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PONDER CHARACTERI STI CS SUI TABLE FOR | MPROVI NG | MPACT RESI STANCE OF VI NYL
" CHLORIDE RESINS 5 TECHNI CAL FI ELD The present invention relates to a

synt hetic regj i | mproved powder characteristics, and nore
. particul arl ywwmmw%my n useful as &ninpact modifier f '

chl ori de resins. “istes ND ART Vinyl chloride resins ar qwmmﬂm’@‘wﬂwﬂl C

resins which are Th¥kpensive and it ransparency, ral
pur pose type resins which are w ﬁ?@%@iﬁ&#mw apping for the preperty of
15 transparency. Vinyl chloride resins are also used in building materials
such as side wall, wi ndow frane and sash, and hard products such as pipe
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copol émer (MBS resin) has been generally incorporated as an inpact nodifier
into Yinyl chloride resins in order to inpart an inpact strength thereto.
Particularly, in recent years, [t | r gly demanded than before
that the MBS resin for 25 vi ny|11'§¢1§}“3§é?-r§§‘r5ﬁ§ can highly inprove the

i npact strength. a general .nethod to further inprove the inpact strength
of vinyl chlori deAflaginge%r%th IEEN HOT H§Ia‘ie§ fRsa hevmthefic efasiBniavyng 3 1
JUG 2002 - 2 adopted to increase the proportion of a rubber to be used in
the MBS rigapraved pavlderichanacteristios,and gy partignlasly daiasnMBBgesin
However, if the content of Bd units in the MBS resins is increased too
much, theisfders aRmpaet meqidierdor nyt ehiloddg resi@skedl y deteri or at ed.
For s exanple, since the granul ation property is |lowered, a massive resin

i s ol obtai ned when powdering the resin froma latex and, therefore, it
is difficult to nake the product by a plant. Al so, there arises a so-called
bl ocki ng probl em that since bl o%QFﬁSG@UN@ é\RTng storage or transfer of
the powdery product, it is difficult to take out the MBS resin fromsilo, 1
o container or bagVisfl shiewds regingy aicdhermpeplastis gesing whighdasehar ge
port when, di schargi ng froma hopper, spontaneous, di scharge is not possible.
| pr oveneMCXRENSiH apsergellant; b transnarencys anskare SERsTakpureesetypagl v
demanded i n recent, years, and fhe powder characteristics 15 are now one of
i mpor t antTSSRBE a oY tpre WRdelYS needndor vayranpingr dpssdhe ipHonasty owing

t he powder characteristi,cs, have hitherto been reported. For exanple,
Japanése PADSPATPNBYi c inyhckirmdeNssing 509 a)sgiusgdhir duildmgmatesials

i nprovi ng the bl ocking resistance by coagul ati ng | atex of a graft

copol ynerSYy¢h Asyaide, Wadb wingiawea sashpand hardopredwrers sychyasios
di scl oses a nethgd‘for i pprovi ng the bl ocking resjstance hy adding a

speci fi c PdeyndRdt doNHs 1fsi e ~ BBREy PTORGTHESs 0o MeBb anisRhs SHENEHE a
ELgPaE? e?@g%gﬂéﬁaﬁﬂgwtcoggﬁg;{ lrlesi:sa}cgrxll%te. aCHhL\%\é%e}',h?np?nvgr?}rr 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



As mentioned above, it is essential for inparting a higher 25 igp$gJUL 2002
resistance to vinyl chloride resins to use a | arger anount of Bd. so, in
" case that vinyl chloride resins are used for the purposes which require a
transparency, it is also necessary for intain the 3 1 JuL 2002 - 3

- transparency to fairly strictly match the refraction i ndex of MBS resin
with that of a vinyl chloride resin and, therefore, the conposition of
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cont r adi ct ctors and restri on'in constituting conponents, _
b ah ea csatun ot faiEE S Aot e BropdPtBe (Y baladital (BIF” IEBILER' 1D ©
use 1 TGORSRAVLE i SRR AL WBSRRS kB PRbEChuply e
wni cn nad PP icHarachiniafifsstt Mas SR Ree atiapBsilsl SRetibleRRTc PR A
further object,of .the present jnvention is to provide an inpact nodifier
for vPnylSRATBISGULES IS ETRRHIRLCE PRAPSTRGIY TOWPLTn & PaTsIVO R8P EY 18ind
Vinyl chidy b EEEA e R e AR IR o B o el e T T & i 1 1
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-1 5X10+ ic%%tsélir\{erS o'rll:'>a6g5,xoxfr s%x?c(:)e %ngal?lgsoécars? ?n (t%?e vicinity of a discharge
port when discharging from a hopper, spontaneous discharge is not
possible.
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



3 1JU. 2002 - 4 wherein x is a butadiene content (% by wei ght3 11 hgqﬂz
MBS resin, and y is a Vicat softening point (C) of the MBS resin, and 0.
~ to 10 parts by weight of a hard polynmer per 100 parts by weight of said MBS
resin, and which is obtained by coagulajing a latex of said 5 MBS resin,
. adding said hard polynmer in the state of lI'atex or coagulated slurry to the
resulting coagul ated slurry of MBS resin, and recovering the powder from
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of net hyl acryltate, an”aronmat1c vinyl nononer, a crosslinking agent and
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"-1.5x + 140", the granul atian property.i;s._bad si.nce the eni n oi nt
becomes CSSTEHGH FRioA Lo ReR L URri rsinnd nd PRRGER et
better gr.anul attei on,.property, it is preferable that the Vicat softening

poi nt i s FHRAFLEOHER"_ 175y + 128", If the Vicat softening point is nore

than,"-1.65 25 + 180", the inpact resistance-inproving effect of MBS resin
is | 8fred. In general, the Vicat softening point is mainly determ ned by

t he ki nds and anounts of ”%%@Léé%‘h@o%ofﬁ{zwﬁws resin and is 31
JUL 2002

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 S -1.65x + 180 (1)
55 = x =70 (2)



" - s closely related with the glass transition tenperatures of t e{ JuL 2002
respective conponents, although it is also affected by the nol ecdl ar

. arrangenent of the nononers and the intranol ecul ar or internolecul ar

structure of the nononers. For exanple, ,anpbng nethyl methacryl ate,
- but adi ene and 5 styrene which can be us%d as the conmponents of MBS resin,
i f butadiene which is lowin glass transition tenperature is used in a
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refraction i ndex between the nodified MBS resin and a vinyl chloride resin

may be selected in accordance with the |level of transparency required. In
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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



20 and NBR prepared from Bd and ot her nonomers copol yrerizable wi3th Re. 2002

copol yneri zabl e ot her nononers are not particularly Iimted. Exanples of

" the copol yneri zabl e other nononers are, for instance, an al kyl acrylate
having a C1 to G5 al kyl group such as b§tyj acrylate, an aromatic vinyl

- conmpound such as styrene, a vinyl cyanide conpound 25 such as

acrylonitrile, and other vinyl nononers. These nmay be used alone or in
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less than “-1.2x + 128”. If the Vicat softening point is more than “-1.65
25 + 180”, 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



0 potassium persulfate, and the like. The sane initiator may be &ddJuUL 2002
t hroughout the polynerization, or different initiators may be used in

" respective stages of polynerization. |If necessary, suitable oxidizing and

- case of adopting different polynerizati

reduci ng agents nmay be used as a redox §olyrreri zation initiator. Also, in
n “met hods, additives required 25 in
each polynerization nethod may be used, such as enulsifier, di spersant
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1s more pre
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



it and a vinyl chloride resinis not nore than 0.1, especially ndd {mgtik 2002
than 0.05. Exanples of the aromatic vinyl nononmer used in the hard pol yners
~are, for instance, styrene, a-nethylstyrene, a hal ogenated 25 styrene and
ot her styrene derivatives. These may be,used al one or in conbination

- thereof. Exanples of the crosslinking aéen't used in the hard polyners 31
JUL 2002 - 12 are, for instance, divinyl benzene, 1, 3-butylene glycol
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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



" 25 resin according to the present invention is useful as an inp8ct JgldiN0zr
for vinyl chloride resins, and is applicable to known vinyl chloride
_resins. Exanples of the vinyl chloride resins are, for instance, polyvinyl
3 1 JUL 2002 - 13 chloride resin, postzchlorinated polyvinyl chloride

- resin, partially crosslinked polyvinyl éhlbride resin, polyvinylidene
chloride, copolyners of at |east 50 % by weight, especially at |least 70 %
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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



25 added over 1 hour. During this period, 0.5 part portions of sod§umjJuyL 2002
ol eate were added 2 hours, 4 hours and 6 hours after starting the

E pol ymeri zation. After the conpletion of the addition of the mononer 31
JUL 2002 - 15 mxture, stirring was corbtlnued for 2 hours to conplete the

" polynerization and to give a polynmer Tat®ex (L-1 ). The polynerization
conversion of the polyner latex (L-1 ) was 99 % and the average particle
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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



rubber latex (R-1) (solid matter 67 parts) was used, 13 parts of amp\tmg}sﬂ 2802
nmet hacryl ate was firstly graft-polynerized and 20 parts of styrene

" then graft-polynerized. Further, a synthetic resin powder was prepared and
evaluated in the same manner as in Exagple 1 except that the MBS resin

- latex (G 2) was used instead of MBSTresin lNatex (G 1). The results are
shown in Table 1. 25 EXAMPLE 3 MBS resin latex (G 3) was obtained in the
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graft-polé/firgégi‘;éalg %\E.'itc?cst rt]g {lrlljg bgtrlrf%r(]:% of MBS resin particles. The hard

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.



~ 25 16 parts of styrene was then graft-polynerized. Further, a sny;\?H!’anu}
resin powder was prepared and evaluated in the same manner as in I

" except that the MBS resin latex (G 5) was used instead of 3 1 JUL 2002 -
18 MBS resin (G1l). The results are shawn in Table 1. EXAMPLE 6 MBS resin
- latex (G 6) was obtained in the same mirer as in 5 Exanpl e 1 except that
in" (2) preparation of MBS resin", 224 parts of rubber latex (R 1) (solid
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10 agent 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, a-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



COVPARATI VE EXAMPLE 2 The procedure of Exanple 2 was repeated excgpt d}m_atzﬂgz
the hard polyner |latex (L-1) was used in an anount of 15 parts (soli

- basis). The results are shown in Table 1. 5 COVPARATI VE EXAMPLE 3 A rubber

| atex (R-2) having a wei ght average particle size of 780 ~r (78 nm was
prepared in the same manner as in Exanpl® 1 except that in " (1)
preparation of rubber |atex", 75 parts of butadiene, 25 parts 10 of
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in Exanple 1 t that ipn " (2 r at i f MBS 42 t
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73Ex. 2CoAFg3ot 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 polymerization 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



5646535 7415 Ex. 3. Com 60. 0295053 72Ex. 4 The synthetic resin po?jgrmﬁf 002
t he Exanpl es are excellent in blocking resistance, inpact resistance d2

. transparency as conpared 20 with those of the Conparative Exanples.

| NDUSTRI AL APPLI CABI LI TY The i npact no iﬁ,;si er of the present invention

- suitable for use in vinyl chloride resi has good powder characteristics
and can 2s provides vinyl chloride resins with an excell ent i npact
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aromatj c vinyl conpound and optionally other vinyl nonomers copol yneri zabl e
therewmth onto a cxosslinked or noncrosslinked butadi ene-based rubber

sel ected fromthe group consisting Qf R/@él?f ﬁadi ene and copol yner rubbers
of but adi ene and not nore than 30 0;(%9 T of at |east one ot her nononer
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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 S0°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
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but adi ene content x in said MBS xesinis from60 to 68 % by weight. Y. e
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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
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size was 1,520 A (152 nm).
(4) Preparation of MBS resin powder incorporated with hard polymer

To 100 parts (solid basis) of the MBS resin latex (G-1)
obtained in (2) was added a 1 % aqueous solution of hydrochloric acid (1
part of hydrochloric acid) to coagulate the latex. To the obtained slurry
was added with stirring 3 parts (solid basis) of the hard polymer latex
(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
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.
(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
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
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otey 1$10 & l(})vmyl chloride resin (S-1007 made by Kaneka Corporation) at

160°C for 8 minutes. The resulting composition was pressed at 190°C
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
methacrylate 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
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10 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 evaluated 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
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MBS resin latex (G-6) was obtained in the same manner as in

-1$1
-@m

N’ N’

5 Example 1 except that in “ (2) preparation of MBS resin”, 224 parts of
rubber latex (R-1) (solid matter 74 parts) was used, and after firstly
adding a mixture of 3 parts of 1,3-butylene glycol dimethacrylate and 0.1
part of cumene hydroperoxide all at once and stirring for 30 minutes, 9
parts of methyl methacrylate 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 parts 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.
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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) preparation 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
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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
Physical property of PVC
Vicat . resin composition
5
idl\zggt?‘; ; softening r]:;?;:tl{;;l ge Impact Light
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. ¢4 3 58 5 62 80
Ex. 1
Com.

Ex. 2 60.3 58 95 50 73
Com.

15 PBx 3 52.5 64 65 35 74
Com.

Ex. 4 60.0 29 S0 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.
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CLAIMS

1. 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 relational equations (1) and (2):

-1.5x+ 140 = y £ -1.65x + 180 (1)

5 = x = 70 (2)
wherein x is a butadiene content (% by weight) in the MBS resin, and y is
a Vicat softening point (°C) of the MBS resin,
and 0.1 to 10 parts by weight of a hard polymer per 100 parts by weight
of said MBS resin, and which is obtained by coagulating a latex of said
MBS resin, adding said hard polymer in the state of latex or coagulated
slurry to the resulting coagulated slurry of MBS resin, and recovering

the powder from the resulting mixture,

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

monomers.

3. The resin of Claim 1, wherein said hard polymer is
composed of 35 to 55 % by weight of methyl methacrylate, 40 to 50 % by
weight of an aromatic vinyl monomer, 0.1 to 10 % by weight of a
crosslinking agent and O to 10 % by weight of other copolymerizable

IMOoNomers,
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. 4, The resin of Claim 2 or 3, wherein said other

copolymerizable monomers in said hard polymer are at least one

member selected from the group consisting of an alkyl acrylate having a

C, to C,, alkyl group, an alkyl methacrylate having a C, to C,, alkyl

group, a vinyl cyanide compound, acrylic acid and methacrylic acid.

S, The resin of any one of Claims 1 to 4, wherein the amount
of said hard polymer is 0.5 to 4 parts by weight per 100 parts by weight
of said MBS resin.

6. The resin of any one of Claims 1 to 5, wherein said MBS
resin is a product obtained by graft polymerization of a monomer
component comprising an alkyl methacrylate having a C, to C,, alkyl
group, an aromatic vinyl compound and optionally other vinyl
monomers copolymerizable therewith onto a crosslinked or non-
crosslinked butadiene-based rubber selected from the group consisting
of polybutadiene and copolymer rubbers of butadiene and not more
than 30 % by weight of at least one other monomer copolymerizable with
butadienec selected from the group consisting of an alkyl acrylate having
a C, to C; alkyl group, an aromatic vinyl compound and a vinyl cyanide

compound.

7. The resin of Claim 6, wherein said other vinyl monomers
used optionally in said monomer component are at least one member
selected from the group consisting of an alkyl acrylate having a C, to C,,

alkyl group and a vinyl cyanide compound.
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+ 180)°C wherein x is a butadiene content of in said MBS resin.



