolyte is preferable from
10 0.5 to 5 parts by weight, more preferably from 1.0 to 3
parts by weight, based on 100 parts by weight of the total
of (a), (b), (c) and (d). When the amount of the
electrolyte is more than 5 parts by weight, the latex is
unstable, and polymerization scales are apt to increase.
15 On the other hand, when the amount is less than 0.5 part,
it is difficult to cause the agglomeration.

The aromatic vinyl monomer contained in the
monomer mixture (b) and the monomer mixture (d) (which is
used in the first stage graft polymerization and the third

20 stage graft polymerization) is wused for the proposal of
agreeing the refractive index of the graft copolymer (A)
with that of the vinyl chloride resin (B) by raising the
refractive index of the graft copolymer (A), thereby
improving the transparency of the composition. Examples

25 of the aromatic vinyl monomer are, for instance, styrene,
e —methyl styrene, and the like.

The alkyl methacrylate contained in the monomer
mixture (b) and the monomer mixture (d) is used when it is
desired to improve the adhesion between the graft

30 copolymer (A) and the vinyl chloride resin (B), thereby
further improving the impact strength. Examples of the

alkyl methacrylate are, for instance, an alkyl
methacrylate having a C, to Cs alkyl group such as methyl
methacrylate, and the like. Examples of the

35 copolymerizable monomer (ii) are, for instance, a vinyl
cyanide monomer -such as acrylonitrilee and an alkyl
acrylate such as éthyl acrylate or butyl acrylate, and the
like. The aromatic vinyl monomer, the alkyl methacrylate
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ar polyherizaticn angge Shyt endimitednd tothehe | i kSmpounds as

examplified above, respectively. Also, they may be used
alone or in admixture thereof. The kinds of the aromatic
vinyl monomers used in the first stage graft
polymerization and the third stage graft polymerization
may be the same or different. Similarly, the kinds of the
alkyl methacrylates and the copolymerizable vinyl monomers
(ii) used in the first stage graft polymerization and the
third stage graft polymerization may be the same or
different, respectively.

Each of the monomer mixture (b) and the monomer
mixture (d) contains from 51 to 100 % by weight,
preferably from 70 to 100 % by weight, of the aromatic
vinyl monomer. When the aromatic vinyl monomer content is
less than 51 % by weight, the transparency of the vinyl
chloride resin composition is lowered. Also, each of the
monomer mixture (b) and the monomer mixture (d) contains
from 49 to 0 % by weight of the alkyl methacrylate and 0
to 20 % by weight of the copolymerizable vinyl monomer
(ii ). From the viewpoint of effectively improving the
properties of the graft copolymer (A), it 1is preferable
that the each mixture (b) or (d) contains from 30 to 0 %
by weight of the alkyl methacrylate and 0 to 10 % by
weight of the copolymerizable vinyl monomer (ii). When
the alkyl methacrylate content is more than 49 % by
weight, the aromatic vinyl monomer content is too small
When the copolymerizable vinyl monomer (ii) content is
more than 20 % by weight, the transparency of  the vinyl
chloride resin composition is lowered.

The alkyl methacrylate contained in the monomer
mixture (c), used in the second stage graft
polymerization, is used for improving the impact strength
of the composition. The aromatic vinyl monomer contained
in the monomer mixture (c¢) is used when it is desired that
the refractive index of the graft copolymer (A) is agreed
with that of the vinyl chloride resin (B) by raising the

t he
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crosslinking nmnononer are, for instange, - divinyl benzene, and the
i ke. The aromatic vinyl nononers, the copol ynerizable vinyl nononers
(i) and the crosslinking nononers are not |limted to those as exanpl efied

above.  Theyrefpaetivesedndakondf orthien copalytmere (Akr edtherebgpeditviety .
4 Butadiene 'isfnﬁjrsb%qn'gn S Q antr%ijag.tt'er?csy pr%cilumtr}ge composition. The
copolymerizable vinyl monomer (iii) contained in the
monomer mixture (¢) is used when it is required to improve

5 the processability of the composition or to improve the
occurence of fish eyes during processing. The same
compounds as exemplified in the monomer mixture (b) or the
monomer mixture (d) can be used as the alkyl methacrylate,
the aromatic vinyl monomer, and the copolymerizable vinyl

10 monomer (iii) contained in the monomer mixture (c). These
components are not limited thereto.

The monomer mixture (c) contains from 51 to 100 %
by weight, preferably from 70 to 100 % by weight, of the
alkyl methacrylate. When the alkyl methacrylate content

15 is less than 51 % by weight, the impact strength of the
composition is lowered.

Also, the monomer mixture (c) contains from 49 to
0 % by weight of the aromatic vinyl monomer and from 0 to
20 % by weight of the copolymerizable vinyl monomer (iii).

20 From the viewpoint of effectively improving the properties
of the graft copolymer (A), it 1is preferable that the
mixture (c) contains from 30 to 0 % by weight of the
aromatic vinyl monomer and from 0 to 10 % by weight of the
copolymerizable vinyl monomer (iii). When the aromatic

25 vinyl monomer content is more than 49 % by weight, the
amount of the alkyl methacrylate is too small. When the
copolymerizable vinyl monomer (iii) content is more than 20
% by weight, the transparency and the impact resistance of
the composition are lowered.

30 The amounts of the butadiene polymer (a), the
monomer mixture (b), the monomer mixture (c) and the
monomer mixture (d) are from 50 to 85 parts by weight,
from 1 to 45 parts by weight, from 5 to 45 parts by weight
and from 0 to 30 parts by weight, respectively, the total

35 amount of (a), (b), (c) and (d) being 100 parts by
weight. The sum of the monomer mixtures (b) and (d) is
from 5 to 45 parts by weight. When the graft
polymerization in three stages is conducted, it is
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copol yneri zable vinyl nononmer (i) and the crosslinking nononer are
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to 0 %by weight of the aromatic viny§ menonmer, 10 to O % by wei ght of the
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parts by weight, from 5 to 45 parts by weight and from 4

to 30 parts by weight, and more preferably, from 60 to 80
5 parts by weight, from 2 to 10 parts by weight, from 10 to
20 parts by weight and from 5 to 15 parts by weight, the
total amount of (a), (b), (c) and (d) being 100 parts by
weight. Also, when the graft polymerization in two stages
is conducted, it is preferable that the amounts of (a),
10 (b) and (c) are respectively from 50 to 85 parts by
weight, from 5 to 45 parts by weight and from 5 to 45
parts by weight, and more preferably from 60 to 80 parts
by weight, from 10 to 20 parts by weight and from 10 to 20
parts by weight, the total amount of (a), (b) and (c)
15 being 100 parts by weight. When the amount of the
butadiene polymer (a) is less than 50 parts by weight, the
impact strength of the composition is lowered. When the
amount of the polymer (a) is more than 85 parts by weight,
the graft copolymer (A) is apt to become a massive
20 material during post treatment and no nomal resin is
obtained. When the sum of the amount of the monomer
mixtures (b) and (d) is less than 5 parts by weight, the
transparency of the composition is lowered, and when the
sum amount is more than 45 parts by weight, the impact
25 strength is lowered. @~ When the amount of the monomer
mixture (c) is less than 5 parts by weight, the impact
strength is lowered, and when the amount is more than 45
parts by weight, the transparency is lowered.
The first stage graft polymerization is not
30 particularly limited in reaction conditions, and the like
so long as prior to the first stage graft polymerization,
the water—soluble electrolyte is added to the aqueous
latex of the butadiene polymer (a). The second stage
graft polymerization is not particularly limited in
35 reaction conditions, and the like. However, there is a
case where the amount of scales generated during
polymerization is increased. @Such a defect can be solved
by, on the second stage graft polymerization, previously
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Is difficulgg tﬁrep%gghong}rr’at For! h1?1s’t:ancse, gacll{qng the monomer mixture
o (c) to 5 to 90 parts by weight, preferably from 10 to 90
parts by weight, based on 100 parts by weight of the total
of (a), (b), () and (d), of an aqueous solution
containing 0.05 to 3 parts by weight, preferably from 0.1
to 1 part by weight, based on 100 parts by weight of the
10 total of (a), (b), (c) and (d), of an emulsifier and
stirring the mixture to emulsify. Examples of the
emulsifier are, for instance, a soap such as sodium oleate
potassium oleate or potassium palmitate, emulsifiers
generally used, and the like. The emulsifier is not
15 limited thereto.
When the amount of the emulsifier is less than
0.05 part by weight, the effect for decreasing the amount
of the scales is lowered, and when the amount is more than
3 parts by weight, the obtained composition is lowered in
20 heat stability. Also, when the amount of the aqueous
solution containing the emulsifier is less than 5 parts by
weight, it is impossible to smoothly emulsify the monomers
in the monomer mixture (c), and when the amount is more
than 90 parts by weight, the concentration of the graft
25 copolymer (A) is lowered, so the productivity is lowered.
As a means for emulsifying, a usual manner using a
homogenizer or a line mixer can be adopted.
The average particle size of the graft copolymer
(A) is from 0.1 to 0.3 um, preferable from 0.12 to 0.2
30 uzm When the average particle size is less than 0.1 © m,
the effect for improving the impact resistance is lowered.
Wheén the average particle size is more than 0.3 ¢ m, the
transparency is remarkably lowered.
In order to improve the transparency of final
35 molded articles, it is preferable that the refractive
index of the graft copolymer comes sufficiently close to
that of the vinyl chloride resin Typically, it is
preferable that the difference in refractive index between



particles,
~strengt h.

. . his
. In the present invention, the water-soluble
added to the aqueous |atex containing 50 to 85 parts by wei gh
but adi ene polyner (a), the |latex having a solid concentration

and the obtained conposition is poor a little i irﬁ'aect

ﬁ

to 25 % by weight. Subsequently, < tbl 45 parts by weight of the

nmononmer m xture (b) conprising 51 to 100 %
nonormer ,
wei ght of tH&&i

to

t he

49 to O %?g/mwei ght of the al kyl nethacryalte and 0 to 20 %.b

10

15

20

25

30

35

is from about 0 to about 0.01.

From the thus obtained aqueous latex of the graft
copolymer (A), a polymer powder is obtained by adding an
acid and/or a salt to the latex to coagulate the polymer
particles, thermally treating, washing the polymer
particles with water, dehydrating and drying.

The obtained graft copolymer (A) is blended with
the vinyl chloride resin (B) in an amount of 1 to 30 % by
weight, preferably from 3 to 30 % by weight, more
preferably from 5 to 15 % by weight based on the total
weight of the graft copolymer (A) and the vinyl chloride
resin (B) in a usual manner to give the resin composition
of the present inventionn When the amount of the graft
copolymer (A) is less than 1 % by weight, the impact
resistance of the composition is lowered. When the amount
is more than 30 % by weight, the rigidity is lowered.

The vinyl chloride resin (B) is not particularly
limited. Any of those generally called vinyl -chloride
resins or polymers, polyvinyl chloride resins or the like,
e.g. vinyl chloride homopolymer, vinyl chloride copolymers
having a vinyl chloride content of at least about 80 % by
weight, and post-chlorinated polyvinyl chloride can be
used.

The composition of the present invention may
contain usual additives used for vinyl chloride resins,
such as a stabilizer or lubricant, and the like,

The resin composition of the present invention
can be formed into molded articles, for example, by
injection molding, calendering, blow molding, and the
like. The molded articles have a high impact resistance
and a good transparency and are suitably used for the
purposes such as bottles and sheets.

The ©present invention is more specifically
described and . explained by means of the following
Examples, in which’ all parts and % are by weight unless
otherwise noted. It is to be understood that the present
invention is not limited to these Examples.
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resulting aqueous |atex and the polynerizat+on-—-is-- €arried out (the
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4 ts. b
“nmononer mixture (c) conprising 51 to 100 %b1]);p?SShee s Hee X Ry |
nmet hacrylate, 49 to 0 % by wei ght of the aronm lm “ﬂm r and 0 to 20
% by wei ght of the vinyl nononmer (i4i)jZzopely ith is added
to the reaction mxture in the first stage graft polynerization and the

pol ymeri zation is carried out (the second stage graft polynerization).
Then, 0 to 30 parts by weight of t/Bxamplemér m xture (d) conprising 51 to

; . AN L s S
Al kyl methacyl are adh 0Py ibeyigdtidh, RSSEEL ediobl, WIH 8 irfer tNe
copol yreri zabas chargedt iwith t B0 qartsorofni water i hot Heardscofd sedigan gr af t
pol yneri zatifga@d ohGoPo! &Ry | 7 | PericusalsullffteOULFSAE. HijOY Shapss

5 part of disodium ethylenediaminetetraacetate, 0.2 part of
formaldehyde sodium sulfoxylate, 0.2 part of tripotassium
phosphate, 75 parts of butadiene, 25 parts of styrene, 1.0
part of divinyl benzene and 0.1 part of diisopropylbenzene
hydroperoxide. The polymerization was carried out at 50C

10 for 15 hours to give a rubber latex of which average
particle size of polymer particles was 750 A (hereinafter
referred to as “rubber latex A”). The polymerization
conversion was 99 %.

To 210 parts of the rubber latex A (solid matter:

15 70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 2.3 parts of potassium chloride. To the latex was
then continuously added a mixture (b) of 14 parts of

20 styrene, 1.0 part of methyl methacrylate and 0.2 part of
cumene hydroperoxide at 70C over 3 hours, and the
polymerization was further continued for 30 minutes (the
first stage graft polymerization). Then, a mixture (c) of
14 parts of methyl methacrylate, 1.0 part of styrene and

25 0.1 part of cumene hydroperoxide was continuously added at
70C over 3 hours, and the polymerization was further
continued for 1 hour (the second stage  graft
polymerization) to give an aqueous latex of a graft
copolymer.

30 The nparticles of the graft copolymer latex were
agglomerated, and had an average particle size of 1500 A.

A - weight ratio of scales generated during graft
polymerization to the graft copolymer was 2.2 %
_ Sulfuric acid was added to the obtained graft

35 polymer latex to deposit the polymer, and the polymer
powder through heat treating, rinsing, dehydrating and
drying. .

To 90 parts of polyvinyl chloride containing 1.5



graft polynerization) to give the graft copolyner (A). The: {ot ak armunt of

the polyner (a), and the m xtures (b), (c) and (d) |s) t

“weight. In the present invention, thus obtained gre‘? de paqeg‘)
having an average particle size of 0.1 to 0.3 [err] mis

the present invention, there is used the graft copolyner

nment i oned above, by graft polyneri z+ngl3 he-nononer m xture (b) cont ai n| ng
mai nly the aromatic vinyl nonomer onto the butadiene polyner (a) to

gi ve a copolyner (1), then graft polynerizing the nononmer mxture
(c) contai nipayrtsai rofy t bty kytiin retmercapt rde oatablhner,copﬁl@/rrepal(m ob give

a copol yner rﬁbﬁraﬂdr{aﬁbi@%&egrﬁa RebY Mgz g tahebdesegaﬂ?qy ‘(”f)‘étéx?)

cont ai ni ng mat | c mer _onto t
transpar encyves tasled njf parts the graft  copolymer  powder.

mixture was kneaded for 8 minutes by rolls of 170C, and
5 was pressed for 15 minutes by heat pressure rolls of 180T

to give Izod impact test specimens having a thickness of 6

mm and transparent sheets having a thickness of 5 mm. The

Izod impact strength was measured according to JIS K 7110,

and the light transmission was measured according to JIS K
10 6714. The results are shown in Table 1.

Example 2
The procedure of Example 1 was repeated except
that the monomer mixture (c) used in the second stage
15 graft polymerization, that is, 14 parts of methyl
methacrylate, 1.0 part of styrene and 0.1 part of cumene
hydroperoxide were emulsified in an aqueous solution of
0.3 part of sodium oleate and 15 parts of water by using a
homogenizer, then the obtained emulsion was continuously
20 added to the reaction mixture in the first stage graft
polymerization over 3 hours.
The results are shown in Table 1.

Example 3
25 The procedure of Example 1 was repeated except
that the amount of potassium chloride was changed to 2.7
parts, so the obtained graft copolymer had an average
particle size of 1800 A.
The results are shown in Table 1
30
Example 4
The procedure of Example 1 was repeated except
that before adding the monomer mixture (c), 15.3 parts of
an aqueous solution containing 0.3 part of sodium oleate
35 was added to the reaction mixture in the first stage graft
polymerization. '
The results are shown in Table 1.



chloride resin (B) can be kept excellent as well as the high inpact

resi stance can be given to the vinyl chloride resin (B). The

“wat er - sol ubl e el ectrol yte S used for 6 aggl onerating the rubber
particles to formlarge particles during t he graft pol ymeri zati on.
Exanpl es of the electrolyte are, for instance, a conpound capable
of dissociating into Na[err], Klerr], M[err], Ca[err], Aferr], NHerr],
or Herr], a conpound capabl e of dissod attng into C[err], Br[err],

SJerr], SOerr], Slerr]derr], NQerr] NOJerr], PJerr], CJerr] or

OH err], and the like. Exarrpl of the el ect onte are, for
i nstance, mparatlve f

The rubber latex A was prepared in the same
manner as in Example 1.
To 210 parts of the rubber latex A (solid matter:
5 70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate and 0.1 part of formaldehyde sodium
sulfoxylate. '
To the resulting mixture was continuously added a
10 mixture of 14 parts of methyl methacrylate, 1.0 part of
styrene and 0.1 part of cumene hydroperoxide at 70C over
3 hours, and the polymerization was continued for 30
minutes.

Then, a mixture of 14 parts of styrene, 1.0 part
15 of methyl methacrylate and 0.2 part of cumene
hydroperoxide was continuously added over 3 hours, and the
polymerization was further continued for 1 hour to give an
aqueous latex of a graft copolymer having an average
partlcle size of 800 A.
20 A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 1.

Comparative Example 2
25 The procedure of Comparative Example 1 was
repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed.
The results are shown in Table 1.

30
Comparative Example 3
The procedure of Example 1 was repeated except
that the order of the first stage graft polymerization and
the socond stage graft polymerization was reversed and
35 potassium chloride was used in an amount of 1.5 parts.
The results are shown in Table 1.
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NaCl [err],.-

KGH, Na[err]SCIerr], CaCl[err], AlC[err], and the like. The
anount of the roI yte is preferable from0.5 to 5 parts by weight,
upsem to 3 parts by weight, based on 100 parts by wei ght

(b) (c) and (d). When the amount of the
rmre than 5 parts by weight, the latex 1is unstable,

nor e
of

and

po ymerlzatlon scales are apt to i crease. On the other hand, when the

amount is less than 0.5 part, it is di
The aromatic vinyl

icult to cause the aggl oneration.
m)norrer contained in the nonomer m xture (b) and the

nmononer m xture (d) |ch 1, used in t first stage aratt p rrerlzatlon
and the third stage ?%ﬁxf :K |‘§aﬁse8r?1%rreaheubro§b€

agr eei ng t hanamfierasi VB Enalmp

vinyl chloride resin£8) 28y rgirts"%f Nehe rubber latex A (solid matter:

10

15

20

25

30

35

70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 1.8 parts of potassium chloride.

To the resulting mixture was continuously added a
mixture of 15 parts of styrene, 15 parts of methyl
methacrylate and 0.3 part of cumene hydroperoxide at 70°C

over 5 hours, and the polymerization was continued for 1,

hour to give an aqueous latex of a 'graft copolymer having
an average particle size of 1500 A.

. A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 1.

Comparative Example 5

The rubber latex A was prepared in the same
manner as in Example 1.

A polymerization vessel equipped with a stirrer
was charged with 45 parts of the rubber latex A (solid
matter: 15 parts), 200 parts of water, 0.2 part of sodium
oleate, 0.0017 part of ferrous sulfate, 0.00425 part of
disodium ethylenediaminetetraacetate, 0.17 part of
formaldehyde sodium sulfoxylate, 0.17 part of tripotassium
phosphate, 63.75 parts of ©butadiene, 21.25 ©parts of
styrene, 0.85 part of divinyl benzene and 0.85 part of
diisopropylbenzene hydroperoxide. The polymerization was
carried out at 50C for 24 hours. After 6 hours and 12
hours from the beginning of the polymerization, 0.3 part
of sodium oleate was added to the reaction mixture,
respectively, and after 18 hours from the beginning, 0.475
part of sodium oleate was added. @The obtained rubber
latex of which average particle size of polymer particles
was 1400 A (hereinafter referred to as “rubber latex
B”). The polymerization conversion was 99 %

To 210 parts of the rubber lates B (solid matter:

1the graft copolyner (A wth that of t he



refractive index of the graft copolynmer (A), thereby inproving the
transparency of the conposition. Exanpl es of the aromatic vinyl nononer
‘are, for instance, styrene, [err]-methyl styrene, and the |ike. The al kyl
met hacryl ate contained in the nononmer mxture (b) and the nononmer m xture
(d) is used when it is desired to inprove the adhesi on bet ween the
graft copolyner (A) and the vinyl chloride resin (B), thereby further
i nproving the inpact strength. Exaril ess of the al kyl nmet hacryl ate
are, for I nstance, an al kyl nmethacrylate having a CJerr] to (err]

al kyl group such as nethyl nethacryl ate, and _ the li ke. Exanpl es
of = the copdPynpartsdbl wergonadeded (200 parts oforwatenst afd¥2 parti mf

cyani de  noneg@fousSUcsulface, aqy.pbani EFdr'te, ofan@is@diund! K¥th@ehetadgirgch as
ethyl acryl a%gtroa{acggéé/el A cllat eﬂ.fl : tpg.lgt of formaldehyde sodium
sulfoxylate. @To the latex was then continuously added a
5 mixture of 14 parts of methyl methacrylate, 1.0 part of
styrene and 0.1 part of cumene hydroperoxide at 70C over
3 hours, and the polymerization was further continued for
30 minutes (the first stage graft polymerization). Then,
a mixture of 14 parts of styrene, 1.0 part of methyl
10 methacrylate and 0.2 part of cumene hydroperoxide was
continuously added at 70°C over 3  hours. The
polymerization was further continued for 1 hour (the
second stage graft polymerization) to give an aqueous
latex of a graft copolymer having an average particle size
15 of 1500 A.
A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 1.

20 Comparative Example 6
The procedure of Comparative Example 5 was
repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed.
25 The results are shown in Table 1.

Comparative Example 7
The procedure of Comparative Example 3 was
repeated except that potassium chloride was used in an
30 amount of 1.1 parts.
' The results are shown in Table 1.
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|ike. The aromatic vinyl nonomer, the alkyl nethacrylate JasaBnegnRteHaeced

copol ynerizable nmononer (ii) used in the first stage
"pol ynerization and the third stage graft polynerizatio I H" ﬂﬁ
limted to the conpounds as exanplified above, respec
they may be used alone or in adm xt ]L.I)}e t hereof. The kinds of the

aromati c vinyl TONOIEr S used Tn | he first st age graft
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third stage graft polynerization my be the sanme or different,

respectively. Each of the nononer

“contains from
wei ght,
cont ent
resin

t he nonomer

met hacrylate and 0 to

mononer (ii).

properties of the graft copol yner

conposition

51

From

to

of the aromatic vinyl
Is less than 51 % by wei ght,
I's | owered.

20
t he

100 %

nonomer .
Al so,
%

Vi ewpoi nt

(A,

by wei ght,

m xture (b) and the nononer
preferably from70 to 100 % by

When the aromatic vinyl

of
i

ach

by wei ght of the

t he transparency of the vinyl
of the nononer
m xture (d) contains from 49 to 0 % by wei ght of the al kyl

m

m xture (d)
nonomner

chl ori de
xture (b) and

copol yneri zabl e vi nyl

effectively

t

| mprovi ng
Is preferable that the each

m xture (b) or (d) contains from30 to 0 %by weight of the
nmet hacrylate and O '
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Com.Ex.6

10

: Whether the aggromelation of the graft copolymer was caused or not was observed.

¥]

(Notes)

Com.Ex.7

The aggromelation was not caused.

Yes : The aggromelation was caused. No :

Whether the monomer mixture used in the 2nd stage was emulsified or not.

Yes : The monomer mixture was emulsified No :

¥2 :

The monomer mixture was not emulsified.

The weight ratio of scales generated during graft polymerization to the graft copolymer

%3 :

Rubber latex A

Styrene

: A

*4

St

*

Methyl methacrylate

Rubber latex B

M
B

*6

*7

t he

al kyl

1is Sheet Has Been Replaced Tt

I

[




wei ght of the copolynerizable vinyl rmnorrer (1i—)y. When the "alkyl

net hacrylate content s nore than % by 1)@/@hggtHast§ggn REQAGRLTC - Vi nyl
“nononer content is too small. Wen the copol yner nononer
(ii) content is nore than 20 % by wei ght, the trnﬂlﬂﬁHm E\lmmjt he vi nyl
chloride resin conposition is |owered. The al kyl ntai ned in
t he nononer m xture (c), used =inl9 the second st age graft

pol ymerization, is used for inproving the inpact strength of the
conposi ti on. The aromatic vinyl nononer contained in the nonomer m xture
(c) is used when it is desired that tExampla &ctive index of the graft

copol ymer (A) is agregfiew Hjpbeat laftekheAV' Wds Chirephrel F 68 Nthe) Bime
rai sing the
manner as in Example 1.
To 210 parts of the rubber latex A (solid matter:
5 70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 2.4 parts of potassium chloride. To the latex was
then continuously added a mixture (b)) of 4 parts of
10 styrene and 0.1 part of cumene hydroperoxide at 70°C over
1 hour, and the polymerization was further continued for
30 minutes (the first stage graft polymerization). Then,
a mixture (c’) of 15 parts of methyl methacrylate, 1.0
part of styrene and 0.1 part of cumene hydroperoxide was
15 continuously added to 70T over 3 hours to the
polymerization mixture in the first stage graft
polymerization, and the polymerization was further
continued for 30 minutes (the second stage graft
polymerization). Then, a mixture (d) of 10 9parts of
20 styrene and 0.2 part of <cumene hydroperoxide was
continuously added at 70T over 2 hours to the
polymerization  mixture in the second stage  graft
polymerization, and the polymerization was further
continued for 1 hour (the third stage graft
25 polymerization) to give an aqueous latex of a graft
copolymer.
The particles of the graft copolymer latex were
agglomerated, and had an average particle size of 1800 A.
A weight ratio of scales generated during graft
30 polymerization to the graft copolymer was 4.5 %.
_ A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2. '

35 - Example 6
The procedure of Example 5 was repeated except
that the monomer mixture (c) used in the second stage
graft polymerization, that is, 15 parts of methyl



8 refractive index of the copolyner (A), thereby further inproving
the traa@%?@éﬁ-%)eeen Répladed® conposition.  The copol ynerizable vinyl

“nononer ned in the nononmer mxture (c) is used when it is
required l‘w m processabl lity of the conposition or to inprove the
occurence during processing. The sane conpounds as
exenplified in the rmnomer m xture (b)gﬁ; t he nononer m xture (d) can be

used as the al kyl nethacrylate, the ar tTc vinyl nonomer, and the
copol yneri zabl e vinyl nononer (iii ) contained in the monomer mxture (c).

FPﬁ%%‘i"?‘é"%%%*ﬁﬁéiﬁaﬁé) nd: OB, 68 v SEYETe o HR"TBY oAt .gh%uﬁgﬂ the:
ydroperox1de were emuls1 ied in an aqueous solutlon of
0.3 part of sodium oleate and 15 parts of water by using a
homogenizer, then the obtained emulsion was continuously
5 added to the reaction mixture in the first stage graft
polymerization over 3 hours.
The results are shown in Table 2.

Example 7
10 The procedure of Example 5 was repeated except
that the amount of the used potassium chloride was changed
to 1.8 parts, so the obtained graft copolymer had an
average particle size of 1300 A.
The results are shown in Table 2.
15
Example 8
The procedure of Example 5 was repeated except
that before adding the monomer mixture (c’), 15.3 parts of
an aqueous solution containing 0.3 part of sodium oleate
20 was added to the reaction mixture in the first stage
polymerization.
The results are shown in Table 2.

Comparative Example 8
25 The rubber latex A was prepared in the same
manner as in Example 1.

To 210 parts of the rubber latex A (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine-

30 tetraacetate and 0.1 part of formaldehyde sodium
sulfoxylate.

To the resulting mixture was continuously added a
mixture of 15 parts of methyl methacrylate, 1.0 part of
styrene and 0.3 part of cumene hydroperoxide at 70C over

35 3 hours, and the polymerization was continued for 30
minutes.

Then, a mixture of 14 parts of styrene and 0.2
part of cumene hydroperoxide was continuously added over 3



al kyl met hacryl ate. Wien the alkyl nmethacrylate content is |ess than
51 % by weight, the inpact strength of the conposition is |owered. AlSso,
“the monomer mixture (c) contains from49 to 0 % by weight of the aromatic
vi nyl nononer and fromO to 20 % by wei ght of the copol yneri zabl e vi nyl
mononer (iii). Fromthe viewpoint of eziect ively inproving the properties
of the graft copol yrrer (A, it preferable that the mxture (c)
contains from 30 to % by weight of the aromatic vinyl nonomer and

f 0Oto 1 ht | e
V\[‘\gnm thg Chcc{ﬁrrl?t’ll \é\ﬁl‘/ﬂgn Hﬁg EB%&&E{%%{E%{' ?‘?grmﬁ% an cc%ﬂﬁl/ E wel gh% t he
anount of tHOUBG| k9| mﬁha@?yaauéoug Fexsnef | a snﬁﬁ {ORBO @ryﬂf»@m&me

vinyl nononmein (dvdrhgeopaetitle siseref g0 RQ % by weight, the transparency
and the inpact resistance of .

Yesin composition was prepared and estimated in
5 the same manner as in Example 1. The results are shown in

Table 2.

Comparative Example 9
The procedure of Comparative Example 8 was
10 repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed.
The results are shown in Table 2.

15 Comparative Example 10
The procedure of Comparative Example 8 was
repeated except that potassium chloride was used in an
amount of 1.8 parts.
The results are shown in Table 2.

20
Comparative Example 11
The rubber latex A was prepared in the same
manner as in Example 1.
To 210 parts of the rubber latex A (solid matter:
25 70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 2.3 parts of potassium chloride.
To the resulting mixture was continuously added a
30 mixture of 15 parts of styrene, 15 parts of methyl
methacrylate and 0.3 part of cumene hydroperoxide at 70¢C
over 5 hours, and the polymerization was continued for 1
hour to give an aqueous latex of a graft copolymer having
an average particle size of 1800 A.
35 A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2. ’ e e e e e o
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the conposition are | owered. The anounts of the butadi ene polyner (a), the
‘mononer mxture (b), the nonomer mxture (c) and the nononmer m xture
‘(d) are from50 to 85 parts by weight, from 1 to 45 parts by weight, from
5 to 45 parts by weight and from 0 to 30 parts by weight, respectively,

the total amount of (a), (b), 2 (d) being 100 parts by
wei ght. The sum of the nononer mxturz s (b) and (d) is from 5 to 45
parts by weight. When the graft polynerization in three st ages

is conducted, it is prefecag?grgﬂ% EQ@@@L;QS of (a), (b), (c) and
(d) are respectlvely tl‘rl'x%m r?x ber latex A ‘was preparegmm tt(?lezosame
manner as in Example 1.
A polymerization vessel equipped with a stirrer
5 was charged with 27 parts of the rubber latex A (solid
matter: 9 parts), 200 parts of water, 0.2 part of sodium
oleate, 0.0018 part of ferrous sulfate, 0.0045 part of
disodium ethylenediaminetetraacetate, 0.18 part of
formaldehyde sodium sulfoxylate, 0.18 part of tripotassium

10 phosphate, 68.25 parts of butadiene, 22.75 parts of
styrene, 0.91 part of divinyl benzene and 0.91 part of
diisopropylbenzene hydroperoxide. The polymerization was
carried out at 50C for 40 hours. After 6 hours, 12 hours
and 18 hours from the beginning of the polymerization,

15 0.2635 part of sodium oleate was added to the reaction
mixture, respectively. The obtained rubber latex of which
average particle size of polymer particles was 1650 A
(hereinafter referred to as “rubber latex C”). The
polymerization conversion was 99 %.

20 _ To 210 parts of the rubber latex C (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium -ethylenediamine-
tetraacetate and 0.1 part of formaldehyde  sodium
sulfoxylate. @To the latex was then continuously added a

25 mixture of 15 parts of methyl methacrylate, 1.0 part of
styrene and 0.1 part of cumene hydroperoxide at 70°C over
3 hours, and the polymerization was further continued for
30 minutes (the first stage graft polymerization). Then,
a mixture of 14 parts of styrene and 0.2 part of cumene

30 hydroperoxide was continuously added at 70C over 3 hours.
The polymerization was further continued for 1 hour (the
second stage graft polymerization) to give an aqueous
latex of a graft copolymer having an average particle size

of 1800 A.

35 A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2.
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parts by weight, from5 to 45 parts by weight and from4 to 30 parts by

wei ght, and nore preferably, from 60 to 80 parts by weight, from2 to 10
parts by weight, from10 to 20 parts by weight and from5 to 15 -parts by- -
wei ght, the total amount of (a), (b), (c) and (d) bei ngrhldéhdapiiisBdLY Reolaced
wei ght. Al so, when the graft polynerization in two stage ,
it is preferable that the amounts of (a), (b) and lulﬂ”‘lm% ]l”ﬂf
respectively from 50 to 85 parts 2y +eight, from by
wei ght and from 5 to 45 parts by weight, and nore preferably from 60 to
80 parts by weight, from 10 to 20 parts by weight and from 10 to 20 parts
by wei ght, the total amount of CompanstiveExamplecildyg 100 parts by

wei ght.  Wen the armeint profedire bé’ftad%&ﬂﬁa%’ﬂi%?r}ﬁé}nﬂlé :%S 50
Darts oY Vo1 qeatd 'SR SHhEPO'the OlorklE  SPTRR ' KR ' Stdet it
polymerization and the second stage graft polymerization
5 was reversed.
The results are shown in Table 2.

Comparative Example 14
The rubber latex C was prepared in the same
10 manner as in Comparative Example 12.

To 210 parts of the rubber latex B (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine-
tetraacetate and 0.1 part of formaldehyde sodium

15 sulfoxylate.

To the resulting mixture was continuously added a
mixture of 4 parts of styrene and 0.1 part of cumene
hydroperoxide at 70C over 1 hour, and the polymerization
was continued over 30 minutes (the first stage graft

20 polymerization).

Then, a mixture of 15  parts of methyl
methacrylate, 1.0 part of styrene and 0.1 part of cumene
hydroperoxide was continuously added over 3 hours, and the
- polymerization was continued for 30 minutes (the second

25 stage graft polymerization).

Then, a mixture of 10 parts of styrene and 0.2
parts of cumene hydroperoxide was continuously added at
70°C over 2 hour, and the polymerization was continued for
1 hour (the third stage graft polymerization) to give an

30 aqueous latex of a graft copolymer having an average
particle size of 1800 A.

A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2.

35
Comparative Example 15
The procedure of Comparative Example 10 was
repeated except that the amount of potassium chloride was




anount of the polymer (a) is nore than 85 parts by weight, the graft
.copolynmer (A) is apt to becone a massive material during post treatnent
and no nomal resin is obtained. Wien the sum of the anount of the
nmononer m xtures (b) and (d) is less than 5 parts by weight, the
transparency of the conposition is |owered, and when the sum anount is
more than 45 parts by weight, the inpggt strength is |owered. When
the anount of the nonomer m xture ?g) is less than 5 parts by

wei ght, the inpact strength is |owered, and when the anmount is nore than 4
5 parts by 1 t tha ency is lowered. The first stage graft
pol yneri zat ;"glhﬁﬁ%esd %tl'%aﬁéﬁogll arly limted in reaction conditions, and
the like so long as pAherresultseare ;shovem aige Table t2.pol ymeri zation, the

wat er-soluble electrolyte is added to the aqueous
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parts by weight, based on 100 parts by weight of the total of (a), (b),
(c) and (d), of an agqueous solution containing 0.05 to 3 parts
‘by weight, preferably from 0.1 to 1 part by weight, based on 100 parts

by weight of the total of (a), (b), (c) and (d), of an emulsifier"
and stirring t he m xture to emulsify. Exanpl es ThsfSheéthHasBabﬂ Replaced
are, for instance, a soap such as sodium ol eate potassi or
pot assi'um pal mtate, enul sifiefs @énerally used, an

The enulsifier is not limted thereto. Wien the anobunt o

is less than 0.05 part by weight, the effect for decreasing the anount of
the scales is | owered, and when the anmount is nore than 3 parts by weight,
t he obtai ned conposition is lowered in heat stability. Al so, when the

anount

of

t he

aqueous
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solution containing the enulsifier is less than 5 parts by weight, it is
i npossi ble to snmoothly enmul sify the nononmers in the nonomer m xture (c),
and when the anount is nore than 90 parts by weight, the concentration of
the graft copolymer (A) is |owered, so the productivity is |lowered. As a
means for enulsifying, a usual manner using a honogenizer or a |line m xer
can be adopted. The average particle size of the graft copolyner (A) is
fromO0.1 to 0.3 [err] m preferable'fro?ﬂo.“lz to 0.2 [err] m \Wen the
average particle size is less than 0.1 [err] m the effect for inproving
t he i npact re5|stance | ower ed.. Wien the , avera article,size is nore
than 0.3 [err] m eﬁ"?ra(i? 73 Fﬂﬂfllgfre & kB epgwe‘lné@n tion dpgetheto
i nprove the Vlnyhnsph ermide (Ifesn‘u naompositidbn awhichesis ifsupefior in

preferable tiffact! NPesist&hdClthVCthe conventional compositions as well
as which keep excellent in transparency.

5 - In addition to the ingredients used in the
Examples, other ingredients can be used in Examples as set

forth in the specification to obtain substantially the
same results.

1is Sheet Has Been Replaced Tt




index of the graft copolyner cones sufficiently close to that of
‘the vinyl chloride resin. Typically, it is preferable_that the
‘difference in refractive index between the graft copol yner (A an Ii]ep

vinyl chlioride resin (B) is fromabout 0 to about 0.01. FF laced
obt ai ned aqueous | atex of the graft copolynmer (A), a polyner |‘
obt ai ned by adding an acid and/or a—sak te the latex to co

pol ymer particles, thermal |y treating, washi ng t he pol yrer
particles with water, dehK/ﬁIratl ng and drying. The obtained graft copolymer
(A) i s bl endWHAT tWEt GLAIMAJS: chioride resin (B) in an amount of 1 to 30 %

1 1. A vinyl chloride resin composition which
2 comprises:

3 (A) 1 to 30 % by weight of a graft copolymer and

4 (B) 99 to 70 % by weight of a vinyl chloride resin;

5 said graft copolymer (A) being prepared by

6 (i) adding a water—soluble electrolyte to an aqueous
7 latex containing 50 to 85 parts by weight of a
8 butadiene polymer (a) of 60 to 100 % by weight of
9 butadiene, 40 to 0 % by weight of an aromatic vinyl
10 monomer, 10 to 0 % by weight of a vinyl monomer
11 copolymerizable therewith and 5 to 0 % by weight of
12 a crosslinkable monomer, said butadiene polymer (a)
13 having an average particle size of less than 0.1
14 o om,

15 (i) adding 1 to 45 parts by weight of a monomer mixture
16 (b) to said latex and carrying out the
17 polymerization,

18 said monomer mixture (b) comprising 51 to 100 % by
19 weight of an aromatic vinyl monomer, 49 to 0 % by
20 weight of an alkyl methacrylate and 0 to 20 % by
21 weight of a vinyl monomer copolymerizable
22 therewith,

23 (iii) adding 5 to 45 parts by weight of a monomer mixture
24 (c) to the polymerization mixture in the step (ii)
25 and carrying out the polymerization,

26 said monomer mixture (c) comprising 51 to 100 % by
27 weight of an alkyl methacrylate, 49 to 0 % by weight
28 of an aromatic vinyl monomer and 0 to 20 % by weight
29 ~ of a vinyl monomer copolymerizable therewith, and

30 (iv) adding 0 to 30 parts by weight of a monomer mixture
31 - (d) to the polymerization mixture in the step (iii)
32 and carrying out the polymerization,

33 said monomer . mixture (d) comprising 51 to 100 % by
34 weight of an aromatic vinyl monomer, 49 to 0 % by
35 weight of an alkyl methacrylate and 0 to 20 % by
36 weight of a vinyl monomer copolymerizable :

A B D



wei ght, preferably from 3 to 30 % by weight, nore preferably
from 5 to 15 % by weight based on the total weight of- the graq‘t copol ymar
"(A) and the vinyl chloride resin (B) in a usual manner lt

he
conposition of the present invention. Wen the armunt1 epaced
copolymer (A) is less than 1 % by weight, the
the conposition is |owered. Wen the anount is nore th

the rigidity is lowered. The vinyl—=hi2§ice resin (B) is not
particularly limted. Any of those generally called vinyl chloride

resins or polyners, polyvinyl chloride resins or the like, e.g. vinyl
chl ori de37honopol yﬁbﬁl‘ewﬂ‘lhéyl chloride copolyners having a vinyl chloride

colnte_nt g@ a}ﬂ ! eathhébotl’St%O ﬁﬁl&ﬂnﬂ\e'&ht theaNfolyoke! - ¢8),0r tRat €dmixture
polyviny 9 chiori ?b),canhe mlxscure (¢) and the mixture (d) being 100

40 parts by weight.

2. The composition of Claim 1, wherein the amount
of said butadiene polymer (a) is from 50 to 80 parts by
weight, the amount of said monomer mixture (b) is from 1
to 20 parts by weight, the amount of said monomer mixture
(c) is from 5 to 45 parts by weight and the amount of said
monomer mixture (d) is from 4 to 30 parts by weight, the
total amount of (a), (b), (¢) and (d) being 100 parts by
weight.

00 3 O U1 b W BN

3. The composition of Claim 1, wherein the amount
of said butadiene polymer (a) is from 50 to 85 parts by
weight, the amount of said monomer mixture (b) is from 5
to 45 parts by weight, the amount of said monomer mixture
(c) i1s from 5 to 45 parts by weight and the amount of said
monomer mixture (d) is part by weight, the total amount
of (a), (b) and (c) being 100 parts by weight.

~I D T WD

4. The composition of Claim 1, wherein said
monomer mixture (c) is added to 5 to 90 parts by weight of
an aqueous solution containing 0.05 to 3 parts by weight
of an emulsifier and the mixture is stirred to emulsify
said monomer mixture (c), and the emulsion is continuously
added to the polymerization mixture in the step (ii ).
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The conposition of the present invention may contain usual
.additives wused for vinyl chloride resins, such as a stabilizer or

| ubricant, and the like. The resin conposition of the present invention can
be formed into nolded articles, for exanple, Dby injection nmol di ng,
cal endering, blow nolding, and the like. The nolded articles have
a high inpact resistance and a good transparency and are suitably used for

the purposes such as bottles and sheets. The pr esent i nvention S
nore speci fA 5 tdescrl bed and expl ai ned by means of the
foll ow ng > in whichr all parts and %are by wei ght unless

otherwi se noted. It As ténpk uﬁbbﬁ'éd@od repin t gemposidan i rhasringon ars not
limted to GhR¥RvEYaPhPEct resistance with a good transparency that

the vinyl chloride resin itself possesses originally;

which comprises (A) a graft copolymer prepared by

(i) adding a water—soluble electrolyte to a butadiene
polymer (a) (ii) adding a monomer mixture (b) containing
mainly an aromatic vinyl monomer to polymerize, (iii)
adding a monomer mixture (c) containing mainly an alkyl
methacrylate to polymerize and (iv), when desired, adding
a monomer mixture (d) containing mainly an aromatic vinyl
monomer.
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was reversed.
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Comparative Example 14

The rubber latex C was prepared in the same
manner as in Comparative Example 12.

To 210 parts of the rubber latex B (solid matter
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine~
tetraacetate and 0. 1 part of formaldehyde sodium
sulfoxylate.

To the resulting mixture was continuously added a
mixture of 4 parts of styrene and 0.1 part of cumene
hydroperoxide at 70C over 1 hour, and the polymenzanon
was continued over 30 minutes (the first stage graft
polymerization).

. Then, a  mixtwre of 15  parts of methyl

methacrylate, 1.0 part of styrene and 0.1 part of cumene
hydroperoxide was continuously added over 3 hours, and the

' polymerization was continued for 30 minutes (the second

stage graft polymerization).

Then, a mixture of 10 parts of styrene and 0.2
parts of cumene hydroperoxide was continuously added at
70C over 2 hour, and the polymerization was continued for
1 hour (the third stage graft polymerization) to give an
aqueous latex of a graft copolymer having an average
particle size of 1800 A.

A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2.

| Comparative Example 15
The procedure of Comparative Example 10 was
repeated except that the amount of potassium chloride was
This is the replacement sheet
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--com)ersi on was 99 % To 210 parts of the r ulrpgd sheat BXs BeehRablatedrat ter: 70

parts) were added 200 parts of water, 0.0 rous sulfate,
0.004 part of disodium ethyl emedid®n me- t .1 part of
f ormal dehyde Isodi um | sul foxyl ate ald 2.3 p i um {chl ori de.
To the lgtex] V@& tHen continuously added a mixture (b) of 14 pgrts of
styrene, 1.0 p#art;";.%f7 et hyl net hacrylijate and 0.2 part of cunene -
hydr oper oxi(de | ate g70[ferr] C oyer 3 Eour‘@, ang_ tQe Q'olymerizati&n was
further conjtinued@®or |38 mowtss Gthd Birss sBage dsaf i pat yndri 4ai on).
Then, a mxture & qaf 14 parts of rethyl nethacrylate, 1.0 part |0§
styrene and 0.1l part df cumene hydroperoxi de was continuously adddd<at
70[err] C ovier | 3 hourls, and the polynerization was further |centinued
for 1 hjour :he second st age graft
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«polynmerization) to give an aqueous latex of a graft copolyner. The
particles of the graft copolyner |atex were agglonerated, and had an
average particle size of 1500 A A_ 2%|ght ratio of scal es

gener at ed during graft polynerizatii“on to the graft copolynmer was 2.2 %
Sul furic acid was added to the obtained graft polyner _latex . to. deposit
the polymer, and the polymer powder through heat_ treating, rinsing

dehydrating and drying. To 90 parts of polyvinyl chi oThimﬁTm ﬂi"mlr@
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. parts of ,octyl tin rmercaptide stabilizer, 0.5 paft of glycerol
ricinoleate and 0.2 part of a nontanic acid ester was atile€Sheel Bas PaentReplagéd

the graft copolyner powder. The i 38ire-was kneaded for m%muﬁmm
S
SS 0 mm

rolls of 170[err]C, and was pressed for 15 m nutes by heat
of 180[err]C to give lzod inpact test specinens having a t

and transp¥RAT WE&IAIMVISig a thickness of 5 mm The |zod inpact strength
was neasured according to JIS K 7110, and the |light transm ssion was
measured according to JIS K 6714. The results are shown in Table 1, Exanple
2 The' prlocedure of HExanphe 1vim#d r idaride ex&epin t h&PMPOSIHBRoNeWhHGKt ur e

(c) useg i @oag.i%@#ond stage graft pol ymeri zati on, that is, 14
parts O ) Tt0 30™% By welght of 5 2kt Wpolymer Sy 01 part of
4 (B) 99 to 70 % by weight of a vinyl chloride resin;
5 said graft copolymer (A) being prepared by
(i) adding a water—soluble electrolyte to an aqueous

6
7 latex containing 50 to 85 parts by weight of a
8
9

butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl

10 monomer, 10 to 0 % by weight of a vinyl monomer
11 copolymerizable therewith and 5 to 0 % by weight of
12 a crosslinkable monomer, said butadiene polymer (a)
13 having an average particle size of less than 0.1
14 4 m,

15 (ii) adding 1 to 45 parts by weight of a monomer mixture
16 (b) to said latex and carrying out the
17 polymerization, - -

18 said monomer mixture (b) comprising 51 to 100 % by
19 weight of an aromatic vinyl monomer, 49 to 0 % by
20 weight of an alkyl methacrylate and 0 to 20 % by
21 weight of a vinyl monomer copolymerizable
22 therewith,

23 (iii) adding 5 to 45 parts by weight of a monomer mixture
24 {(c) to the polymerization mixture in the step (i)
25 and carrying out the polymerization,

26 said monomer mixture {c) comprising 51 to 100 % by
27 weight of an alkyl methacrylate, 49 to 0 % by weight
28 of an aromatic vinyl monomer and 0 to 20 % by weight
29 of a vinyl monomer copolymerizable therewith, and

30 (iv) adding 0 to 30 parts by weight of a monomer mixture
31 (d) to the polymerization mixture in the step (iii)
. 32 and carrying out the polymerization,

33 said monomer- mixture (d) comprising 51 to 100 % by
34 weight of an aromatic vinyl monomer, 49 to 0 % by
35 weight of an alkyl methacrylate and 0 to 20 % by

36 weight of a vinyl monomer copolymerizable
This is the replacement sheet
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» hydroperoxixde were enulsified in an aqueous solution of 0.3 part of
sodi um ol eate and 15 parts of water by using a honogeni zer, then the _
obtained .enulsion was continuouslygadded to the reaction mixture in
the first _sta graft polynerization over 3 hours. The results are shown
in Table 1. V@§ﬂpF§LQRTﬁ@‘- BESINIGPMPOEIEIANDl e 1 was repeated except that
t he anount otassium chloride was changed to 2.7 parts, so the obtained
graft copol d an average particle size of 1800 A. The results are
shown, i n Table 1. ExAnpleinglThechlopidedur resiin Excompesitioms havénged amxcept

that bemrexﬂﬁ*x"dé‘éﬁWﬁxﬂH&‘EO”Fés@tﬁéEe&&h 15 30Ba" t érdllsparency that
the vinyl chloride resin itself possesses originally;
which comprises (A) a graft copolymer prepared by
(i) adding a water—soluble electrolyte to a butadiene
polymer (a) (ii) adding a monomer mixture (b) containing
mainly an aromatic vinyl monomer to polymerize, (iii)
adding a monomer mixture (c) containing mainly an alkyl
methacrylate to polymerize and (iv), when desired, adding
a monomer mixture (d) containing mainly an aromatic vinyl
monomer.

his Sheet Has Been Replaced
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| e Ro0s73-s Tos
'isol utlpn cont a| i ng 0_3 part of sodiumol eate was added to the

r ealchi i xture: K ] ation: The results are
ML v'ﬁab}ei Ganpar ati ve Exanpl e ¥ The r-ubber - at ex.-A. was 7.
AR Regde: ATRNRNGE S, |?‘| Exanple 1. To 210 parts of th@rr,__ubber_ui 2.

sh .

ro[ér
Iat S i d it ers; m?@,lparts) &r; 0.
‘ fetlrfb@s Lemifipre, 0. 004 par} of di sodi um v et hyI enedl a,_.; r}e-

tet raacetat e ARG 1-"4»' ipart! of  formal dehyde  sodi um-
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VINYL CHLORIDE RESIN COMPOSITION

The present invention relates to a vinyl chloride
resin composition, and more particularly to a vinyl
chloride resin composition having an improved impact
resistance with an excellent transparency that the vinyl
chloride resin itself possesses originally.

A so—called MBS resin wherein methyl
methacrylate, styrene and the like are graft-polymerized
onto a butadiene rubber has been used as a reinforcing
agent for improving the impact resistance of vinyl
chloride resins. It is important that the transparency of
the resins is not impaired by the incorporation of the
reinforcing agent. Various improvements of  the
reinforcing agent for vinyl chloride resins or of the
process for improving the impact resistance of vinyl
chloride resins without impairing the transparency of the
resins are also proposed. However, demand for improvement
of the quality of vinyl chloride resin products is still
strong and a further improvement is desired.

For instance, it has been well known that the
impact strength of “the MBS resin 1is improved by
agglomerating the particles to form large particles.
Accordingly, various agglomerating techniques of the MBS
resin particles have been developed, as discussed in, for
instance, Japanese Examined Patent Publication No.
42-22541, and No. 46-31462,. and the like. However, it is
general that when the MBS resin having a large particle
size is admixed with the vinyl chloride resin, the
obtained vinyl chloride resin composition is lowered in
transparency. As mentioned above, it is very " difficult to
obtain both a high impact resistance and a good
transparency, the two properties being very important
properties of the vinyl chloride resin composition.

An object- of the present invention is, while
adopting the method wherein the particle size of the MBS
resin is mcreased as a means- for markedly mcreasmg the

- This is thé replacement sheet
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sul foxylate. To the resulting m xture was continuously added a m xture of
14 parts of nmethyl nethacrylate, 1.0 part of styrene and 0.1 part of

cunmene hydroperoxide at 70[err] C over 3 hours, and the polynerization was
continued for 30 mnutes. Then, a mi xture of 14 parts of styrene, 1.0 part
of met hyl nmet hacryl ate and G-2 9 part of cunene hydroper oxi de
was continuously added over 3 hours, and the polynerization was further

continued for 1 hour to give an aqueous |atex of a graft copol yner having

an average {daipdct! e pegistahc800 impaktingi n abilingsi tobn whe pregiforcingd
estimated i1 the SHRIEYLLPS fo) BRIV Ankl  dRBrESY IRif! © BNOLBId
the great defect of the method that the transparency is
lowered.
A further object of the present invention is to
provide a vinyl chloride resin composition having both a
high impact resistance and an excellent transparency.
These and other objects of the present invention

will become apparent from the description hereinafter.

In accordance with the present invention, there
is provided a vinyl chloride resin composition which
comprises:

(A) 1 to 30 % by weight of a graft copolymer and

(B) 99 to 70 % by weight of a vinyl chloride resin;

the graft copolymer (A) being prepared by

(i) adding a water—soluble electrolyte to an aqueous
latex containing 50 to 85 parts by weight of a
butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl
monomer, 10 to 0 % by weight of a vinyl monomer
copolymerizable therewith and 5 to 0 % by weight of
a crosslinking monomer, the butadiene polymer (a)
having an average particle size of less than 0.1
p m,

(i) adding 1 to 45 parts by weight of a monomer mixture
(b) to the latex and carrying out the
polymerization,
the monomer mixture (b) comprising 51 to 100 % by
weight of an aromatic vinyl monomer, 49 to 0 % by
weight of an alkyl methacrylate and 0 to 20 % by
weight of a vinyl monomer copolymerizable
therewith,

(iii) adding 5 to 45 parts by weight of a monomer mixture

(¢} to the polymerization mixture in the step (ii)
and carrying out the polymerization,
the monomer mixture (c) comprising 51 to 100 % by
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Conpar ati ve Exanple 2 The procedure of Conparative Exanple 1 was repeated
except that the order of the first stage graft polynerization and the
second stage graft polynerization was reversed. The results are shown in
Tabl e 1. Conparative Exanple 3 The procedure of Exanple 1 was repeated
except that the order of the first-st3age- graft polynerization and the
socond stage graft polynerization was reversed and potassium chloride
was used in an anmount of 1.5 parts. The results are shown in Table 1.
Conpar ative Exampeight of -an alkyl methacrylate, 49 to 0 % by weight

of an aromatic vinyl monomer and 0 to 20 % by weight
of a vinyl monomer copolymerizable therewith, and

(iv) adding 0 to 30 parts by weight of a monomer mixture
(d) to the polymerization mixture in the step (iii)
and carrying out the polymerization,
the monomer mixture comprising 51 to 100 % by weight
of an aromatic vinyl monomer, 49 to 0 % by weight of
an alkyl methacrylate and 0 to 20 % by weight of a
vinyl monomer copolymerizable therewith;
the total amount of (a), (b), (c) and (d) being 100
parts by weight.

The aqueous latex of the butadiene polymer (a)
used in the present invention is an aqueous latex of the
butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl
monomer, 10 to 0 % by weight of a vinyl monomer (i)
copolymerizable therewith and 0 to 5 % by weight of a
crosslinking monomer. The butadiene polymer (a) has an
average particle size of less than 0.1 g m The aqueous
latex is obtained in, for example, an  emulsion
polymerization manner.

The aromatic vinyl monomer is used when it is
required to raise the refractive index of the produced
butadiene polymer (a). Examples of the aromatic vinyl
monomer are, for instance, styrene, and the like.
Examples of the copolymerizable vinyl monomers (i) are,
for instance, a vinyl cyanide - monomer such as
acrylonitrile, an alkyl acrylate having a C;, to Cs alkyl
group such as ethyl acrylate or butyl acrylate, and the
like. Examples of the crosslinking monomer are, for
instance, divinyl benzene, and the like. The aromatic
vinyl monomers, the copolymerizable vinyl monomers (i)
and the crosslinking monomers are not limited to those as
examplefied above. They are used alone or in admixture

thereof, respectively.
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15 The rubber latex A was prepared in the sane manner as in Exanple 1. To
210 parts of the rubber latex A (solid matter: 70 parts) were added 200
parts of water, 0.002 part of ferrous sulfate, 0.004 part of

di sodium ethyl enedi am ne- tetraacetate, 0.1 part of formaldehyde
sodium sul foxylate and 1.8 parts Qf pptassiumchloride. To the resulting
m xture was continuously added a mixture of 15 parts of styrene, 15
parts of nethyl nethacrylate and 0.3 part of cunene hydroperOX|de at

70[err] C over 5 hoursut@dx@nbhqquhseaeri&agugﬁ WS SRRLLRUSH g odud} ﬁgrs,ze

i ve an aqueous Iate aft co aving an average
gf 1500 Aqt e butadien ymer &3 contammg 60 to

weight, preferably 70 to 85 % by weight, of butad1ene.
When the butadiene content is less than 60 % by weight,
the impact resistance of the obtained vinyl chloride resin
composition is lowered.

Also, the aromatic vinyl mOnoOmer, the
copolymerizable vinyl monomer (i) and the crosslinking
monomer are used in such amounts as producing the
butadiene polymer (a) containing 40 to 0 % by weight of
the aromatic vinyl monomer, 10 to 0 % by weight of the
copolymerizable vinyl monomer (i) and 0 to 5 % by weight
of the crosslinking monomer. From the viewpoint of
effectively improving the properties of the butadiene
polymer (a), it is preferable that the polymer (a)
contains from 30 to 15 % by weight of the aromatic vinyl
monomer, 5 to 0 % by weight of the copolymerizable vinyl
monomer (i) and 0 to 2 % by weight of the crosslinking
monomer. When the aromatic vinyl monomer content is more
than 40 % by weight, the butadiene content is too small.
When the copolymerizable vinyl monomer (i) content is
more than 10 % by weight, the impact strength of the
composition is lowered. When the crosslinking monomer
content is more than 5 % by weight, the impact strength of
the composition is lowered. When the crosslinkinge
monomer content is more than 5 % by weight, the impact
strength of the composition is lowered.

The average particle size of the butadiene
polymer (a) is less than 0.1 um, preferably from 0.07 to
0.08 um When the average particle size is not less than
0.1 pxm it is difficult to agglomerate the MBS resin
particles, and the obtained composition is poor a little
in impact strength.

In the present invention, the water—soluble
electrolyte is added to the aqueous latex containing 50 to
85 parts by weight of the butadiene polymer (a), the latex
having a solid concentration of about 50 to 25 % by

weight. Subsequently, 1 to 45 parts by weight of the
This is the replacement sheet
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A resin conposition was prepared and estimated in the sane manner as in
Exanple 1. The results are shown in Table 1. Conparative Exanple 5 The
rubber | atex A was prepared in the sane manner as in Exanple 1. A

pol ynmeri zati on vessel equipped with a stirrer was charged with 45 .parts
of the rubber latex A (solid matierg 15 parts), 200 parts of water, 0.2
part of sodiumoleate, 0.0017 part %f ferrous sulfate, 0.00425 part

of di sodi um et hyl enedi am net et raacet at e, 0.17 part of
f | deh
orral de y?@oaaaam RitkEGY| 6P, Zfeg@hmg 51 it pm(fggegu%pggagm

di vi nyl benﬂ%e%ﬁ@&?l‘BS‘ﬁab’l &C’Iéﬂm@(')préﬁyl‘lﬁbnge% by dwepeh bxpéet eThe
pol ymeri zatjigR] Waéthacryalte and 0 to 20 % by weight of the vinyl

monomer {ii ) copolymerizable therewith is added to the
resulting aqueous latex and the polymerization is carried
out (the first stage graft polymerization). Then, 5 to 45
parts by weight of the monomer mixture (c) comprising 51
to 100 % by weight of the alkyl methacrylate, 49 to 0 % by
weight of the aromatic vinyl monomer and 0 to 20 % by
weight of the vinyl monomer (iii) copolymerizable therewith
is added to the reaction mixture in the first stage graft
polymerization and the polymerization is carried out (the
second stage graft polymerization). Then, 0 to 30 parts
by weight of the monomer mixture (d) comprising 51 to 100
% by weight of the aromatic vinyl monomer, 49 to 0 % by
weight of the alkyl methacrylate and 0 to 20 % by weight
of the vinyl monomer (ii) copolymerizable therewith to the
reaction mixture in the second stage graft polymerization
and the polymerization is carried out (the third stage
graft polymerization) to give the graft copolymer (A).
The total amount of the polymer (a), and the mixtures (b),
(c) and (d) is 100 parts by weightt In the present
invention, thus obtained graft copolymer (A) having an
average particle size of 0.1 to 0.3 u m is used.

Since, in the present invention, there is used
the graft copolymer (A) prepared, as mentioned above, by
graft polymerizing the monomer mixture (b) containing
mainly the aromatic vinyl monomer onto the butadiene
polymer (a) to give a copolymer (1), then graft
polymerizing the monomer mixture (c) containing mainly the
alkyl methacrylate onto the copolymer (1) to give a
copolymer (2), and further graft polymerizing the monomer
mixture {(d) containing mainly the aromatic vinyl monomer
onto the copolymer (2), the transparency of the vinyl
chloride resin (B) can be kept excellent as well as the
high impact resistance can be given to the vinyl chloride
resin (B). .

The water—soluble electrolyte is used for
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carried out at 50[err]C for 24 hours. After 6 hours and 12 hours from

begi nni ng
added to

1400 A

of the polynerization, 0.3 part of sodium oleate was

t he

the reaction mxture, respectively, and after 18 hours from
t he beginning, 0.475 part of sodium oleate was added. The obtai ned
rubber latex of which average parti&le size of polynmer particles was

(hereinafter referred to as "rubber latex B"). The

pol ymeri zation conversion was 99 % To 210 parts of the rubber |ate
abbes oo

(solid nat tagglomerasing) ghe sy

aBagidcleso ($8r ¢ fomm

ferrous suhfdhg GHO4 @aift Ofpolfineptiation. et hyEemapieam nef  the

electrolyte are, for instance, a compound capable of
dissociating into Na*, K*, Mg2*, Ca%®*, Al 3+, NH,*, or HY,

a compound capable of dissociating into C£ =, Br~, S0,%7,
8032-, SzOsz.—, NOs—, NOz-, P043_, C032— or OH-, and the
like. Examples of the electrolyte are, for instance,

NaC24, KC&, NapSO,, CaCl 2, AL C£ 3, and the like.

The amount of the electrolyte is preferable from
0.5 to 5 parts by weight, more preferably from 1.0 to 3
parts by weight, based on 100 parts by weight of the total
of (a), (b), (c) and (d). When the amount of the
electrolyte is more than 5 parts by weight, the latex is
unstable, and polymerization scales are apt to increase.
On the other hand, when the amount is less than 0.5 part,
it is difficult to cause the agglomeration.

The aromatic vinyl monomer contained in the
monomer mixture (b) and the monomer mixture (d) (which is
used in the first stage graft polymerization and the third
stage graft polymerization) is wused for the proposal of
agreeing the refractive index of the graft copolymer (A)
with that of the vinyl chloride resin (B) by raising the
refractive index of the graft copolymer (A), thereby
improving the transparency of the .composition. Examples
of the aromatic vinyl monomer are, for instance, styrene,
a —methyl styrene, and the like.

The alkyl methacrylate contained in the monomer
mixture (b) and the monomer mixture (d) is used when it is
desired to improve the adhesion between the graft
copolymer (A) and the vinyl chloride resin (B), thereby
further improving the impact strength. Examples of the
alkyl methacrylate are, for instance, an alkyl
methacrylate having a C, to Cs alkyl group such as methyl
methacrylate, and the like. Examples of the
copolymerizable monomer (ii) are, for instance, a vinyl
cyanide monomer -such as acrylonitrile, and an alkyl
acrylate such as ethyl acrylate or butyl acrylate, and the
like. The aromatic vinyl monomer, the alkyl methacrylate

IS B
€e, Dbapusiesart of
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tetraacetate and 0.1 part of f ormal dehyde  sodi um sul f oxyl at e.
To the latex was then continuously added a mxture of 14 parts of
nmet hyl nethacrylate, 1.0 part of styrene and 0.1 part of cunene

hydr operoxi de at 70[err]C over 3 hours, and the polynerization was further
continued for 30 mnutes (the fi_r,st7 stage graft polynerization).

Then, a mxture of 14 parts of styrene; 1.0 part of nethyl nethacrylate and
0.2 part of cunene hydroperOX|de was conti nuously added at 70[err]C

over 1¥ le Z3hé ei‘"as f)“”d%@ﬂ ?R”ttﬁ‘é’edf§

hour (the seconghstggt ynmeri za ? on) o gi VE an aqueous Iat x of a

graft copol §tA&€ hagf anp 1@;1951@ ation i claadsi thef 1 A 51\38%& 49
conposi tion Zﬁﬁﬁné&"ﬁﬁ@kﬁﬂ angeest hoBt edimitddne sane ﬂl‘ﬁmeboﬁ‘ﬁ)du&dﬁxanﬂée 1.

The resul tse:?éx%pfi?le\%" arjbove, respectively. Also, they may be used
alone or in admixture thereof. The kinds of the aromatic
vinyl monomers used in the first stage  graft
polymerization and the third stage graft polymerization
may be the same or different. Similarly, the kinds of the
alkyl methacrylates and the copolymerizable vinyl monomers
(i) used in the first stage graft polymerization and the
third stage graft polymerization may be the same or
different, respectively. |

Each of the monomer mixture (b) and the monomer
mixture (d) contains from 51 to 100 % by weight,
‘preferably from 70 to 100 % by weight, of the aromatic
vinyl monomer. When the aromatic vinyl monomer content is
less than 51 % by weight, the transparency of the vinyl
chloride resin composition is lowered. Also, each of the
monomer mixture (b) and the monomer mixture (d) contains
from 49 to 0 % by weight of the alkyl methacrylate and 0
to 20 % by weight of the copolymerizable vinyl monomer
(ii ). From the viewpoint of effectively improving the
properties of the graft copolymer (A), it is preferable
that the each mixture (b) or (d) contains from 30 to 0 %
by weight of the alkyl methacrylate and 0 to 10 % by
weight of the copolymerizable vinyl monomer (ii). When
the alkyl methacrylate content is more than 49 % by
weight, the aromatic vinyl monomer content is too small
When the copolymerizable vinyl monomer (ii) content is
more than 20 % by weight, the transparency of the vinyl
chloride resin composition is lowered.

The alkyl methacrylate contained in the monomer
mixture {(c), used in the second stage graft
polymerization, is used for improving the impact strength
of the composition. The aromatic vinyl monomer contained
in the monomer mixture (c) is used when it is desired that
the refractive index of the graft copolymer (A) is agreed
with that of the vinyl chloride resin (B) by raising the
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Tabl e 1. Conparative Exanple 6 The procedure of Conparative Exanple 5 was
repeat ed except that the order of the first stage graft polynerization and
the second stage graft polynerization was reversed. The results are shown
in Table 1. Conparative Exanple 7 The procedure of Conparative Exanple 3
was repeated except that potassi um;hl@ri_de was used in an anmount of 1.1
parts. The results are shown in Table 1.

refractive index of the copolymer (A), thereby further
improving the transparency of the composition. The
copolymerizable vinyl monomer (iii) contained in the
monomer mixture (c) is used when it is required to improve
the processability of the composition or to improve the
occurence of fish eyes during processing. The same
compounds as exemplified in the monomer mixture (b) or the
monomer mixture (d) can be used as the alkyl methacrylate,
the aromatic vinyl monomer, and the copolymerizable vinyl
monomer (iii) contained in the monomer mixture (c). These
components are not limited thereto.

The monomer mixture (c) contains from 51 to 100 %
by weight, preferably from 70 to 100 % by weight, of the
alkyl methacrylate. When the alkyl methacrylate content
is less than 51 % by weight, the impact strength of the
composition is lowered.

Also, the monomer mixture (c) contains from 49 to
0 % by weight of the aromatic vinyl monomer and from 0 to
20 % by weight of the copolymerizable vinyl monomer (iii).
From the viewpoint of effectively improving the properties
of the graft copolymer (A), it is preferable that the
mixture (c) contains from 30 to 0 % by weight of the
aromatic vinyl monomer and from 0 to 10 % by weight of the
copolymerizable vinyl monomer (iii). When the aromatic
vinyl monomer content is more than 49 % by weight, the
amount of the alkyl methacrylate is too small. When the
copolymerizable vinyl monomer (iii) content is more than 20
% by weight, the transparency and the impact resistance of
the composition are lowered.

The amounts of the butadiene polymer (a), the
monomer mixture (b), the monomer mixture (c¢) and the
monomer mixture (d) are from 50 to ‘85 parts by weight,
from 1 to 45 parts by weight, from 5 to 45 parts by weight
and from 0 to 30 parts by weight, respectively, the total
amount of (a), (b), (c) and (d) being 100 parts by
weight. The sum of the monomer mixtures (b) and (d) is
from 5 to 45 oparts by weight. When the graft
polymerization in three stages is conducted, it is _
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- 17 - [err] - 18 - [err] - 19 - Exanple 5 The rubber latex A
was prepared in the same manner as in Exanple 1. To 210 parts of the rubber
| atex A (solid matter:

preferable that the amounts of (a), (b), (c) and (d) are
respectively from 50 to 85 parts by weight, from 1 to 20
parts by weight, from 5 to 45 parts by weight and from 4
to 30 parts by weight, and more preferably, from 60 to 80
parts by weight, from 2 to 10 parts by weight, from 10 to
20 parts by weight and from 5 to 15 parts by weight, the
total amount of (a), (b), (c¢) and (d) being 100 parts by
weight. Also, when the graft polymerization in two stages
is conducted, it is preferable that the amounts of (a),
(b) and (c) are respectively from 50 to 85 nparts by
weight, from 5 to 45 parts by weight and from 5 to 45
parts by weight, and more preferably from 60 to 80 parts
by weight, from 10 to 20 parts by weight and from 10 to 20
parts by weight, the total amount of (a), (b) and (c)
being 100 parts by weightt When the amount of the
butadiene polymer (a) is less than 50 parts by weight, the
impact strength of the composition is lowered. When the
amount of the polymer (a) is more than 85 parts by weight,
the graft copolymer (A) is apt to become a massive
material during post treatment and no nomal resin is
obtained. When the sum of the amount of the monomer
mixtures (b) and (d) is less than 5 parts by weight, the
transparency of the composition is lowered, and when the
sum amount is more than 45 parts by weight, the impact
strength is lowered. @~ When the amount of the monomer
mixture (c) is less than 5 parts by weight, the impact
strength is lowered, and when the amount is more than 45
parts by weight, the transparency is lowered.

The first stage graft polymerization 1is not
particularly limited in reaction conditions, and the like
so long as prior to the first stage graft polymerization,
the water—soluble electrolyte is added to the aqueous
latex of the butadiene polymer (a). The second stage
graft polymerization is not  particularly limited in
reaction conditions, and the like. However, there is a
case where the - amount of scales generated during -
polymerization is increased. Such a defect can be solved
by, on the second stage graft polymerization, previously
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70 parts) were added 200 parts of water, 0.002 part of ferrous
sulfate, 0.004 part of disodium ethylenediamne- tetraacetate, 0.1
part of formal dehyde sodium sulfoxylate and 2.4 parts of potassium
chl ori de. To the latex was then continuously added a m xture (b") of
4 parts of styrene and 0.1 part of Cﬁgeng hydr operoxi de at 70[err] C over
1 hour, and the polynerization was furt’her continued for 30 mnutes (the
first stage graft polynerization). Then, a mxture (c') of 15 parts

nmet hyl | a t en 1 f me
hydroperomm%%o %ﬁnuousﬁgsp&gdd%i %é %P@ﬁe?c n?a{;érg chs %gﬁlrs
the pol ymerdantinyausly maddmg tha obtained femulsionst sge theyr afeaction
pol ymeri zatg,pfhyre ariﬁ thee filyl y@%agéat b@rymew%ﬁtlorf urtirge Ceﬂ'gdl@x‘b%]
for 30 .mnutes %5 second é; ﬁo ynmerization en,
m xt ur e d-s) Ppepar Ell:ty;,,,&rt flnstance, adding the "monomer mixture
(c) to 5 to 90 parts by weight, preferably from 10 to 90
parts by weight, based on 100 parts by weight of the total
of (a), (b); () and (d), of an aqueous solution
containing 0.05 to 3 parts by weight, preferably from 0.1
to 1 part by weight, based on 100 parts by weight of the
total of (a), (b), (¢) and (d), of an emulsifier and

stirring the mixture to emulsify. Examples of the
emulsifier are, for instance, a soap such as sodium oleate
potassium oleate or potassium palmitate, emulsifiers
generally wused, and the like. The emulsifier is not

limited thereto.

When the amount of the emulsifier is less than
0.05 part by weight, the effect for decreasing the amount
of the scales is lowered, and when the amount is more than
3 parts by weight, the obtained composition is lowered in
heat stability. Also, when the amount of the aqueous
solution containing the emulsifier is less than 5 parts by
weight, it is impossible to smoothly emulsify the monomers
in the monomer mixture (c), and when the amount is more
than 90 parts by weight, the concentration of the graft
copolymer (A) is lowered, so the productivity is lowered.
As a means for emulsifying, a wusual manner using a
homogenizer or a line mixer can be adopted.

The average particle size of the graft copolymer
(A) is from 0.1 to 0.3 um preferable from 0.12 to 0.2
¢ m When the average particle size is less than 0.1 um,
the effect for improving the impact resistance is lowered.
When the average particle size is more than 0.3 uzm, the
transparency is r_emarkably lowered.

In order to improve the transparency of final
molded articles, it is preferable that the refractive
index of the graft copolymer comes sufficiently close to
that of the vinyl chloride resin Typically, it is
preferable that the difference in refractive index between
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styrene and 0.2 part of cunene hydroperoxide was continuously
added at 70[err]C over 2 hours to the polynerization m xture
in the second st age graft pol ynerization, and t he

pol yneri zation was further continued for 1 hour (the third
stage graft polymerization) to giv an aqueous latex of a graft
copolyner. The particles of the gra copolyner latex were
agglonerated and had an average particle size of 1800 A. A weight

5?;}? copol gﬁ t &6?8[3%61515 (Murhﬂgm%}%ﬁf‘&an?p:o)rﬁgggr?ﬁ :at(r?gsggtf(ggt ed
in the sarrelﬁreém& %@qtnOEﬁanﬁS@ E 6%&2 results are shown in Table 2.
Exanpl e 6 From the thus obtained aqueous latex of the graft '

copolymer (A), a polymer powder is obtained by adding an
acid and/or a salt to the latex to coagulate the polymer
particles, thermally treating, washing the polymer
particles with water, dehydrating and drying.

The obtained graft copolymer (A) is blended with
the vinyl chloride resin (B) in an amount of 1 to 30 % by
weight, preferably from 3 to 30 % by weight, more
preferably from 5 to 15 % by weight based on the total
weight of the graft copolymer (A) and the vinyl chloride
resin (B) in a usual manner to give the resin composition
of the present invention. When the amount of the  graft
copolymer (A) is less than 1 % by weight, the impact
resistance of the composition is lowered. When the amount
is more than 30 % by weight, the rigidity is lowered.

The vinyl chloride resin (B) is not particularly
limited. Any of those generally called vinyl chloride
resins or polymers, polyvinyl chloride resins or the like,
e.g. vinyl chloride homopolymer, vinyl chloride copolymers
having a vinyl chloride content of at least about 80 % by
weight, and post—chlorinated polyvinyl chloride can be
used.

The composition of the present invention may
contain usual additives wused for vinyl chloride resins,
such as a stabilizer or lubricant, and the like.

The resin composition of the present invention
can be formed into molded articles, for example, by
injection molding, calendering, blow molding, and the
likee. The molded articles have a high impact resistance
and a good transparency and are suitably used for the
purposes such as bottles and sheets. :

The present invention s more specifically
described and explained by means of the follo_wi_ng
Examples, in which all parts and % are by weight unless
otherwise noted. It is to be understood that the present
invention is not limited to these Examples. o
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The procedure of Exanple 5 was repeated except that the nonomer m xture
(c') used in the second stage graft polynerization, that is, 15
parts of nmet hyl 20 nethacrylate, 1.0 part of styrene and 0.1 part
of cunene hydroperoxi de were emulsified in an aqueous solution of 0.3 part
of sodium ol eate and 15 parts of watel2by-using a honogeni zer, then the
obt ai ned enul si on was continuously added to the reaction m xture in the
first stage graft polynerization over 3 hours. The results are shown in

Table 2. Exanple 7 Example 1
A polymerization vessel equipped with a stirrer

was charged with 200 parts of water, 1.5 parts of sodium
oleate, 0.002 part of ferrous sulfate (FeSO,-7Hz0), 0.005
part of disodium ethylenediaminetetraacetate, 0.2 part of
formaldehyde sodium sulfoxylate, 0.2 part of tripotassium
phosphate, 75 parts of butadiene, 25 parts of styrene, 1.0
part of divinyl benzene and 0.1 part of diisopropylbenzene
hydroperoxide. = The polymerization was carried out at 50C
for 15 hours to give a rubber latex of which average
particle size of polymer particles was 750 A (hereinafter
referred to as  “rubber latex A”). The polymerization
conversion was 99 %.

To 210 parts of the rubber latex A (solid matter:
70 parts) were ‘added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 2.3 parts of potassium chloride. To the latex was
then continuously added a mixture (b) of 14 parts of
styrene, 1.0 part of methyl methacrylate and 0.2 part of
cumene hydroperoxide at 70C over 3 hours, and the
polymerization was further continued for 30 minutes (the
first stage graft polymerization). Then, a mixture (c) of
14 parts of methyl methacrylate, 1.0 part of styrene. and
0.1 part of cumene hydroperoxide was continuously added at
70C over 3 hours, and the polymerization was further
continued for 1 hour (the second stage graft
polymerization) to give an aqueous latex of a graft
copolymer.

The particles of the graft copolymer latex were
agglomerated, and had an average particle size of 1500 A .
A weight ratio of scales generated during graft
polymerization to the graft copolymer was 2.2 %.

Sulfuric acid was added to the obtained graft
polymer latex to deposit the polymer, and the polymer
powder through heat treating, rinsing, dehydrating and
drying. :
To 90 parts of polyvinyl chloride containing 1.5
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The procedure of Exanple 5 was repeated except that the anmount of the used
pot assi um chl ori de was changed to 1.8 parts, so the obtained graft

copol ymer had an average particle size of 1300 A The results are shown in
Tabl e 2. Exanple 8 The procedure of Exanple 5 was repeated except that

bef ore adding the nononmer m xture (c'), 15.3 parts of an aqueous sol ution
containing 0.3 part of sodium ol eate s added to the reaction mxture in
the first stage polynerization. The reSults are shown in Table 2.
Conpar ati ve Exanple 8 The rubber latex A was prepared in the sanme nanner as

In Bxanpl e fbrtg  of octyl tin mercaptide stabilizer, 0.5 part of
. glycerol ricinoleate and 0.2 part of a montanic acid ester
was added 10 parts of the graft copolymer powder. The
mixture was kneaded for 8 minutes .by rolls of 170C, and
was pressed for 15 minutes by heat pressure rolls of 180¢C
to give Izod impact test specimens having a thickness of 6
mm and transparent sheets having a thickness of 5 mm. The
Izod impact strength was measured according to JIS K 7110,
and the light transmission was measured according to JIS K
6714. The results are shown in Table 1.

Example 2

The procedure of Example 1 was repeated except
that the monomer mixture (c) used in the second stage
graft polymerization, that s, 14 parts of méthyl
methacrylate, 1.0 part of styrene and 0.1 part of cumene
hydroperoxide were emulsified in an aqueous solution of
0.3 part of sodium oleate and 15 parts of water by using a
homogenizer, then the obtained emulsion was continuously
added to the reaction mixture in the first stage graft
polymerization over 3 hours.

The results are shown in Table 1.

Example 3
The procedure of Example 1 was repeated except
that the amount of potassium chloride was changed to 2.7
parts, so the obtained graft copolymer had an average
particle size of 1800 A.
The results are shown in Table 1.

Example 4
The procedure of Example 1 was repeated except

that before adding the monomer mixture (c), 15.3 parts of
an aqueous solution containing 0.3 part of sodium oleate
was added to the react1on mixture in the first stage graft
polymerization.

The results are shown in Table 1.
This is the replacement sheet
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To 210 parts of the rubber latex A (solid matter: 70 parts) were added 200
parts of water, 0.002 part of ferrous sulfate, 0.004 part of disodium
et hyl enedi am ne- tetraacetate and 0.1 part of f or mal dehyde

sodi um sul foxylate. To the resulting m xture was conti nuously added a
mxture of 15 parts of nethyl metHderytate, 1.0 part of styrene and
0.3 part of cunene hydroperoxide at 70[err]C over 3 hours, and the

pol ymeri zati on was continued fqor 30 mnutes. Then, a mxture of 14 parts of
styrene and 0.2 part of cunene MRiHPHAldHE | BEAE < aontlnuously added over 3

The rubber latex A was prepared in the same
manner as in Example 1.

To 210 parts of the rubber latex A (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine-
tetraacetate and 0.1 part of formaldehyde sodium
sulfoxylate.

To the resulting mixture was continuously added a
mixture of 14 parts of methyl methacrylate, 1.0 part of
styrene and 0.1 part of cumene hydroperoxide at 70C over
3 hours, and the polymerization was continued for 30
minutes.

Then, a mixture of 14 parts of styrene, 1.0 part
of methyl  methacrylate and 0.2 part of cumene
hydroperoxide was continuously added over 3 hours, and the
polymerization was further continued for 1 hour to give an
aqueous latex of a graft copolymer having an average
particle size of 800 A.

: A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 1.

Comparative Example 2
The procedure of Comparative Example 1 was
repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed. |
The results are shown in Table 1.

Comparative Example 3
The procedure of Example 1 was repeated except
that the order of the first stage graft polymerization and
the socond stage graft polymerization was reversed and
potassium chloride was used in an amount of 1.5 parts.
The results are shown in Table 1.

Comparative Example 4
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- 21 - hours, and the polynerization was further continued for 1 hour to
gi ve an aqueous |atex of a graft copolyner having an average particle size
of 800 AL A resin conposition was prepared and estinated in the same nanner
as in Exanple 1. The results are shown in Table 2. Conparative Exanple 9
The procedure of Conparative Exampke _8 was repeated except that the
order of the first stage graft polynerization and the second stage graft
pol ynmeri zati on was reversed. The results are shown in Table 2. Conparative

Exanpl e 10 The proceThee pubbampdaséx veAExqnml eptepasfed in the same
manner as in Example 1.

To 210 parts ‘of the rubber latex A (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 1.8 parts of potassium chloride.

To the resulting mixture was continuously added a
mixture of 15 parts of styrene, 15 parts of methyl
methacrylate and 0.3 part of cumene hydroperoxide at 70¢C
over 5 hours, and the polymerization was continued for 1
hour to give an aqueous latex of a graft copolymer having
an average particle size of 1500 A .

. A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 1.

Comparative Example 5

The rubber latex A was prepared in the same
manner as in Example 1.

A polymerization vessel equipped with a stirrer
was charged with- 45 parts of the rubber latex A (solid
matter: 15 parts), 200 parts of water, 0.2 part of sodium
oleate, 0.0017 part of ferrous sulfate, 0.00425 part of
disodium ethylenediaminetetraacetate, 0.17 part of
formaldehyde sodium sulfoxylate, 0.17 part of tripotassium
phosphate, 63.75 parts of butadiene, 21.25 parts of
styrene, 0.85 part of divinyl benzene and 0.85 part of
diisopropylbenzene hydroperoxide. The polymerization was
carried out at 50C for 24 hours. -After 6 hours and 12
hours from the beginning of the polymerization, 0.3 part
of sodium oleate was added to the reaction mixture,
respectively, and after 18 hours from the beginning, 0.475
part of sodium oleate was added. The  obtained rubber
latex of which average particle size of polymer particles
was 1400 A (hereinafter referred to as “rubber latex
B”). The polymerization conversion was 99 %. '

To 210 parts of the rubber lates B (solid matter:
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repeated except that potassium chloride was wused in an anmpunt of 1.8
parts. The results are shown in Table 2. Conparative Exanple 11 The rubber

| atex A was prepared in the same nanner as in Exanple 1. To 210 parts of
the rubber latex A (solid matter: 70 parts) were added 200 parts of
water, 0.002 part of ferrous sulfate, 0.004 part of disodium

et hyl enedi am ne- tetraacetate, 0.1 pari6of-fornmal dehyde sodi um sul f oxyl ate
and 2.3 parts of potassiun1ch|oride To the resulting m xture was
continuously added a m xture parts of styrene, 15 parts of

met hyl net h§@rypar§S)andvera3 IaddedonQeremrﬁSydaﬁpevaberde &0020[ part] Cobver 5

hours, and feerqi@d YNBhifadk) ONQWAR COphtIUess f Ofisbdium  ethylenediamine—
tetraacetate and 0.1 part of formaldehyde  sodium
sulfoxylate. To the latex was then continuously added 2
mixture of 14 parts of methyl methacrylate, 1.0 part of
styrene and 0.1 part of cumene hydroperoxide at 70C over
3 hours, and the polymerization was further continued for
30 minutes (the first stage graft polymerization). Then,
a mixture of 14 parts of styrene, 1.0 part of methyl
methacrylate and 0.2 part of cumene hydroperoxide was
continuously added at 70C. over 3  hours. The
polymerization was further continued for 1 hour (the
second stage graft polymerization) to give an aqueous
latex of a graft copolymer having an average particle size
of 1500 A.
A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 1.

Comparative Example 6
The procedure of Comparative Example 5 was
repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed.
The results are shown in Table 1.

Comparative Example 7
The procedure of Comparative Example 3 was
repeated except that potassium chloride was used in an
amount of 1.1 parts.
The results are shown in Table 1.
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havi ng an aver age

hour to give an aqueous |atex of a graft copol yner

particle size of 1800 AL A resin conposition was prepared and estimated in

the sane manner as in Exanple 1. The results are shown in Table 2.

22

| atex A was prepared in the same nanner

Conpar ati ve Exanpl e 12 The rubber
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ol eate, 0.0018 part of ferrous sulfate, 0.0045 part of disodium

et hyl enedi am net et r aacet at e, 0.18 part of fornmal dehyde sodi um

sul foxylate, 0.18 part of tripotassi um phosphate, 68.25 parts of
but adi ene, 22.75 parts of styrene, 0.91 part of divinyl benzene and
0.91 part of diisopropyl benzene hydrq&@rqxide. The polynerization
was carried out at 50[err]C for 40 hours.” After 6 hours, 12 hours and 18
hours from the beginning of the polynerization, 0.2635 part of sodium
ol eate was added to the reaction mxture, respectively. The obtained
rubber | atex of which average particle size of polymer particles was 1650
A (hereinafter referred to as "rubber latex C'). The

pol ymeri zati on conversion was 99 % To 210 parts of the rubber latex C
(solid matter: 70 parts) were added 200 parts of water, 0.002 part of
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ferrous sulfate, 0.004 part of disodium ethylenedi am ne-
tetraacetate and 0.1 part of f or mal dehyde sodi um sul f oxyl at e.
To the latex was then continuously added a mxture of 15 parts of
met hyl nethacrylate, 1.0 part of styrene and 0.1 part of cunene

hydr operoxi de at 70[err]C over 3 hou¥§, and the polynerization was further
continued for 30 mnutes (the firs stage graft polynerization).

Then, a mixture of 14 parts of styrene and 0.2 part of cunene hydroperoxide
was continuously added at 70[err]C ®s@mpiehgurs. The pol yneri zati on was
further continued f | [

gi ve an aqueous | at gh%f %P ft?%g"db rwﬁgSi gégéér L%ggél Eg“g&)p@tgi ze

of 1800 A _n»ﬁg_;{rfei-i asc dmpBganptse MWas prepared anq estimated in the same

manner as in Exanpl eI‘o1 ' 2-[66 ﬁfﬁgl tS¢ a{ﬁes?gwer"nlatex A (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine-
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 2.4 parts of potassium chloride. To the latex was
then continuously added a mixture (b’) of 4 parts of
styrene and 0.1 part of cumene hydroperoxide at 70C over
1 hour, and the polymerization was further continued for
30 minutes (the first stage graft polymerization). Then,
a mixture (c¢) of 15 parts of methyl methacrylate, 1.0
part of styrene and 0.1 part of cumene hydroperoxide was
continuously added to 70C over 3 hours to the
polymerization mixture in the first stage graft
polymerization, and the polymerization was further
continued for 30  minutes (the second stage graft
polymerization). Then, a mixture (d) of 10 ©parts of
styrene and 0.2 part of cumene hydroperoxide was
continuously added at 70C over 2 hours to the
polymerization mixture in the second stage  graft
polymerization, and the polymerization was further
continued for 1 hour (the third stage graft
polymerization) to give an aqueous latex of a graft
copolymer. '

The particles of the ‘graft copolymer latex were
agglomerated, and had an average particle size of 1800 A.
A weight ratio of scales generated during graft
polymerization to the graft copolymer was 4.5 %.

A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2. '

Example 6
The procedure of Example 5 was repeated except
that the monomer mixture (c?) used in the second stage
graft  polymerization, that s, 15 parts of methyl
This is the repiacement sheet
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Tabl e 2. - 23 - Conparative Exanple 13 The procedure of Conparative
Exanpl e 12 was repeated except that the order of the first stage graft

pol ynmeri zati on and the second stage graft polynerization was reversed. The
results are shown in Table 2. Conparative Exanple 14 The rubber | atex C was
prepared in the sane manner as in eonm@dr at4 ve Exanple 12. To 210 parts of
the rubber latex B (solid nmatter:

methacrylate, 1.0 part of styrene and 0.1 part of cumene

hydroperoxide were emulsified in an aqueous solution of

0.3 part of sodium oleate and 15 parts of water by using a

homogenizer, then the obtained emulsion was continuously

added to the reaction mixture in the first stage graft

polymerization over 3 hours. '
The results are shown in Table 2.

Example 7

The procedure of Example 5 was repeated except
that the amount of the used potassium chloride was changed
to 1.8 oparts, so the obtained graft copolymer had an
average particle size of 1300 A.

The results are shown in Table 2.

Example 8
The procedure of Example 5 was repeated except
that before adding the monomer mixture (c’), 15.3 parts of
an aqueous solution containing 0.3 part of sodium oleate
was added to the reaction mixture in the first stage
polymerization.
The results are shown in Table 2.

Comparative Example 8

The rubber latex A was prepared in the same
manner as in Example 1.

To 210 parts of the rubber latex A (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate and 0.1 part of © formaldehyde sodium
sulfoxylate.

To the resulting mixture was continuously added a
mixture of 15 parts of methyl methacrylate, 1.0 part of
styrene and 0.3 part of cumene hydroperoxide at 70C over
3 hours, and the polymerization was continued for 30
minutes. .

Then, a mixture of 14 parts of styrene and 0.2
part of cumene hydroperoxide was continuously added over 3
Ths s e repiacement sheet
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70 parts) were added 200 parts of water, 0.002 part of ferrous sulfate,
0.004 part of disodium ethylenediam ne- tetraacetate and 0.1

part of f or mal dehyde sodi um sul foxylate. To the resulting m xture was
continuously added a m xture of 4 parts of styrene and 0.1 part of cunene
hydr operoxi de at 70[err]C over 1 hour, and the polynerization was conti nued
over 30 mnutes (the first stage .graé# pol yneri zation). Then, a m xture
of 15 parts of met hyl nethacrylate, 1.0 part of styrene and 0.1
part of cunmene hydroperoxi de was conti nuously added over 3 hours, and the

pol ymeri zghi,p8 \A@ﬁdcovahémwlyfxﬁni@tﬁhnums (ﬁ\l’t&h%?cowl'xt‘ihﬁéd ofioaf t 1
pol yneri Zﬁtlon Then, a m xture ]t parfts atf rene %
to give an aqueous la ex a gr ¢opo ymer aving
an average particle size of 800 A. |
A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in

Table 2.

Comparative Example 9
The procedure of Comparative Example 8 was
repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed.
The results are shown in Table 2.

Comparative Example 10
The procedure of Comparative Example 8 was
repeated except that potassium chloride was wused in an
amount of 1.8 parts.
The results are shown in Table 2.

Comparative Example 11

The rubber latex A was prepared in the same
manner as in Example 1. | '

To 210 parts of the rubber latex A (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine-
tetraacetate, 0.1 part of formaldehyde sodium sulfoxylate
and 2.3 parts of potassium chloride.

To the resulting mixture was continuously added a
mixture of 15 oparts of styrene, 15 parts of methyl
methacrylate and 0.3 part of cumene hydroperoxide at 70°C
over 5 hours, and the polymerization was continued for 1
hour to give an aqueous latex of a graft copolymer having
an average particle size of 1800 A.

A resin composition was prepared and estimated in
the same manner as in Example 1. -The results are shown in
Table 2.
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parts of cunene hydroperoxide was continuously added at 70[err]C over
2 hour, and the polynerization was continued for 1 hour (the third stage
graft polynerization) to give an aqueous |atex of a graft copol ymer having
an average particle size of 1800 A. A resin conposition was prepared and
estimated in the sane manner as in Exanple 1. The results are shown in
Table 2. Conparative Exanple 15 The-prpgredure of Conparative Exanple 10 was
repeat ed except that the anpunt of potassium chloride was - 24 -

Comparative Example 12

The rubber latex A was prepared in the same
manner as in Example 1.

A polymerization vessel equipped with a stirrer
was charged with 27 parts of the rubber latex A (solid
matter: 9 parts), 200 parts of water, 0.2 part of sodium
oleate, 0.0018 part of ferrous sulfate, 0.0045 part of
disodium ethylenediaminetetraacetate, 0.18 part of
formaldehyde sodium sulfoxylate, 0.18 part of tripotassium
phosphate, 68.25 parts of butadiene, 22.75 ©parts of
styrene, 0.91 part of divinyl benzene and 0.91 part of
diisopropylbenzene hydroperoxide. The polymerization was
carried out at 50C for 40 hours. After 6 hours, 12 hours
and 18 hours from the- beginning of the polymerization,
0.2635 part of sodium oleate was added to the reaction
mixture, respectively. The obtained rubber latex of which
average particle size of polymer particles was 1650 A
(hereinafter referred to as “rubber latex C”). The
polymerization conversion was 99 %.

To 210 parts of the rubber latex C (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine~
tetraacetate and 0.1 part of formaldehyde sodium
sulfoxylate. To the latex was then continuously added a
mixture of 15 parts of methyl methacrylate, 1.0 part of
styrene and 0.1 part of cumene hydroperoxide at 70°C over
3 hours, and the polymerization was further continued for
30 minutes (the first stage graft polymerization). Then,
a mixture of 14 parts of styrene and 0.2 part of cumene
hydroperoxide was continuously added at 70C over 3 hours.
The polymerization was further continued for 1 hour (the
second stage graft polymerization) to give an aqueous
latex of a graft copolymer having an average particle size
of 1800 A. ) _

A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2.
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changed to 1.3 parts. The results are shown in Table 2. - 25 - [err]
- 26 - [err]

-— 23 -

Comparative Example 13
The procedure of Comparative Example 12 was
repeated except that the order of the first stage graft
polymerization and the second stage graft polymerization
was reversed. :
The results are shown in Table 2.

Comparative Example 14

The rubber latex C was prepared in the same
manner as in Comparative Example 12.

To 210 parts of the rubber latex B (solid matter:
70 parts) were added 200 parts of water, 0.002 part of
ferrous sulfate, 0.004 part of disodium ethylenediamine—
tetraacetate and 0.1 part of formaldehyde sodium
sulfoxylate.

To the resulting mixture was continuously added a
mixture of 4 parts of styrene and 0.1 part of cumene
hydroperoxide at 70°C over 1 hour, and the polymerization
was continued over 30 minutes (the first stage graft
polymerization).

Then, a mixture of 15 parts of methyl
methacrylate, 1.0 part of styrene and 0.1 part of cumene
hydroperoxide was continuously added over 3 hours, and the
' polymerization was continued for 30 minutes (the second
stage graft polymerization).

Then, a mixture of 10 parts of styrene and 0.2
parts of cumene hydroperoxide was continuously added at
70°C over 2 hour, and the polymerization was continued for
1 hour (the third stage graft polymerization) to give an
aqueous latex of a graft copolymer having an average
particle size of 1800 A.

A resin composition was prepared and estimated in
the same manner as in Example 1. The results are shown in
Table 2.

Comparative Example 15
The procedure of Comparative Example 10 was
repeated except that the amount of potassium chloride was
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- 27 - The conposition of the present invention is the vinyl chloride
resin conposition which is superior in inpact resistance to the
conventional conpositions as well as which keep excellent in transparency.
In addition to the ingredients wused in the Exanples, other
ingredients can be used in Exanples as set forth in the specification
to obtain substantially the sane results. 28 CLAIMS 1. A  vinyl
chloride resin conposition which 94 -

changed to 1.3 parts.
The results are shown in Table 2.

This is the replacement sheet

Date: r? SEP 3%



conprises: (A) 1 to 30 %by weight of a graft copolyner and (B) 99 to 70 %
by weight of a vinyl chloride resin; said graft copol ynmer (A) being
prepared by (i) adding a water-soluble electrolyte to an aqueous | atex
containing 50 to 85 parts by weight of a butadiene polyner (a) of
60 to 100 % by wei ght of butadi ene_ 425t0_0 % by wei ght of an aromatic

vinyl nmononer, 10 to ,0 % by wei ght (I a vinyl nononer copol ynerizable
therewith gnd |5 tp 0 joby wei ght ofi crosslinkabl e nononer, said
but adi ene |polly 5(:@) having an average particle size of liess than
0.1 [err] m andsgbse¢quently carrying out a graft polynerization i-g st ages
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said graft polynerization, in which said graft polynerization is carried
out to produce a graft copol yner having an average particle size of 0.1 to
0.3 [err]mby (ii) adding 1 to 45 parts by weight of a nononmer m xture (b)
to said | at ex and carrying out t he pol ynerization, said
monomer m xture (b) conprising 51 to i@O % by weight of an aromatic vinyl
nmononmer, 49 to 0 % by weight of an al%yl nethacrylate and 0 to 20 % by
wei ght of a vi nyl nononer copol ynmeri zable therewith, (iii)
adding 5 to 45 parts by weight of a nonomer mxture (c) to the

pol ymeri zation mxture in the step (ii) and carrying out the

pol yneri zation, said nononer m xture (c) conprising 51 to 100 % by
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wei ght of an al kyl nethacrylate, 49 to O % by wei ght of an aromatic vinyl
nononmer and 0 to 20 % by wei ght of a vinyl nonomer copol ynerizabl e
therewi th, and. 29 (iv) adding 0 to 30 parts by weight of a nonomner

m xture (d) to the polynerization mxture in the step (iii) and carrying
out the polynerization, said nmononmer mxture (d) conprising 51 to 100 % by
wei ght of an aromatic vinyl nononer, 49 to 0 % by wei ght of an al kyl

met hacryl ate and O to 20 % by wei ght 37 a—vinyl nononer copol ynerizabl e

t herewi th,

The composition of the present invention is the
vinyl chloride resin composition which is superior in
impact resistance to the conventional compositions as well
as which keep excellent in transparency.

In addition to the ingredients used in the
Examples, other ingredients can be used in Examples as set
forth in the specification to obtain substantially the

same results.
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the total amount of the polyner (a), the m xture (b), the mxture (c)
and the m xture (d) being 100 parts by weight and the anount of "said~
wat er - sol ubl e el ectrol yte being from 0.5 to 5 parts bynMBIh@hHa&JBéeem

parts by weight of the total (a), ﬁ& (c) and (d). 2. HM é@@
t o 85

Claim1, wherein the anbunt of sard ati ene pol yner ( gﬂmﬁ

parts by wei ght, the anount of said nononmer m xture (b) I's

parts by | ght h unt of said nmononer mxture (c) is fromb5 to 45
parts by %8&1 V%\éuo&ﬁﬁ&aﬂ%unt of said nononer mxture (d) is from4 to 30
parts by weight, the total armunt of (a), (b), (c) and (d) being 100 parts

DO S e VR S, B R ol
comprises:

(A) 1 to 30 % by weight of a graft copolymer and

(B) 99 to 70 % by weight of a vinyl chloride resin;

said graft copolymer (A) being prepared by

(i) adding a water—soluble electrolyte to an aqueous
latex containing 50 to 85 parts by weight of a
butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl
monomer, 10 to 0 % by weight of a vinyl monomer
copolymerizable therewith and 5 to 0 % by weight of
a crosslinkable monomer, said butadiene polymer (a)
having an average particle size of less than 0.1
M m,

(ii ) adding 1 to 45 parts by weight of a monomer mixture
(b) to said latex and carrying out the
polymerization, :
said monomer mixture (b) comprising 51 to 100 % by
weight of an aromatic vinyl monomer, 49 to 0 % by
weight of an alkyl methacrylate and 0 to 20 % by
weight of a vinyl monomer copolymerizable
therewith, |

(iii) adding 5 to 45 parts by weight of a monomer mixture
(c) to the polymerization mixture in the step (ii)
and carrying out the polymerization,
said monomer mixture (c) comprising 51 to 100 % by
weight of an alkyl methacrylate, 49 to 0 % by weight
of an aromatic vinyl monomer and 0 to 20 % by weight
of a vinyl monomer copolymerizable therewith, and

(iv) adding 0 to 30 parts by weight of a monomer mixture
(d) to the polymerization mixture in the step (iii)
and carrying out the polymerization,
said monomer mixture (d) comprising 51 to 100 % by
weight of an aromatic vinyl monomer, 49 to 0 % by
weight of an alkyl methacrylate and 0 to 20 % by
welght of a vmyl monomer copolymerlzable
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wei ght, the anount of said nononmer mxture (b) is from5 to-45._ parts._ by
wei ght, the anount of said nononmer m xture (c) is from to 45 parts
wei ght and the ampunt of said nonomer mixture (d) is’ ttH ’t‘ce i”he
total amount of (a), (b) and (c) being 100 parts by vve
conposition of Claim1, wherein said nononer mxture ( 5to
90 parts by weight of an aqueous sol ution containing 0.05 to 3 parts by
wei ght of an enulsifier and the mxtug® is stirred to emJIsify sai d nononer
m xture (c), and the enulsion is continuously added to the polynerization
m xture in the step (|||k1

therewit

the total amount of the polymer (a), the mixture
(b), the mixture (c) and the mixture (d) being 100
parts by weight.

2. The composition of Claim 1, wherein the amount
of said butadiene polymer (a) is from 50 to 80 parts by
weight, the amount of said monomer mixture (b) is from 1
to 20 parts by weight, the amount of said monomer mixture
(¢) is from 5 to 45 parts by weight and the amount of said
monomer mixture (d) is from 4 to 30 parts by weight, the
total amount of (a), (b), (¢) and (d) being 100 parts by
weight.

3. The composition of Claim 1, wherein the amount
of said butadiene polymer (a) is from 50 to 85 parts by
weight, the amount of said monomer mixture (b) is from 5
to 45 parts by weight, the amount of said monomer mixture
(c) is from 5 to 45 parts by weight and the amount of said
monomer mixture (d) is part by weight, the total amount
of (a), (b) and (c) being 100 parts by weight.

4. The composition of Claim 1, wherein said
monomer mixture (c) is added to 5 to 90 parts by weight of
an aqueous solution containing 0.05 to 3 parts by weight
of an emulsifier and the mixture is stirred to emulsify
said monomer mixture (c), and the emulsion is continuously
added to the polymerization mixture in the step (ii ).
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Abstract

A vinyl chloride resin composition having an
improved impact resistance with a good transparency that
the vinyl chloride resin itself possesses originally;
which comprises (A) a graft copolymer prepared by
(i) adding a water—soluble electrolyte to a butadiene
polymer (a) (ii) adding a monomer mixture (b) containing
mainly an aromatic vinyl monomer to polymerize, (iii)
adding a monomer mixture (c¢) containing mainly an alkyl
methacrylate to polymerize and (iv), when desired, adding
a monomer mixture (d) containing mainly an aromatic vinyl
monomer.
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CLAIMS

1. A vinyl chloride resin composition which

comprises: ’

(A) 1 to 30 % by weight of a graft copolymer and

(B) 99 to 70 % by weight of a vinyl chloride resin;

said graft copolymer (A) being prepared by

(i) adding a water—soluble electrolyte to an aqueous
latex containing 50 to 85 parts by weight of a
butadiene polymer (a) of 60 to 100 % by weight of
butadiene, 40 to 0 % by weight of an aromatic vinyl
monomer, 10 to 0 % by weight of a vinyl monomer
copolymerizable therewith and 5 to ¢ % by weight of
a crosslinkable monomer, said butadiene polymer (a)

having an average particle size of less than 0.1
M4, '

and subsequently carrying out a graft polymerization in stages in the
presence of said electrolyte by which particles are agglomerated during -
said graft polymerization, in which said graft polymerization is carried
out to produce a graft copolymer having an average particle size of 0.1
t0 0.3 um by '

(ii) adding 1 to 45 parts by weight of a monomer mixture
(b) to said latex and carrying  out the
polymerization, )
said monomer mixture (b) comprising 51 to 100 %. by
weight of an aromatic vinyl monomer, 49 to 0 % by
weight of an alkyl methacrylate and 0 to 20 % by
weight of a vinyl monomer copolymerizable
therewith,

(iii) adding 5 to 45 parts by weight of a monomer mixture
(c) to the polymerization mixture in the step (ii)
and carrying out the polymerization,
said monomer mixture (c) comprising 51 to 100 % by
weight of an alkyl methacrylate, 49 to 0 % by weight
of an aromatic vinyl monomer and 0 to 20 % by weight
of a vinyl monomer copolymerizable therewith, and.

o
IR ™ e e

Date:- 1 7 MAY 1999



29

—

(iv) adding 0 to 30 parts by weight of a monomer mixture
(d) to the polymerization mixture in the step (idi )
and carrying out the polymerization,
said monomer mixture (d) comprising 51 to 100 % by
weight of an aromatic vinyl monomer, 49 to 0 % by
weight of an alkyl methacrylate and 0 to 20 % by
weight of a vinyl monomer copolymerizable
therewith;
the total amount of the polymer (a), the mixture
(b), the mixture (¢) and the mixture (d) being 100
_parts by weight and the amount of said water-soluble electmlyte '
bemg from 0.5 to 5 parts by weight based on 100 parts by
__weight of the total (a), (b), (c) and (d). o o
2. The composition of Claim 1, wherein . the amount
of said butadiene polymer (a) is from 50 to 85 parts by
weight, the amount.of said monomer mixture (b) is from 1
to 20 parts by weight, the amount of said monomer mixture
(c) is from 5 to 45 parts by weight and the amount of said
monomer -mixture (d) is from 4 to 30 parts by weight, the
total amount of (a), (b), (¢) and (d) being 100 parts by

. weight.

3. The. composition of Claim 1, wherein the amount
of said butadiene polymer (a) is from 50 to 85 parts by
weight, the amount of said monomer mixture (b) is from 5
to 45 parts by weight, the amount of said monomer mixture
(¢) is from 5 to 45 parts by weight and the amount of said
monomer mixture (d) is O part by weight, the total amount
of (a), (b) and (c) being 100 parts by weight.

4, The composition of Claim 1, wherein said
monomer mixture (c) is added to 5 to 90 parts by weight of
an aqueous solution containing 0.05 to 3 parts by weight
of an emulsifier and the mixture is stirred to emulsify
said monomer mixture (c), and the emulsion is continuqusly
added to the polymerization mixture in the step (ii).
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