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useful as an impact fnodifier for vinyl chloride resins.
10
BACKGROUND ART
Vinyl chloride resins are th;ermoplastic resins which are
inexpensive and excellent in transparency, and are general purpose type
resins which are widely used for wrapping for the property of
15 transparency. Vinyl chloride resins are also used in building materials
such as side wall, window frame and sash, and hard products such as
pipe and joint for the good properties of mechanical strength,
weatherability and chemical resistance. However, in many cases of
using vinyl chloride resins for these purposes, vinyl chloride resins are
20 not sufficient in impact resistance and, therefore, a methyl
methacrylate/butadiene/styrene copolymer (MBS resin) has been
generally incorporated as an impact modifier into vinyl chloride resins in
order to impart an impact strength thereto. Particularly, in recent
years, it is more strongly demanded than before that the MBS resin for
25 vinyl chloride resins can highly improve the impact strength.
As a general method to further improve the impact strength of

vinyl chloride resins with MBS resins, it has been conventionally



-adopted to increase the proportion of a rubber to be used in the MBS
‘‘resins, nanely to increase the proportion of butadiene (Bd). However, if
the content of Bd units in the MBS resins is increased too nuch, the
_powder characteristics of MBS resins_ar% mar kedl'y deteriorated. For 5
exanpl e, since the granulation property“ s |lowered, a nassive resin is
only obtai ned when powdering the resin froma |atex and, therefore, it is
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Improvement in such powder characteristics of MBS resins is
also strongly demanded in recent years, and the powder characteristics
15 are now one of important characteristics of MBS resins. Various
proposals for improving the powder characteristics have hitherto been
reported. For example, Japanese Patent Publication Kokai No. 57-
59929 discloses a method for improving the blocking resistance by
coagulating a latex of a graft copolymer in a gas phase. Japanese
20 Patent Publication Kokai No. 7-3106 discloses a method for improving
the blocking resistance by adding a specific polymer to MBS resins.
However, in case of MBS resins having a high Bd content, these methods
still cannot achieve the powder characteristics demanded. -
As mentioned above, it is essential for imparting a higher
25 impact resistance to vinyl chloride resins to use a larger amount of Bd.

Also, in case that vinyl chloride resins are used for the purposes which

require a transparency, it is also necessary for maintain the



-.conponents constituting the MBS resin is restricted. Like this, due to the
‘-contradictory factors and restriction in constituting conponents, it 5is
very difficult to inprove the powder characteristics of MBS resins having
~a high Bd content to be incorporated anp vinyl chloride resins intended
to use for purposes which require a transparency. It is an object of the
present invention to provide, under circunstances as nentioned above, an
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circumstances as meﬁtioned above, an MBS resin used for vinyl chloride

10 resins having a high transparency, which has a high Bd content but has

an improved powder characteristics.

A further object of the present invention is to provide an
impact modifier for vinyl chloride resins, which is improved in
granulation property and blocking resistance and which can impart a

15 high impact resistance to the vinyl chloride resins.

Another object of the present invention is to provide a vinyl
chloride resin composition having excellent transparency and impact
resistance which comprises a vinyl chloride resin and an MBS resin type
impact modifier.

20
DISCLOSURE OF INVENTION

The present invention provides a resin having an improved
powder characteristics and useful as an impact modifier for vinyl
chloride resins, which comprises an MBS resin satisfying the following

25 relational equations (1) and (2):

1.5x+ 140 £ y < -1.65x + 180 (1)
55 < x < 70 (2)



.of said MBS resin, and which is obtained by coagulating a |latex of said 5
""MBS resin, adding said hard polyner in the state of |atex or coagul ated
slurry to the resulting coagul ated slurry of MBS resin, and recovering the
_powder fromthe resulting mxture. As the hard polyner is preferably used a
copol ymer of nethyl nethacrylate, an aromatic vinyl nononer, a
crosslinking agent and 0 to 10 30 % by wei ght of other copol ynerizabl e
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BEST MODE FOR CARRYING OUT THE INVENTION
The MBS resins used in the present invention are prepared by
graft-polymerizing a monomer component comprising an alkyl
15 methacrylate, preferably methyl methacrylate, an aromatic vinyl
compound such as styrene and optionally other vinyl monomers
copolymerizable therewith such as methyl acrylate, ethyl acrylate, butyl
acrylate and acrylonitrile onto a crosslinked or non-crosslinked
butadiene-based rubber such as polybutadiene (PBd), styrene-butadiene
20 rubber (SBR) or acrylonitrile-butadiene rubber (NBR) in a conventional
manner.
The content x of Bd (weight percentage of Bd monomer units)
included in MBS resins is from 55 to 70 % by weight, preferably from 60
to 68 % by weight. If the Bd content is less than 55 % by weight, the
25 impact resistance of molded articles prepared by mixing with a vinyl
chloride resin and molding the resulting mixture is insufficient. If the

Bd content exceeds 70 % by weight, the amount of Bd is too much, so not



‘MBS, resins having a Bd content of 60 to 68 % by weight are preferable
'since they can provide vinyl chloride resins with a sufficient inpact
strength and, noreover, a powder having good powder characteristics is
~obtained. 10 The bl ocki ng resistance whizch_is a nmeasure of the powder
characteristics has a close relationship to the Vicat softening point (O
of MBS resin. The Vicat softening point is neasured under a |load of 1 kg
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characteristics has a close relationship to the Vicat softening point (°C)

of MBS resin. The Vicat softening point is measured under a load of 1
kg according to JIS K 7206. In general, the higher the softening point,
the better the granulation property and the blocking resistance. The

15 range of the Vicat softening point (y) of MBS resin used in the present
invention is represented by the following equation:

-1.5x+ 140 = y = -1.65x + 180,
preferably, -1.2x + 128 = y = -1.65x + 180
wherein x is the Bd content (% by weight) of MBS resin.

20 If the Vicat softening point (y) is less than “-1.5x + 140”, the
granulation property is bad since the softening point becomes too low
with respect to the Bd content. From the viewpoint of better
granulation property, it is preferable that the Vicat softening point is not
less than “-1.2x + 128”. If the Vicat softening point is more than “-1.65

25 + 1807, the impact resistance-improving effect of MBS resin is lowered.

In general, the Vicat softening point is mainly determined by

the kinds and amounts of monomers which constitute MBS resin and is



the Vicat softening point is |lowered, and if nethyl nethacrylate or
"styrene which are relatively high in glass transition tenperature is used
in a large anobunt, the Vicat softening point is raised. Also, even in the
.10 case of MBS resins which are conposed of the sanme kinds and sane

anounts of nononers, the Vicat softening points differ if the rubbers used
therein are for exanple a pol ybutadi ene and a styrene-butadi ene copol yner
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amounts of monomers, the Vicat softening points differ if the rubbers

used therein are for example a polybutadiene and a styrene-butadiene

copolymer rubber. Further, MBS resins having a high degree of

intramolecular or intermolecular crosslinking tend to have a high Vicat

15 solftening point. The Vicat softening point of the obtained MBS resin

can be adjusted by selecting and adjusting the kinds and amounts of the
monomers used. |

The modified MBS resin of the present invention having an

improved powder characteristics is required to have a refraction index

20 matched with the refraction index of a vinyl chloride resin to be

incorporated therewith so that the transparency of the vinyl chloride

resin is maintained. The difference in refraction index between the

modified MBS resin and a vinyl chloride resin is preferably at most 0.02,

and is more preferably at most 0.01 from the viewpoint that a higher

25 transparency is obtained. If the difference in refraction index is more

than 0.02, the transparency of molded articles composed of vinyl

chloride resin and modified MBS resin is markedly lowered. The



-as Pol yner Handbook (John WIly & Sons. Inc., 1989) can be adopted in the
"‘present invention. The refraction index of a copolymer can be i o obtained

by the total of the products of the refraction index of each of nononers

and the weight fraction thereof. The refxaction index of a mxture can be
obtained by the total of the products of the refraction index of each of

the conponents and the volume fraction thereof. The method of the
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monomers and the weight fraction thereof. The refraction index of a
mixture can be obtained by the total of the products of the refraction
index of each of the components and the volume fraction thereof.
The method of the polymerization for MBS resins is not
15 particularly limited, but an emulsion polymerization method is desirable
from the viewpoints of control in particle size and removal of heat
generated in polymerization.
As the rubber component of the MBS resins are used
polybutadiene rubber and butadiene copolymer rubbers such as SBR
20 and NBR prepared from Bd and other monomers copolymerizable with
Bd. The copolymerizable other monomers are not particularly limited.
Examples of the copolymerizable other monomers are, for instance, an
alkyl acrylate having a C, to C; alkyl group such as butyl acrylate, an
aromatic vinyl compound such as styrene, a vinyl cyanide compound
25 such as acrylonitrile, and other vinyl monomers. These may be used
alone or in combination thereof. It is preferable that the content of the

other monomers copolymerizable with Bd in the butadiene copolymer



-agent are, for instance, n-dodecyl nmercaptan, t-dedecyl nercaptan and to the
"“like. As the nononers used in the polynerization for the graft portion of
the MBS resin, there can be used those used in the preparation of known
MBS resins. Known MBS resins have been %eqerally prepared by

graft-pol ynerizing a nononer conponent 15 conprising an al kyl methacryl ate,
an aromatic vinyl conpound and optionally other vinyl conpounds
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As the monomers used in the polymerization for the graft
portion of the MBS resin, there can be used those used in the
preparation of known MBS resins. Known MBS resins have been
generally prepared by graft-polymerizing a monomer component

15 comprising an alkyl methacrylate, an aromatic vinyl compound and
optionally other vinyl compounds copolymerizable therewith onto a
butadine-based rubber. Examples of the alkyl methacrylate are an
alkyl methacrylate having a C;, to C,, alkyl group such as methyl
methacrylate, ethyl methacrylate, propyl methacrylate or butyl

20 methacrylate, and mixtures thereof. Preferable are methyl
methacryalte and a mixture of alkyl methacryaltes containing a major
amount of methyl methacrylate. Examples of the aromatic vinyl
compound are styrene, a styrene derivative such as a-methylstyrene or
chlorostyrene, and a mixture thereof. Styrene is preferably used.

25 Examples of the optionally used other vinyl compounds are, for instance,
an alkyl acrylate having a C, to C,, alkyl group such as methyl acrylate,

ethyl acrylate or butyl acrylate, a vinyl cyanide compound such as



.10 Al so, upon conducting the above-nentioned pol ynerization by means of an
"~enul si on polynerization nmethod, emul sifying and dispersing agents
conventionally used for stabilization of emulsification in the enulsion
_pol yreri zation and pol ynerization initigjors conventionally used can be
used. Exanples of the enul sifying and 15 di spersing agents are anionic
surface agents, non-ionic surface agents, polyvinyl alcohol and the |iKke.
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to the sl l'f)ryr ymsegr;[shac;[f tal’llle er}g{l?sig?ll >i:rr(;'algrmerization method, emulsifying and

dispersing agents conventionally used for stabilization of emulsification
in the emulsion polymerization and polymerization initiators
conventionally used can be used. Examples of the emulsifying and

15 dispersing agents are anionic surface agents, non-ionic surface agents,
polyvinyl alcohol and the like. Examples of the polymerization
initiators are, for instance., peroxide radical polymerization initiators
such as azobisisobutyronitrile, azobisvaleronitrile, benzoyl peroxide,
lauryl peroxide, t-butyl hydroperoxide, cumene hydroperoxide and

20 potassium persulfate, and the like. The same initiator may be used
throughout the polymerization, or different initiators may be used in
respective stages of polymerization. If necessary, suitable oxidizing and
reducing agents may be used as a redox polymerization initiator. Also,
in case of adopting different polymerization methods, additives required

25 in each polymerization method may be used, such as emulsifier,
dispersant, stabilizer, pH adjusting agent and the like.

Method for recovering a resin powder from the thus obtained



effectively sticks to the surface of MBS resin particles. The hard pol yner
"‘to be added may be in the state of latex or in the state of slurry forned
by adding an acid or salt as nentioned above to the latex to coagulate the
latex. After the addition of the hard gf yner to the MBS 15 resin slurry,
the tenperature is raised to 60 to 100 0 heat-treat the resulting

m xture, and the mxture is then dehydrated and dried to give an objective
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polymer to be added may be in the state of latex or in the state of slurry

formed by adding an acid or salt as mentioned above to the latex to
coagulate the latex. After the addition of the hard polymer to the MBS

15 resin slurry, the temperature is raised to 60 to 100°C to heat-treat the
resulting mixture, and the mixture is then dehydrated and dried to give
an objective resin powder having an improved powder characteristics.
When the hard polymer has been added in the state of latex, the
resulting mixture is subjected to the heat treatment, dehydration and

20 drying after coagulating it with an acid or a salt or directly if the mixture
is coagulated by merely mixing it.

The amount of the hard polymer is from 0.1 to 10 parts by
weight, preferably 0.5 to 4 parts by weight, per 100 parts by weight of the
MBS resin. If the amount of the hard polymer is less than the above

25 range, the effect of improving the blocking resistance of the MBS resin is
small. If the amount is too large, the physical properties of vinyl

chloride resin molded articles such as transparency are lowered.



.mononers copol yneri zable with these nononers may be used. The content of
"“the other nononers in the hard polyner is fromO to 30 % by weight,
preferably fromO to 10 % by weight. If the contents of the above 15
-mononers do not fall within the respectjye ranges, not only the blocking
resistance is |lowered, but also the transparency of final nolded articles
are lowered since it becones difficult to match the refraction index of the
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usual 13 f ra%rgnt is preferably from 0.1 to 25 % by weight, more preferably from 0.1
to 10 % by weight, still more preferably from 3 to 7 % by weight. Other
monomers copolymerizable with these monomers may be used. The
content of the other monomers in the hard polymer is from O to 30 % by
weight, preferably from O to 10 % by weight. If the contents of the above
15 monomers do not fall within the respective ranges, not only the blocking
resistance is lowered, but also the transparency of final molded articles
are lowered since it becomes difficult to match the refraction index of the
hard polymer with that of a vinyl chloride resin. From the viewpoint of
minimizing the lowering of the transparency, it is preferable that the
20 hard polymers have a refraction index such that the difference between
it and a vinyl chloride resin is not more than 0.1, especially not more
than 0.05.
Examples of the aromatic vinyl monomer used in the hard
polymers are, for instance, styrene, o-methylstyrene, a halogenated
25 styrene and other styrene derivatives. These may be used alone or in

combination thereof.

Examples of the crosslinking agent used in the hard polymers



400, to 3,000 A (40 to 300 nm, and is preferably from1,000 to 2,500 A
(100 to 250 nm fromthe viewpoints of the blocking resistance 15 inproving
~effect and the transparency of vinyl chloride resin nolded articles. The
~met hod of the polynerization for the_ha{g polynmers is not particularly
limted, but an emul sion polynerization nethod is preferred fromthe

vi ewpoi nt of ease in controlling the average particle size of the 20

pol ymer s. aFBe f6AUhStfcd OHWIRKI 28 A Rh&an @%@M@QC&P d@miésHakryl1aRaner
and, for exanple, a polynmerization initiator, enulsitier and othet

addi tives p%w@fmieﬁee%féagvedi@ﬁ@t&ec@%&&, Hifd 1 eph & PRI/ Cefwgégghgiglrgtag by

MBS resin and 0.1 to arts by wei'ght "of a hard polyner per 1 |

B {mpact “BOAT T oD, 45 naABERG R ban; AR IR ?gfiooﬁ*;iﬁ%«‘iﬂ "

vl ekl OF . I _ : . . ,

ot ance, Css{GRES) mpg BRI RN, EoBSRT | EnbES )it

pol yvi hy1 PENE o EpRIagBAEPRELRET0, P2 Yokt S0 o by veight, especially

W thvinyl 5 onl or EAEtabls oL PR s RS i e S a R Pe e R Tt o

| kyl I Lkyl inyl. jde, Wi i hl ori de,

an  unsat b%g?éﬁggygﬁa%%?@a%%&h%ﬁ&%;ﬂ&%ﬁ%bgﬁogé&é@ BEOUR: g

mal ei ¢ est or Q%eélﬁan?rilc ester.. The esti n o r.of the presen&) i nvention
iy WIS HDURE & G (18 502 parkod BEOYRI dhiVindd SEFniftso

Ip:lr'tjzugy \)//vei ht )(;f a_vi,nyl _chl orf de,r. ;i n. TE respc:lt. }.{f‘/enti 0 ﬁléi re

Spect f1 cal PP RiFthy 2 e a8y ISR UIE g cmeTherEY[onitaile areEylinaasid o by

:Nﬁl/gmq gzln}?% Otr@ﬁ&:wgglgﬂd z{x‘ﬁ&eﬂie Il}kel.S ’i‘ﬁebgthuerll‘dg(r);s)gf)yorge}'igg lé rI’rem EJ?r'lseernst

are not limited to these exemplified monomers.

The average particle size of the hard polymers is usually from
400 to 3,000 A (40 to 300 nm), and is preferably from 1,000 to 2,500 A
(100 to 250 nm) from the viewpoints of the blocking resistance-

15 improving effect and the transparency of vinyl chloride resin molded
articles.

The method of the polymerization for the hard polymers is not
particularly limited, but an emulsion polymerization method is preferred
from the viewpoint of ease in controlling the average particle size of the

20 polymers. The emulsion polymeriz;eltion can be conducted in a usual
manner and, for example, a polymerization initiator, emulsifier and
other additives as mentioned above can be used.

The resin powder comprising an MBS resin and 0.1 to 10
parts by weight of a hard polymer per 100 parts by weight of the MBS

25 resin according to the present invention is useful as an impact modifier
for vinyl chloride resins, and is applicable to known vinyl chloride resins.

Examples of the vinyl chloride resins are, for instance, polyvinyl



‘these exanples. 15 EXAMPLE 1 (1) Preparation of rubber latex A
pol ynerization reactor equipped with a stirrer was charged wth 200 parts
of water, 1.5 parts of sodiumoleate, 0.002 part of ferrous 20 sulfate
- (FeSO4. 7H20), 0.005 part of disodium ethyl enedi anne tetraacetate, 0.2 part
of sodi um fornmal dehyde sul foxylate, 0.2 part of potassiumtertiary
phosphate, 59 parts of butadiene, 10 parts of styrene, 1.0 part of divinyl

benzene arkiBriddaiesinl §bssepoP Nz gy vingr Afloerddere Aht epastinlfy NY
at 50C for 7 hours, 30 parts of butadiene 25 and 0.05 part of
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10 per 100 parts by weight of a vinyl chloride resin.
The present invention is more specifically explained by means
of examples wherein all parts and % are by weight unless otherwise
noted. Itisto be understood that the present invention is not limited to
these examples.
15
EXAMPLE 1
(1) Preparation of rubber latex
A polymerization reactor equipped with a stirrer was charged
with 200 parts of water, 1.5 parts of sodium oleate, 0.002 part of ferrous
20 sulfate (FeSO,7H,0), 0.005 part of disodium ethylenediamine-
tetraacetate, 0.2 part of sodium formaldehyde sulfoxylate, 0.2 part of
potassium tertiary phosphate, 59 parts of butadiene, 10 parts of styrene,
1.0 part of divinyl benzene and 0.1 part of diisopropylbenzene
hydroperoxide. After stirring at 50°C for 7 hours, 30 parts of butadiene
25 and 0.05 part of diisopropylbenzene hydroperoxide were added to the
reactor. After 2 hours, 0.05 part of diisopropylbenzene hydroperoxide

was further added, and the polymerization was further continued for 5



15 (3) Preparation of hard polyner An 8 liter glass polynerization reactor
" was charged with 200 parts of water, 0. 1 part of sodiumoleate, 0.002
part of ferrous sulfate (FeSO4.7H20), 0.005 part of disodi um
.et hyl enedi am netetraacetate and 0.2 _p of sodi um f or nal dehyde

sul foxylate. After mxing, the 20 tenperature was elevated to 70C. A

m xture of 45 parts of nethyl nethacrylate, 40 parts of styrene and 0.3
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further stirring for 30 minutes, a mixture of 22 parts of styrene and 0.1
part of cumene hydroperoxide was continuously added to the reactor
over 2 hours. After further stirring for 1 hour, the reaction mixture was
cooled to room temperature to give a latex (G-1) of an MBS resin.
15 (3) Preparation of hard polymer
An 8 liter glass polymerization reactor was charged with 200
parts of water, 0.1 part of sodium oleate, 0.002 part of ferrous sulfate
(FeSO,7H,0), 0.005 part of disodium ethylenediaminetetraacetate and
0.2 part of sodium formaldehyde sulfoxylate. After mixing, the
20 temperature was elevated to 70°C. A mixture of 45 parts of methyl
methacrylate, 40 parts of styrene and 0.3 part of cumene hydroperoxide
was then continuously added over 6 hours. Subsequently, a mixture of
10 parts of methyl methacrylate, 5 parts of 1,3-butylene glycol
dimethacrylate and 0.1 part of cumene hydroperoxide was continuously
25 added over 1 hour. During this period, 0.5 part portions of sodium

oleate were added 2 hours, 4 hours and 6 hours after starting the

polymerization. After the completion of the addition of the monomer



~for, 10 mnutes to give a nolded article having a thickness of 5.0 nm Wth
rTespect to this nolded article, the Vicat softening point was neasured
under a load of 1 kg according to JIS K 7206. The result is shown in
Table- 1. 20 (6) Evaluation of bl ocking,resistance A cylindrical vessel
havi ng a dianeter of 40 mmwas charged "Wwith 30 g of the synthetic resin
powder obtained in (4), and a load of 1 kg/cn2 was applied to the powder
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10 (L-1) obtained in (3). The resulting mixture was heat-treated at 90°C for
10 minutes, washed, dehydrated and dried to give a synthetic resin
powder.
(5) Measurement of Vicat softening point
The synthetic resin powder obtained in (4) was kneaded at
15 170°C for 3 minutes by an 8 inch test roll mill and was pressed at 180°C
for 10 minutes to give a molded article having a thickness of 5.0 mm.
With respect to this molded article, the Vicat softening point was
measured under a load of 1 kg according to JIS K 7206. The result is
shown in Table 1. |
20  (6) Evaluation of blocking resistance
A cylindrical vessel having a diameter of 40 mm was charged
with 30 g of the synthetic resin powder obtained in (4), and a load of 1
kg/cm? was applied to the powder at 40°C for 3 hours to form a block.
The block was vibrated at 60 Hz for 100 seconds by a Powder Tester PFE
25 made by Hosokawa Micron Kabushiki Kaisha to break the block. The

weight proportion of a synthetic resin powder which passed through a 18

mesh sieve based on the whole synthetic resin powder used was



'Exanple 1 except that in " (2) preparation of MBS resin", 203 parts of
‘rubber latex (R 1) (solid matter 67 parts) was used, 13 parts of nethyl

met hacrylate was firstly graft-polynmerized and 20 parts of styrene was 20
then graft-polynerized. Further, a synt} hEtI_C resin powder was prepared and
evaluated in the same manner as in Exanpl'e 1 except that the MBS resin
latex (G 2) was used instead of MBS resin latex (G 1). The results are

shown in bahhfhdd. Z@hﬁw\éﬂiﬁ i3 &ﬁ&vhe%“l‘é@fee& (Grﬁé 1478 eORha! %“tﬁehe
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10 for 15 minutes to give a molded article having a thickness of 5.0 mm.
Using the obtained molded article, the impact resistance 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.

15 EXAMPLE 2
MBS resin latex (G-2) was obtained in the same manner as in
Example 1 except that in “ (2) preparation of MBS resin”, 203 parts of
rubber latex (R-1) (solid matter 67 parts) was used, 13 parts of methyl
methacryiate was firstly graft-polymerized and 20 parts of styrene was
20 then graft-polymerized. Further, a synthetic resin powder was
prepared and evaluated in the same manner as in Example 1 except that
the MBS resin latex (G-2) was used instead of MBS resin latex (G-1).

The results are shown in Table 1.

25 EXAMPLE 3
MBS resin latex (G-3) was obtained in the same manner as in

Example 1 except that in “ (2) preparation of MBS resin”, 203 parts of



.20 EXAMPLE 5 MBS resin latex (G 5) was obtained in the same nmanner as in
"“Exanple 1 except that in " (2) preparation of MBS resin", 224 parts of
~rubber latex (R-1) (solid matter 74 parts) was used, and 10 parts of
nethyl nethacrylate was firstly graft-ppbynerized onto the rubber and 25 16
parts of styrene was then graft-polynerized. Further, a synthetic resin
powder was prepared and evaluated in the sane nanner as in Exanple 1

except thaybijee MBSxr@sil) (seleX ni&ttel @!as%aﬁ whst 886d ofard kite MBRstBSI N
(G1). The results are shown in Table 1. EXAMPLE 6 MBS resin latex (G6)
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cunene. hyddoparsd G5y G AR Bk Ladded over 7 hours. A syntnetic
resin powder was prepared and evaluated in the same nanner as in Exanple 1
except that the hard polynmer latex (L-2) was added to the slurry of the

VMBS rggin EXAMPLE 4

MBS resin latex (G-4) was obtained in the same manner as in

Example 1 except that in “ (2) preparation of MBS resin”, 212 parts of

rubber latex (R-1) (solid matter 70 parts) was used, and 10 parts of

methyl methacrylate was firstly graft-polymerized onto the rubber and

15 20 parts of styrene was then graft-polymerized. Further, a synthetic
resin powder was prepared and e.valuated in the same manner as in

Example 1 except that the MBS resin latex (G-4) was used instead of

MBS resin (G-1). The results are shown in Table 1.

20 EXAMPLE 5
MBS resin latex (G-5) was obtained in the same manner as in
Example 1 except that in “ (2) preparation of MBS resin”, 224 parts of
rubber latex (R-1) (solid matter 74 parts) was used, and 10 parts of
methyl methacrylate was firstly graft-polymerized onto the rubber and
25 16 parts of styrene was then graft-polymerized. Further, a synthetic
resin powder was prepared and evaluated in the same manner as in

Example 1 except that the MBS resin latex (G-5) was used instead of



_+latex (G 4) obtained in Exanple 4. The results are shown in Table 1. 25
COVPARATI VE EXAMPLE 1 The procedure of Exanple 2 was repeated except that
~hard polynmer latex (L-1) was not added. The results are shown in Table 1.
- 19 COWPARATI VE EXAVPLE 2 The procedurg of Exanple 2 was repeated except
that the hard polyner latex (L-1) was used in an anount of 15 parts (solid
basis). The results are shown in Table 1. 5 COWARATI VE EXAMPLE 3 A rubber

latex (R RIBRaMdIE (@&-W§i OitheanenA8€ apardH i g ivl PEbRI 1. 780 A (78 nm was
prepared in the sane manner as in Exanple 1 except that in " (1)
preparation of rubber latex", 75 parts of butadiene, 25 parts 10 of
styrene, 1.0 part of divinyl benzene and 0.1 part of diisopropyl benzene
hydroperoxi de were initially chargegyxaper Roynerization conversion was 98
% MBS resin latex (G 7) was then obtal ne]Ei in the sane manner as in
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preparati %rrltr?fof l\c/:%srn{eﬁseihr.]}:drozpllezrog{%é Sélf)];lt once and stirring for 30 minutes, 9
parts of methyl methécrylate was graft-polymerized onto the rubber and
10 14 parts of styrene was then graft-polymerized. Further, a synthetic
resin powder was prepared and evaluated in the same manner as in

Example 1 except that the MBS resin latex (G-6) was used instead of

MBS resin latex (G-1). The results are shown in Table 1.

15 EXAMPLE 7
Hard polymer latex (L-2) was prepared in the same manner as
in Example 1 except that in “ (3) preparation of hard polymer”, a mixture
of 35 parts of methyl methacrylate, 45 parts of styrene, 20 pa.rts of 1,3-
butylene glycol dimethacrylate and 0.3 part of cumene hydroperoxide
20 was continuously added over 7 hours. A synthetic resin powder was
prepared and evaluated in the same manner as in Example 1 except that
the hard polymer latex (L-2) was added to the slurry of the MBS resin

latex (G-4) obtained in Example 4. The results are shown in Table 1.

25 COMPARATIVE EXAMPLE 1
The procedure of Example 2 was repeated except that hard

polymer latex (L-1) was not added. The results are shown in Table 1.



.rubber latex (R 2) (solid matter 80 parts) was used, and 10 parts of 25
" methyl nethacrylate was firstly graft-polynerized onto the rubber and 10
~parts of styrene was then graft-polymerized. A synthetic resin powder was
.prepared and evaluated in the sanme nman as in Exanple 1 20 except that
the MBS resin latex (G 8) was used instead of MBS resin latex (G 1). The
results are shown in Table 1. Table 1 VicatPhysical property of PVC resin

conposi tion Bd content ft BlogkiipaRATNANIEXAMEASE (29 so eni ng
resi stancenpact transm ssion point (C)resistance (kg-cmcm ) (% Ex.
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‘hard polymer latex (L-1) was used in an amount of 15 parts (solid basis).

The results are shown in Table 1.

- COMPARATIVE EXAMPLE 3
A rubber latex (R-2) having a weight average particle size of
780 A (78 nm) was prepared in the same manner as in Example 1 except
that in “ (1) preparatibn of rubber latex”, 75 parts of butadiene, 25 parts
10 of styrene, 1.0 part of divinyl benzene and 0.1 part of diisopropylbenzene
hydroperoxide were initially charged. The polymerization conversion
was 98 %. MBS resin latex (G-7) was then obtained in the same manner
as in Example 1 except that in “ (2) preparation of MBS resin”, 70 parts
(solid basis) of rubber latex (R-2) was used, and 15 parts of methyl
15 methacrylate was firstly graft-polymerized and 15 parts of styrene was
then graft-polymerized. A synthetic resin powder was prepared and
evaluated in the same manner as in Example 1 except that the MBS
resin latex (G-7) was used instead of MBS resin latex (G-1). The results
are shown in Table 1.
20
COMPARATIVE EXAMPLE 4
MBS resin latex (G-8) was obtained in the same manner as in
Example 1 except that in “ (2) preparation of MBS resin”, 242 parts of
rubber latex (R-2) (solid matter 80 parts) was used, and 10 parts of
25 methyl methacrylate was firstly graft-polymerized onto the rubber and
10 parts of styrene was then graft-polymerized. A synthetic resin

powder was prepared and evaluated in the same manner as in Example 1



-60,58955073 Com 3 Ex. 2 . Comb5 64653574 52 15Ex. 3. Com 60. 029505372 Ex.
4 The synthetic resin powlers of the Exanples are excellent in bl ocking
~resistance, inpact resistance and transparency as conpared 20 with those
of the Conparative Exanpl es. INDUSTRIAEZ@PPLICABILITY The inpact nodifier
of the present invention suitable for use 1n vinyl chloride resins has
good powder characteristics and can 25 provides vinyl chloride resins with

an excel | %%e%mﬁ%& ﬂﬁSMBSnP&an"lattQQUGGJSW@'arS' ﬁ@eahﬁléteaasaﬁmgvreéi { he

vinyl chloride resins. AIMS 1 1. A resin having an inprove

characte éhxc@rarigd ’I%é@ ﬁfts@‘gaéhéﬂ'ﬁaﬁf ?éflel’ for vinyl chl orlde
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resins, | Ses resin satisfying the follow ng rel ati onal

equati ons (1) and (2): 4 -1.5x + 140@ %1 5% 1.65x + 180 (1) 5 555x570 (2) 6

wherein x_is a butadiene content (% ht) in the MBS resin, and vy is
Physical property of PVC

Vicat . resin composition
S Bd content : Blocking .
in MBS (%) soi"tenlong resistance Imp act ngl:lt .
point (°C) resistance  transmission

(kg-cm/cm’) (%)

Ex. 1 56.7 62 80 55 80

Ex. 2 60.3 58 75 60 80

Ex. 3 60.3 - 70 75 50 82

10 Ex. 4 63.0 55 70 62 81

Ex. 5 66.6 48 50 68 79

Ex. 6 66.6 59 70 55 81

Com. 53 58 5 62 80
Ex. 1
Com.

Ex. 0 60.3 58 95 50 . 73
Com.

15 Ex 3 52.5 64 65 35 74
Com.

Ex. 4 60.0 29 50 53 72

The synthetic resin powders of the Examples are excellent in
blocking resistance, impact resistance and transparency as compared

20 with those of the Comparative Examples.

INDUSTRIAL APPLICABILITY
The impact modifier of the present invention suitable for use
in vinyl chloride resins has good powder characteristics and can
25 provides vinyl chloride resins with an excellent impact resistance

without impairing the transparency of the vinyl chloride resins.



7 @ Vicat softening point (C)"8f the MBS resin, 8 and 0.1 to 10 parts by
‘wei ght of a hard pol yner per 100 parts by weight 9 of said MBS resin, and
~which is obtained by coagulating a latex of said 10 MBS resin, adding said
-hard polymer in the state of |atex or cpagulated 11 slurry to the
resulting coagul ated slurry of MBS resi'n, and recovering 12 the powder
fromthe resulting mxture. 1 2. The resin of Caiml1, wherein said hard
polymer is a 2 polyner conposed of 39 Apv&0 % by wei ght of nethyl

nmet hacrylate, 35 to 3 65 % by weight of an aromatic vinyl nonomer, 0.1 to
25 % by weight of a 4 crosslinking agent and 0 to 30 % by wei ght of other
copol yneri zable 5 nononers.

1 1. A resin having an improved powder characteristics and
2 useful as an impact modifier for vinyl chloride resins, which comprises
3 an MBS resin satisfying the following relational equations (1) and (2):

4 -1.5x+ 140 = y = -1.65x + 180 (1)

5 55 = x =70 (2)

6 wherein x is a butadiene content (% by weight) in the MBS resin, and y is
7 a Vicat softening poiﬁt (°C) of the MBS resin,

8 and 0.1 to 10 parts by weight of a hard polymer per 100 parts by weight
9 of said MBS resin, and which is obtained by coagulating a latex of said
10 MBS resin, adding said hard polymer in the state of latex or coagulated
11  slurry to the resulting coagulated slurry of MBS resin, and recovering

12 the powder from the resulting mixture.

1 2. The resin of Claim 1, wherein said hard polymer is a
2 polymer composed of 30 to 60 % by weight of methyl methacrylate, 35 to
3 65 % by weight of an aromatic vinyl monomer, 0.1 to 25 % by weight of a
4 crosslinking agent and 0 to 30 % by weight of other copolymerizable

5 monomers.



