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Technical Field The present invention relates to a
coagul ated particle conposition of a graft polynmer.
In nore detail, the present invention relates to a
coagul ated particle conposition of a graft polynmer
havi ng excellent quality such as inpact resistance and
bl ocki ng resistance. Backgyound Art Gaft polyners
produced by enul sion polynerization or suspension

pol ymeri zati on have been wi dely used, for exanple, in

order to inprove the iqggft resi stance of
thernopl astic resins.DEgrREEBHN e, it is known that a

di ene or an | ate graft polynmer is mxed in vinyl
chl ori de reggﬁg&ﬁﬁ%ﬁ§€¥gﬁﬁh%gé%@“ﬁﬁ@ﬁﬁoﬁbcunent 1).
In general, in the field of graft polyners for

i mprovi ng i npact resistance of thernoplastic resins or

TecﬂH?EQPsfléi@g resins, the content of. the graft
polyners is preferably as small as possible in view
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graft polymer having excellent gquality such as impact
resistance and blocking resistance.

Background Art

Graft polymers produced by emulsion polymerization or
suspension polymerization have been widely used, for example,
in order to improve the impact resistance of thermoplastic
resins. For example, it is known that a diene or an
acrylate graft polymer is mixed in vinyl chloride resins
(for example, see Patent Document 1).

In general, in the field of graft polymers for
improving impact resistance of thermoplastic resins of
thermosetting resins, the content of. the graft polymers is
preferably as small as possible in view of the quality and
the cost. Studies for improving this point have been
carried ocut for many years (for example, see Patent
Documents 2 to 4).

Various processes of improving the effect of imparting

impact resistance to thermoplastic resins or thermosetting




resins by graft polynmer are known. It is known that,
anong these, processes of inproving the quality and
increasing the content of a flexible conponent in a
graft polyner, for exanple, a process of decreasing
the glass transition tenperature of a flexible
pol ymer phase in a graft polynmer and a process of
increasing the ratio by weight of a flexible polynmner
phase in a graft polyner, are effective to achieve
the object. However, although the use of the above
processes inproves the effect of inparting inpact
resipgjRY el hypal vegafareotyemt., coagid dtredvparttsdtel esnong
of the graft polyner becone sticky and thus the
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iggaired. Accordi ngly, both the inproved inpact
cony it sthrit e LRt e it@mana ofin @ igfadd grglymer, for

handl eabi |l ity of ggapomdef, whi ch are conflicting
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The .problemis_. ho ihes hysi cal pr.operties_can _be
CEMBRIANRT Gt i T el PSS For e ey e T

sfic bbery. polynmer latex as a.resin powder having
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‘achidiRb&he | @& and adding dropwi se the mixed latex to
an aqueous ~ solution containing at | east one al kal i ne
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Docunent 5). However, according to scription of
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graft polymer, coagulated particles of the graft polymer
become sticky and thus the handleability as a resin powder
tends to be extremely impaired. Accordingly, both the
improved impact resistance and maintenance of satisfactory
handleability of the powder, which are conflicting physical
properties, must be industrially satisfied. The problem is
now these physical propertigs can be balanced at high level.
As a ?roceéé for reéoﬁefing‘a sticky rubbery polymer
latex as a resin powder having low stickiness, a process of
adding a high-molecular-weight polyanion having a carboxyl
group and/or a hydroxyl group in its molecule to a rubber
latex, and adding dropwise the mixed latex to an agueous
solution containing at least one alkaline earth metal is

also known (for example, see Patent Document 5).

However, according to the description of this process,




parts by wei ght of the high-nol ecul ar-wei ght pol yani on
are added relative to 100 parts by wei ght of rubber
solid conmponent in the rubber |atex, the stickiness
of the recovered resin powder cannot be suppressed.
In general, it can be easily assuned that when 4
parts by weight or nore of a foreign matter (i.e., in
this case, the high- nDIecuI%r- wei ght polyanion) is
added to a pol yner | atex e original quality of the
recovered polyner conposition itself usable for
various purposes is inpaired. In particular, when the
unlgpgvetpleasss2i §cappbretist by awgkaht @nﬁypeef@h@bby 4 to 6
content is desirably reduced as nmuch as possible in
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resins or the like, the quality, for exanple, the
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N e
for Exar des RatedsedPPLi LRI ORed. In particular, when the
above process is applied to a graft polymer whose content is
desirably reduced as much as possible in order to impart
impact resistance to thermoplastic resins or the like, the
quality, for example, the effect of imparting impact
resistance, is inevitably degraded. Therefore, the above
process is not a satisfactory process.

In other words, under the present situation, in the
field of graft polymers that can be used for the purpose of
improving impact resistance of thermoplastic resins or the
like, the development of a coagulated particle composition
capable of satisfying both the quality such as the improved
impact resistance and the handleability of the powder, which
are conflicting physical properties, at high level has been
- awaited.

Patent Document 1: Japanese Examined Patent Application



Publ i cati on No. 42-22541 Patent Docunent 3: Japanese
Unexam ned Patent Application Publication No. 2-1763
Pat ent Docunent 4: Japanese Unexam ned Pat ent
Application Publication No. 8-100095 Patent Docunent
5: Japanese Unexam ned Patent Application Publication
No. 52-37987 Disclosure of Invention Problens to be
Sol ved by the Invention In @rger to provide a solution
to the above problens, it is an object of the present
invention to provide a novel coagulated particle
conposition of a graft polymer capable of satisfying
Pubbbeptine Hoal Beyl8e2h as the inproved inpact
resi stance and the handl eability of the powder, which
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conducted i ntensive research and found that a
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Publication No. 52-37987
Disclosure of Invention
Problems to be Solved by the Invention

In order to provide a solution to the above problems,
it is an object of the present invention to provide a novel
coagulated particle composition of a graft polymer capable
of satisfying both the quality such as the improved impact
resistance and the handleability of the powder, which are
conflicting physical properties, at high level.
Means for Sclving the Problems

In view of the above present situation, the present
inventors have conducted intensive research and found that a
coagulated particle composition containing a specific amount
of a specific graft polymer (A), a specific amount of a
water-soluble polymer compound (B) having a physical gel-
forming property, and a specific amount of a gelling agent

(C) therefor can satisfy both the quality such as the



acconpl i shed.. The present invention relates to a
coagul ated particle conposition including a graft
polymer (A) containing at |east one flexible polymer
phase and at |east one rigid polynmer phase, wherein
the outernost part of the graft polyner (A) includes
the rigid polyner phase; a water- sol uble pol yner
compound (B) having a phy§i§a1 gel -form ng property;
and a gelling agent (C) therefor, wherein the content
of the water-soluble polyner conpound (B) having the
physi cal gel-formng property is 0.01 to 3.0 parts by
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yner (A) and the content of the rigid polyner
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preferred 'enbodi nent relates to t e coagul a
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soluble polymer compound (B) having a physical gel-forming
property; and a gelling agent (C) therefor, wherein the
content of the water-soluble polymer compound (B) having the
physical gel-forming property is 0.01 to 3.0 parts by weight
relative to 100 parts by weight of the graft polyﬁer (A) and
the content of the rigid polymer phase serving as the
Qutermost part in the graft polymer (A) is 0.5 to 10 percent
by weight.

A preferred embodiment relates to the above-described
coagulated particle composition further including 0.05 to
3.0 parts by weight of an anti-blocking agent (D) relative
to 100 parts by weight of the graft polymer (A).

A preferred embodiment relates to the coagulated
particle composition described in any one of the above,

wherein the content of the water-soluble polymer compound

(B) having the physical gel-forming property is 0.05 to 1.8



wherein the total content of the water-sol uble polyner
conpound (B) having the physical gel-form ng property
and the anti-blocking agent (D) is 0.1 to 3.0 parts
by weight relative to 100 parts by weight of the
graft polymer (A). A preferred enbodinment relates to
the coagul ated particle conposition described in any
one of the above, wherein the total content of the
wat er - sol ubl e pol ymer conpound (B) having the
physical gel-formng property and the anti-blocking
agent (D) is 0.5 to 2.0 parts by weight relative to
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wherein the total content of the water-soluble polymer

compound (B) having the physical gel-forming property and
the anti-blocking agent (D) is 0.5 to 2.0 parts by weight
relative to 100 parts by weight of the graft polymer (A).

A preferred embodiment relates tc the coagulated
particle composition described in any one of the above,
wherein the water-soluble polymer compound (B) having the
physical gel-forming property is at least one compound
selected from hydroxyethylmethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose, water-
.soluble alginic acid derivatives, agar, gelatin, carrageenan,
glucomannan, pectin, curdlan, gellan gum, and polyacrylic
acid derivatives.

A preferred embodiment relates to the coagulated

particle composition described in any one of the above,




percent by weight of a crosslinked polynmer prepared by
pol ynerizing 30 to 60 percent by wei ght of nethyl
net hacryl ate, 65 to 35 percent by weight an aromatic
vinyl nmononer, 0.1 to 25 percent by weight of a
crosslinkable nononer, and 0 to 30 percent by wei ght
of another copol ynerizabl e nononmer and 0 to 90
percent by weight of a Ilubyicant. A preferred
enbodi ment relates to the above-descri bed coagul ated
particle conposition, wherein the water-soluble
pol ymer conpound (B) having the physical gel-formng
whepe bpeklly Int o hbeeringladtrt alRi nit ag ol verlardt imatal
A preferred enbodi nent relates to the coagul at ed
salbapf i 2 Abrpbsi $ioe ety i bed in any one of the
above, wherein _the gelling agent (C) is an inorganic
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- monomer, and 0 to 30 percent by weight of another
copolymerizable monomer and 0 to 90 percent by weight of a
lubricant.

A preferred embodiment relates to the above-described
coagulated particle composition, wherein the water-soluble
polymer compound (B) having the physical gel-forming
property is a water-soluble alginic acid derivative.

A preferred embodiment relates to the coagulated
particle composition described in any one of the above,
wherein the gelling agent (C) is an inorganic salt and/or an
acid.

A preferred embodiment relates to the coagulated
particle composition described in any one of the above,
wherein the graft polymer (A) includes a flexible polymer
phase serving as an inner layer and a rigid polymer phase

serving as an outer layer.



A preferred enbodi ment relates to the coagul at ed
particle conposition described in any one of the
above, wherein the flexible polynmer phase in the
graft polynmer (A) is a flexible polynmer phase
prepared by polynerizing 50 to 100 percent by weight
of an acrylate ester, 0 to 40 percent by weight of an
aromati c vinyl nononer, Q_t@ 10 percent by weight of
a vinyl nmonomer copol ynerizable with the acrylate
ester and the aromatic vinyl nononmer, and O to 5
percent by weight of a nmultifunctional nononer, the
f | X1 fee pog oy neb oghieyel haadiaige | tvo | e -aneerdgs: ed
garticle size of 0.01 to 15.0 mand a gl ass

Pargiahsi cPOROsehpen atarer tbed olerarhapn@0ct herabeve ed
enbodi ment relates to the coagul ated particle

wheggipokiei ehafesepiyedri M aninehedes zhelabdveolymer phase
wherein the flexible polynmer phase in the graft

Serphngnef Ry PReHNPFexidYer pot y?r%?xb‘ﬁb%ep?)fﬁéfb%ﬁ erh e

golénerizin 50 Lo 100 percent by wejght of
SCIRttAdrend? BNtoTABY per cBrt Byr 19wt ghel YR hrPhi etV ing
vi nyl nDnonE{, to 10 percent by weight of a vinyl

0
ek TBpot yheYTZabl e with butadi ene and the

P A RIBTEL. A0 Lo S peLoert, by et
pax ERITTARIBS B (3| Mec R I BHPIREE PSRl e
whe Phi WSS S LREENC PO B Ea s MR oS B Rdp @
is Ane1ofikhe ShOWRer YSEEIg-dhe dd %ﬂeﬁgir%&%fip%o to

serving as the outernost ~ part int
100 (F9rdén@ By Ghsh POt YORIaPNASE/1ate ester, 0 to 40 percent

as

by weight of an aromatic vinyl monomer, 0 to 10 percent by
weight of a vinyl monomer copolymerizable with the acrylate
ester and the aromatic vinyl monomer, and 0 to 5 percent by
weight of a multifunctional monomer, the flexible polymer
phase having a volume-average particle size of 0.01 to 15.0
pm and a glass transition temperature of lower than 20°C.

A preferred embodiment relates to the coagulated
particle composition described in any one of the above,
wherein the flexible polymer phase in the graft polymer (A)
is a flexible.polymer phase prepared by polymerizing 50 to
100 percent by weight of butadiene, 0 to 40 percent by
weight of an aromatic vinyl monomer, 0 to 10 percent by
weight of a vinyl monomer copolymerizable with butadiene and

the aromatic vinyl monomer, and 0 to 5 percent by weight of



prepared by polynerizing a nononmeric m xture
containing O to 100 percent by weight of a
(meth)acrylate ester, 0 to 90 percent by weight of an
aromatic vinyl nmononmer, O to 25 percent by wei ght of
a vinyl cyanide nononer, and O to 20 percent by
wei ght of a vinyl nonomer copol ynerizable with the
(meth)acrylate ester, the_ atomatic vinyl nononer, and
the vinyl cyani de nononer, the rigid pol ynmer phase
having a glass transition tenperature of 20C or
her. Effects of the Invention The coagul at ed
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satisfy both the quality such as the effect of
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performed, graft
percent by weight of a vinyl cyanide monomer, and 0 to 20

perceﬁt by weight of a vinyl monomer copolymerizable with
the (meth)acrylate ester, the aromatic vinyl monomer, and
the vinyl cyanide monomer, the rigid polymer phase having a
glass transition temperature of 20°C or higher.
Effects of the Invention

The coagulated particle composition of the present
invention can satisfy both the quality such as the effect of
improving impact resistance of thermoplastic resins or
thermosetting resins and the handleability of the powder,
which are conflicting physical properties, at high level.
Best Mode for Carrying Out the Invention
| A graft polymer {A) of the present invention contains
at least one flexible polymer phase and at least one rigid

polymer phase. For example, graft polymers produced by




pol ymers produced by enul sion polynerization or
suspensi on polynerization are preferably used. In the
present invention, the term"flexible" in the
fl exi bl e polymer phase neans that the glass transition
tenperature of the polymer is |ower than 20C. Fromthe
vi ewpoi nt descri bed bel ow, the glass transition
tenperature of the erbehE polynmer is preferably
| ower than OC and nore preterably [ower than -20C In
the case where the glass transition tenperature of
the flexible polynmer is 20C or higher, when the
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. invention is used as an |inpact nodifier of, for .
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In the present invention, the term "flexible" in the
flexible polymer phase means that the glass transition
temperature of the polymer is lower than 20°C. From the
viewpoint described below, the glass transition temperature
cf the flexible polymer is preferably lower than 0°C and
more preferably lower than -20°C. 1In the case where the
glass transition temperature of the flexible polymer is 20°C
or higher, when the coagulated pértidlé compésition of the |
present invention is used as an impact modifier of, for
example, a thermoplastic resin such as a vinyl chloride
:resin, the ability of impact absorption of the flexible
polymer component is decreased and it tends to be difficult
to achieve a significant effect of improving impact
- resistance.

On the other hand, in the present invention, the term




resin, the conpatibility with the thernoplastic resin

is decreased. Consequently, a significant effect of

i mproving inpact resistance tends to be difficult to

exhibit and the handleability of the powder may be

adversely affected. The glass transition tenperature

of polyners may be neasured with a differentia

scanning cal orinmeter or th 1 | i ke. However, val ues

cal culated with the Fox equation using val ues

descri bed in Pol ymer Handbook (J. Brandrup

I nterscience, 1989) are used in the present invention.
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decreased. Conseguently, a significant effect of improving
impact resistance tends to be difficult to exhibit and the
handleability of the powder may be adversely affected.

The glass transition temperature of polymers may be
‘measured with a differential scanning calorimeter or the
like. However, values calculated with the Fox equation
using values described in Polymer Handbook (J Brandrup
Interscience, 1989) are used in the present invention. For
example, the glass transition temperature of poly(methyl
methacrylate) is 105°C and that of poly(butyl acrylate) is
-54°C.

The flexible polymer phase and the rigid polymer phase
in the graft polymer (A) of the present invention are not

particularly limited as long as at least the outermost part

includes a rigid polymer phase. Specific preferred examples




pol yners, for exanple, graft polymers having the
former structure will be described. A layer structure
in which the rigid polyner serving as the outer |ayer
entirely covers the flexible polyner phase serving as
the inner layer is generally used. However, dependi ng
on the ratio by weight or the |ike of the flexible
pol ymer phase and the rigid, polyner phase, the anpunt
of rigid polymer for formng the |ayer structure may
be insufficient. In such a case, the graft polynmer

. need not have a conplete |ayer structure. A structure
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pmand a glass transition tenperature of |ower than
polZHTandfd2)exardlexi fxaft polymers having the former
structure will be described. A layer structure in which the
rigid polymer serving as the outer layer entirely covers the
flexibie polymer phase serving as the inner layer is
- generally used. However, depending on the ratio by weight
or the like of the flexible polymer phase and the rigid
polymer phase, the amount Qf rigid polymer for forming the
layér structure may be‘inéﬁfficiént.' Iﬁ such a case, the |
graft polymer need not have a complete layer'étructure. A
structure in which the rigid polymer phase serving as the
outermost part covers a part of the flexible polymer phase
and a structure in which the rigid poclymer serving as the
outermost part is graft-polymerized on a part of the

flexible polymer phase are also preferably used. The same

can be applied to graft polymers having the latter structure.




pol ymer prepared by polynerizing 50 to 100 percent by
wei ght of butadiene, 0 to 40 percent by wei ght of an
aromatic vinyl nononer, O to 10 percent by wei ght of
a vinyl nmonomer copolynerizable with butadi ene and
the aromatic vinyl nononer, and O to 5 percent by
wei ght of a nmultifunctional nononer, the flexible
pol ymer having a vol ume- average particle size of 0.01
to 15.0 pmand a glass transition tenperature of
| oner than 20C. On the other hand, the rigid polyner
phase serV|ng as the outernpbst part of the graft
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volume-average particle size of 0.01 to 15.0 uym and a glass
transition temperature of lower than 20°C and (2) a flexible
polymer prepared by polymerizing 50 to 100 percent by weight
of butadiene, 0 to 40 percent by weight of an aromatic vinyl
monomer, 0 to 10 percent by weight of a vinyl monomer
copolymerizable with butadiene and the aromatic vinyl
monomer, and 0 to 5 percent by weight of a multifunctional
monomer, the flexible polymer having a volume—average
particle size of 0.01 to 15.0 um and a glass transition
temperature of lower than 20°C.

On the other hand, the rigid polymer phase serving as
the outermost part of the graft polymer (A) is not
particularly limited. From fhe viewpoint described below, a
preferred example thereof is a rigid polymer prepared by
- polymerizing a monomeric mixture containing 0 to 100 percent

by weight of a (meth)acrylate ester, 0 to 90 percent by




pol ynmer phase serving as the outernost |ayer, a
preferred exanple of the rigid polynmer phase (in this
case, the innernost |ayer) that does not serve as the
outernost part is a rigid polymer conposed of 40 to
100 percent by weight of an nethacrylate ester, 0 to
60 percent by weight of an acrylate ester, 0 to 60
percent by wei ght of an grgq&gic vi nyl nononer, O to
10 percent by weight of a “rultifunctional nononer,
and 0 to 20 percent by weight of a vinyl nonomer
~copol yneri zable with the nethacrylate ester, the

welghy Wgt%ne@f@'ﬁ%tmdvmfel anemetse, V0 iy Ipneamerent by
. Typi cal processes for producing the above graft

welglt yorerd Wiy Hedan it monehetai |and, 0 flor 2 arpiesnt by
. Japanese Unexam ned Patent_Appljcation Publication

welglys 05 op N HBE3 /OTOne) RANGBORE L BFRP R 2868BEhaut are

of limted to these. 15 The reason that the
(e ARt A i FEL T a1 pol SR & aF Y hreamad y arckdhes

. foll . Th ft pol) h be, i d

in 8 APALRUE g, 0ral L pelyrers bove  begn, W del ).

craflEty B ML SN o1 e sosl e, (hepelnel tor aloo, oone
inv BSOS N6 LeS A S 85 SRONL L8 IS s o

met @S I nmpact resistance and handleability of a
powder can be produced even when the graft polynmer of
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particle conposition. However, t graft polymer
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above polyners. For exanple,
flexible polymer phase serving as an interlayer, and a rigid
polymer phase serving as the outermost layer, a preferred
example of the rigid polymer phase (in this case, the
innermost layer) that does not serve as the outermost part
is a rigid polymer composed of 40 to 100 percent by weight
of an methacrylate ester, 0 to 60 percent by weight of an
acrylate ester, 0 to 60 percent by weight of an aromatic
vinyl monomer, 0 to 10 percent by weight of a
multifunctional monomer, and 0 to 20 percent by weight of a
vinyl monomer copolymerizable with the methacrylate ester,
the acrylate ester, and the aromatic vinyl monomer.

Typical processes for producing the above graft

polymers are described in detail in, for example, Japanese

Unexamined Patent Application Publication Nos. 2002-363372,

2003-11939%6, and 9-286830, but are not limited to these.



pol yners prepared by copol ynerization or graft

pol yneri zati on of a nononeric conposition mainly

conposed of at |east one nononer selected fromthe

foll ow ng nononmer group nmay be used al one or as a

m xture for the flexible polynmer and the rigid

pol ynmer. Exanples of the nonomer group include (1)

al kyl acryl ates containLng5aQ al kyl group having up

to 10 carbon atons, for exanple, nethyl acrylate,

ethyl acrylate, butyl acrylate, and 2-ethyl hexyl

acrylate; (2) alkyl nethacrylates containing an al kyl
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vi nyl carboxyljc acids such as acrylic acid and
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However, the graft polymer usable in the present
invention is not limited to the above polymers. For example,
polymers prepared by copolymerization or graft
polymerization of a monomeric composition mainly composed of
at least one monomer selected from the following monomer
group may be used alone or as a mixture for the flexible-
polymer and the rigid polymer.

Examples of the monomer group include (1) alkyl
acrylates containing an alkyl group having up to 10 carbon
atoms, for example, methyl acrylate, ethyl acrylate, butyl
acrylate, and 2-ethylhexyl acrylate; (2) alkyl methacrylates
containing an alkyl group having up to 10 carbon atoms, for
example, methyl methacrylate, ethyl methacrylate, butyl
methacrylate, and 2-ethylhexyl methacrylate; (3) vinylarenes

such as styrene, a-methylstyrene, monocchlorostyrene, and




rigid polynmer phase of the outernost part in the graft
polymer (A) is preferably 0.5 to 10 percent by wei ght
and nore preferably 1 to 9 percent by weight. Wen
the ratio by weight of the rigid polyner phase of the
outernost part in the graft polynmer (A) exceeds 10
percent by weight, the blocking resistance of the
coagul ated particle conposition of the present
i nvention is inproved conpared with an ordinary
coagul ated particle conposition. However, in such a
case, since the anpbunt of the flexible polyner phase
dichhoresbvgeact pél yweryleateexshbedacidsi gachizamcrylic

effect of inparting inpact resistance to
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a result, the shape retention (i.e., elast|C|ty) of
metmi&rﬁnﬂgyjated particles is extrenely decreased and,

for exanple, the coagulated particles easily undergo

plTast iratdef aynatdightand the flexible polymer phase/ the

rigid polymer phase in the graft polymer (A) in the present
invention is not particularly limited. The ratio of the
rigid polymer phase of the outermost part in the graft
polymer (A) is preferably 0.5 to 10 percent by weight and
more preferably 1 to 9 percent by weight. When the ratio by
weight of the rigid polymer phase of the outermost part in
the graft polymer (A) exceeds 10 percent by weight, the
blocking resistance of the coagulated particle composition
of the present invention is improved compared with an
ordinary coagulated particle composition. However, in such
a case, since the amount of the flexible polymer phase in
the graft polymer is decreased, a significant effect of
imparting impact resistance to thermoplastic resins or the

like tends to be difficult to exhibit. On the other hand,




bl ocki ng by a weak shear. Thus, both physical

properties of the effect of inparting inpact

resi stance and the handleability of the powder may

not be satisfied at high Ilevel. In the present

i nvention, coagul ated particles of the graft polymer

(A) include a water-sol uble polynmer conmpound (B)

havi ng a physi cal gel-fognhqg_property. Herein, the

term "physical gel"” means a gel containing physica

crosslinking forned by hydrogen bonds, ionic bonds, or
~ the formation of chel ates between pol yner nol ecul es.
in The parasehergavieigrat physy cediget -¢Drthagr priopardlymer

means that a change - 18 froma viscous fluid (sol)
phagy ah Ehastehernegeljaranibetheigraft ypobseswed whigh less

el ling agent such as an inorganic salt or acid is
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after recovering become excessively soft. As a result, the
shape retention (i.e., elasticity) of the coagulated
particles is extremely decreased and, for example, the
coagulated particles easily undergo plastic deformation and
blocking by a weak shear. Thus, both physical properties of
the effect of imparting impact resistance and the
handleability of the powder may not be satisfied at high
level.

In the present invention, coagulated particles of the
graft polymer (A) include a water-soluble polymer compound
(B) having a physical gel-forming property. Herein, the
term "physical gel" means a gel containing physical

crosslinking formed by hydrcogen bonds, ionic bonds, or the

formation of chelates between polymer molecules. The phrase.

"having a physical gel-forming property" means that a change



al gi nate, and ammoni um al gi nat e;
hydr oxyet hyl net hyl cel | ul ose;
hydr oxypr opyl net hyl cel | ul ose; car boxynet hyl cel | ul ose;
agar; gelatin; carrageenan; glucomannan; pectin;
curdl an; gellan gum and pol yacrylic acid
derivatives. In order to achieve the object of the
present invention, anong_thgse,
car boxynet hyl cel | ul ose, water-soluble alginic acid
derivatives, and polyacrylic acid derivatives are
nore preferable. Anong these, water-soluble alginic
fromca dvaeepyat fYesdaf eohbsto pref etapt ymeselige Thecamthe
. between mannuronic acid and guluronic acid in 19 the
visyatey- Sbfabredaryeni & eelbiveraoent veusls astan inorganic
articularly limted. However, a higher ratio of
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hysical gel tends to_increase. Therefore,
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havi ng the physical gel-tormng property in the
exhif&S@N! For example, a water-soluble polymer compound

- composed of a compound or a mixture containing two or more
compounds selected from the following group can be used.

- Examples thereof include water-soluble alginic acid
derivatives such as alginic acid, sodium alginate, potassium
alginate, and ammonium alginate;
hydroxyethylmethylcellulose; hydroxypropylmethylcellulose;
carboxymethylcellulose; agar; gelatin; carrageenan;
glucomannan; pectin; curdlan; gellan gum; and polyacrylic
acid derivatives. 1In order to achieve the object of the
present invention, among these, carboxymethylcellulose,
water—-soluble alginic acid derivatives, and polyacrylic acid
derivatives are more preferable. Among these, water-soluble

alginic acid derivatives are most preferably used.

The ratic between mannuronic acid and guluronic acid in



invention is preferably 0.01 to 3.0 parts by wei ght
and nore preferably 0.05 to 1.8 parts by wei ght
relative to 100 parts by weight of the graft polymer
(A). When the content of the water-soluble polyner
conpound (B) having the physical gel- formng property
is less than 0.01 parts by weight, the effect of
i mproving the bl ocking resistance of coagul ated
particles of the graft polyner after recovering and
the retention of the shape of the particles
(inpartation of elasticity to the coagul ated
the p‘&@??%’r%%}u}?%?m%lqm% 2pid qi¢ricative olexhithit. On
the other hand, when the content of the water-soluble
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chloride, sodiumnitrate, potassium nitrate, calcium

propErtor idesi e cildgt ehdmegnesddify of a 1.0 percent
by weight aqueous solution measured with a B-type viscometer
is preferably 2 to 22,000 mPa-s and more preferably 2 to
1,000 mPa*s.

| The content of the water-soluble polymer compound (B)
having the physical gel-forming property in the present
invention is preferably 0.01 to 3.0 parts by weight and more
preferably 0.05 to 1.8 parts by weight relative to 100 parts
by weight of the graft polymer (A). When the content of the
watér-soluble polymer compound (B) having the physical gel-
forming property is less than 0.01 parts by weight, the

effect of improving the blocking resistance of coagulated

particles of the graft polymer after recovering and the

retention of the shape of the particles (impartation of

elasticity to the coagulated particles) tends to be




sul fate, zinc sulfate, copper sulfate, cadm um
sulfate, bariumchloride, ferrous chloride, magnesi um
chloride, ferric chloride, ferric sulfate, alum num
sul fate, potassium alum and iron alum inorganic
acids such as hydrochloric acid, sulfuric acid,
nitric acid, and phosphoric acid; organic acids such
as acetic acid and formc 6ig; and organic acid
salts such as sodi um acetate, calciumacetate, sodium
formate, and cal cium formate. These may be used 21
._alone or as a mxture. Anong these, inorganic salts
diffjenrlasto seltmehl 0P dehe potlaesihanah| Wrén e hammniann
sul fate, sodium sul fate, amoni um chloride, cal cium
of e o¥derr —Fekiols Pelymer ecomreiesi (Bh StATiR®, the nc
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Examples of the gelling agent (C) usable in the present
invention include inorganic salts such as sodium chloride,
potassium chloride, lithium chloride, sodium bromide,
potassium bromide, lithium bromide, potassium iodide,
lithium iodide, potassium sulfate, ammonium sulfate, sodium
sulfate, ammonium chloride, sodium nitrate, potassium
nitrate, calcium chloride, ferrous sulfate, magnesium
sulfate, zinc sulfate, copper sulfate, cadmium sulfate,
barium chloride, ferrous chloride, magnesium chloride,
ferric chloride, ferric sulfate, aluminum sulfate, potassium

alum, and iron alum; inorganic acids such as hydrochloric

acid, sulfuric acid, nitric acid, and phosphoric acid;

organic acids such as acetic acid and formic acid; and

organic acid salts such as sodium acetate, calcium acetate,

sodium formate, and calcium formate. These may be used




producti on of the conposition of the present invention
is not particularly limted but is preferably 0.2 to
20 parts by weight and nore preferably 0.5 to 15
parts by weight relative to 100 parts by wei ght of
the graft polymer (A). Preferably, nost part of the
gelling agent (C) can be washed away in the water
washi ng process when the_cgagul ated particles are
recovered. Preferably, less than 1 part by - 22
wei ght and nore preferably 0.01 to 0.5 parts by weight
of the gelling agent (C) relative to 100 parts by
alopeightadfa it gFaf t FePRarerhes), riemiiornic realies cagdh as
where the residual anmount of the gelling agent (C)
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fetention of the shape of coagul ated particles

and (foward atdien @fn eieag-,tﬂeaﬂetﬂéﬂlqz uaRRgW 1dRd (parity cl es) ;
and (2) A dried product of a non-

combinations of two or more of the gelling agents.

S

In the present invention, when a water-soluble alginic
acid derivative is used as the water-socluble polymer
compound (B) having the physical gel-forming property,
calcium chloride, ferrous sulfate, ferrous chloride, ferric
chleride, ferric sulfate, aluminum sulfate, or the like can
be suitably used as the gelling.agent (C).

The amount of the gelling agent (C) added in the
production of the composition of the present invention is
not particularly limited but is preferably 0.2 to 20 parts
by weight and more preferably 0.5 to 15 parts by weight
-relative to 100 parts by weight of the graft polymer (&).
Preferably, most part of the gelling agent (C) can be washed
away in the water washing process when the coagulated

particles are recovered. Preferably, less than 1 part by




sticky physical gel coexists in coagul ated particl es,

t hereby i nproving the bl ocking resistance of the

coagul ated particles and the retention of the shape

of the coagulated particles (inpartation of

el asticity to the coagul ated particles) even after

the coagul ated particles are dried. Japanese

Unexam ned Patent Applicatign_Publication No. 23

52- 37987 di scl oses a process perfornmed under regul ated

conditions as a process for granulating a rubbery
lymer Jlatex that is extrenely difficult to recover
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recovered polymeric coagul ate x general ,
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parts by wei ght of a forelgn matt er .
moldiases mhdwe Be ghzugdecul ar - wei ght polyanlon) is

contained in a polyner, various types of quality such

asn npacC prie@enst df@ntion, the purposes of adding the
water-soluble polymer compound (B) having the physical gel-
forming property and the geliing agent (C) therefor are as
follows: (1) A non-sticky physical gel coexists in
coagulated particles of the graft polymer, thereby improving
the blocking resistance of the coagulated particles in the
course of recoverlng and the retentlon of the shape of
coagulated partlcles (lmpartatlon ot elast1c1ty to
coagulated particles); and (2) A dried product of a non-
sticky physical gel coexists in coagulated particles,
thereby improving the blocking resistance of the coagulated
particles and the retention of the shape of the coagulated
particles (impartation of elasticity to the coagulated
particles) even after the coagulatéd particles are dried.

Japanese Unexamined Patent Application Publication No.




strength and thermal stability of the original rubber

polynmer are inpaired. As a result, it is difficult to

achi eve the object of the present invention, that is,

to satisfy the quality (for exanple, the effect of

I mproving inpact resistance) and the handl eability of

the powder at 24 - high level. The present invention

uses the graft polyner (A) ,4 ncluding at |east one

fl exi bl e polymer phase and™at |east one rigid polymer

phase, wherein the outernost part of the graft

olgner (A) includes the rigid polyner phase. Thereby,

52“5%8 ¢oftenatoaest Aepvatess speubbempd| ynee r coapoladed B)

having the physical gel-form ng property, which is a
confibk &R Aft ePTOCEaR berserarylatbigta Bulbbeny tmobymer

wei ght and preferably 0.05 to 1.8 parts by weight. As
latgx, Blgttist et haRal vaBi ffigulbf teneepoveerizan prrticle

mai ntai ned at a high level without inpairing the
forms ¢ ofF BREi RPPOTFRHg § nphdl PeseSrhpravahalt Heolvpmion y
ha such as thern?l stabili y, which _are inherent!y
VoL sRsSREPRYY h%ralﬁ%f?n%o%n%r@y%%m NP thelts
toi [ , t ed ticl .
o1 SRS BHSRY' 8.5 M EPatil 21 e PREL Ll o aten 16
' ini - I d havi th
SN B Rt e Sk ik WAL e e (R
' . .1 . wei d
one i @M in pégxéﬁi)/a[p%’%’azﬂt 5 %&ée?‘v@r p?%@o%%r\f\i'@@tthean

nore prefera par t ght of "an
e Vel She o The g aTt LRRoer” (0 gt ey
and beEOF@s 10 4 bb 6pd o AGh) aVei il of the high-molecular-
weight polyanion must be added relative to 100 parts by
weight of the polymeric solid content in the rubber latex.
In other words, in this process, at least 4.0 parts by
weight of the high-molecular-weight polyanion must be added
in order to improve the blocking resistance of the recovered
polymeric coagulated particles.

In general, it can be easily assumed that when no less
than 4.0 parts'by weight of a foreign matter (i;e., in this
case, the high-molecular-weight polyanion) is contained in a
polymer, various types of quality such as impact resistance
strength and thermal stability of the original rubber
polymer are impaired. As a result, it is difficult to
'achieve the object of the present invention, that is, to
satisfy the quality (for example, the effect of improving

impact resistance) and the handleability of the powder at



obj ect of the present invention, that is, to satisfy
the quality such as the effect of inproving inpact
resi stance and the handleability of the powder at
high | evel. The suitable content of the anti-bl ocking
agent (D) is 25 affected by the content of the
wat er - sol ubl e pol yner conpound (B) having the
physi cal gel -form ng proge&ty_in the coagul ated
particles of the graft polyner (A). The total content
(addi ng anobunt) of the water-soluble polynmer conpound
(B% havi ng the physical gel-formng property and the
highntevel ecki ng agent (D) in the coagul ated particles of
the graft polyner is preferably 0.06 to 6.0 parts by
vel fhtbresmirte Wrendrias waes the a@fﬁam@mm@ght
. articularly preferably 0.5 to 0 parts by
lncgggbﬁ

¥ 7ol hERve ¢B° 160PPEP LS PHYYHRT gﬂﬁlﬁa%ﬁ? and agiic amast
o DI of B TS AL ST, (000 0L 3,
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thep & gg%g'cgelﬁ an%gg%gs oﬁe@%a%%f%? %PR?W% (Blashaping
the E%%?%ﬁ?*‘? S e OEmESs L SLBLE, HhERy, h?st by Bhgi ghy matter,
can e s&uald ty. @i"% as, dgt?arlegg aG¢ Vpgl(#'wrﬂ& gkgﬁéfg)raa%ly

resistance tends to d ease.” Int

0.05 Vet | Prpa 004 fb%meem{@f u@'fesmyr@{e GRITROL lllty
(B) haV|ng t he ysical gel-formng property an

of 1Y IpdbOEKidHh %ﬂ@"iﬁaj(r@alq{&j it traNeoUSd Vel without

impairing the effect of improving impact resistance and the

quality such as thermal stability, which are inherently

possessed by the graft polymer.

According to the present invention, in a coagulated
particle composition of a graft polymer, the composition
containing a water-soluble polymer compound having the
physical gel—fprming property, 0.05 to 3.0 parts by weight,
preferably 0.1 to 3.0 parts by weight, and more preferably
0.2 to 2.5 parts by weight of an anti-blocking agent (D) may
be added relative to 100 parts by weight of the graft
pqumer (A). Thereby, it becomes possible to achieve the
object of the present invention, that is, to satisfy the
quality such as the effect of improving impact resistance

and the handleability of the powder at high level.

The suitable content of the anti-blocking agent (D) is‘



cont ai ned (conbi ned). Thereby, the content of a
foreign matter in the coagul ated particles after
recovering can also be set to 2.0 parts by wei ght or
less in an ordinary case. 26 Consequently, it becones
possible to satisfy the quality such as the effect of
i nproving inpact resistance, which is inherently
possessed by the graft pgl?geg, and the handleability
of the powder at high level” The anti-bl ocki ng agent
(D) usable in the present invention is not
particularly limted. Fromthe viewpoint that the
affepiaed tyy stieh emntent off adhe ofatiemproviuvigle mpalgtmer
resi stance and the handl eability of the powder can be
compeindf (Bl RavigHdie 1wt icdbroskaimpining puipamtientn the
nmetal salt of an anionic surfactant and/or a

coa@ililetd Mt Polsmert i T luinabmensdy. . Wigie fotal
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al cohol's, sulfuric ester "salts of liquid fatty oil
by Wil & Che YAkl @nemor aliphatic a des,

phosphoric esters o

When the total content (adding amount) of the water-
soluble polymer compound (B) having the physical gel-forming
 property and the anti-blocking agent (D) in coagulated
particles of the graft polymer is less than 0.06 parts by
weight, the blocking resistance of the coagulated particles
after recovering may be detericrated. When the total
content (adding amount) exceeds 6.0 parts by weight, the
gquality such as the effect of improving impact resistance
tends to decrease.

In the present invention, both the water-soluble
polymer compound (B) having the physical gel-forming
property and the anti-blocking agent (D) are simultaneously
contained (combined). Thereby, the content of a foreign

matter in the coagulated particles after recovering can also

be set to 2.0 parts by weight or less in an ordinary case.




al i phatic al cohols, sulfonates of dibasic fatty acid
esters, sulfonates of aliphatic am des, alkylallyl
sul fonates, and - 27 formalin condensates of
napht hal ene sul fonates. Anong these, fatty acid
salts, sulfuric esters of higher alcohols, and
sul fonates of dibasic fatty acid esters can be
suitably used fromthe vigppoint that the quality
such as the effect of inproving inpact resistance and
the handleability of the powder can be satisfied at
hi gh I evel. However, the polyvalent netal salts of
Congp@iapi el ¥ur f hpareEe areonotble nie ethtsfheldee qumlity
crossllnked pol ynmer that can be used for the above
Sudﬁ)u‘?%o% i /TRt ok t 1RRr Y159 | {Pa el . ros by orte nkeich is

ared by polynerizing 30 to 60 percent by
lnhg\ﬁ‘?%ﬂfyo?gsﬂ%w l?ﬁét%%r%%\f% p %rrsﬁ%r@%t by

ht n ar t|c oner 1 to 25 percent
han%@ %% %rQ%% ?%kﬁ% -and 0 to 30
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a- met hyl styrene es o e cro
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groups per nol ecul e such as di vi nyl benzene,

saltl,cF bt Vdrengh i aodfa 4t Natd M @tL.crosslinked polymer
trimethyl ol propane tri(nmeth)acrylate, allyl
can be suitably used. When a crosslinked polymer is used,
the crosslinked polymer may be used together with a
lubricant, which is an optional component. Ten to 100
percent by weight of the crosslinked polymer and 0 to 90
percent by weight of the lubricant and preferably 50 to 100
percent by weight of the crosslinked pclymer and 0 to 50
percent by weight of the lubricant may be used.

Examples of the polyvalent metal salt of the anionic
surfactant that can be used for the above purpose include
polyvalent metal salts of an anionic surfactant such as
fatty acid salts, sulfuric esters of higher alcohols,
sulfuric ester salts of liquid fatty oil, sulfates of
aliphatic amines or aliphatic amides, phosphoric esters of
aliphatic alcohols, sulfonates of dibasic fatty acid esters,

sulfonates of aliphatic amides, alkylallyl sulfonates, and



(nmeth)acrylate, ethylene glycol di(neth)acrylate, 1,4
28 butanediol di(nmeth)acrylate, 1,6-hexanedi ol
(meth)acrylate, diallyl maleate, diallyl itaconate,
triallyl cyanurate, triallyl isocyanurate, diallyl
pht hal ate, and triallyl trimesate. Exanples of the
ot her copol yneri zabl e nononer i nclude vinyl cyani des
such as acrylonitrile and ,pethacrylonitrile, acrylic
acid, nethacrylic acid, %yl esters of acrylic acid,
and aIkyI esters of nethacryllc acid. The lubricant is
not particularly limted. Exanples of the |ubricant
formptindecr@aeryaaes def sherhabaserar puliehdtes2- Among these,

T%drox stearlc acid, and behenic acid; fatty acid
fat{giafid s3 +isS suThl BeT 57 skt ienrelf ke akdahnls, and

t t d h as ol ei.c am de,
sl EOREl o abh S ARLs s o (e K SHRRRS. Ty SRy used

aryl, stear sop@itan stearate such as sorbltan
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limHacaerpleymno 12- hydroxystearate pentaerythritol
tetrastearate, hardened castor oil, 12- hydroxystearic

aghd, cebR¥hengRias a¥1¢eerokei¢ %Ehd%e gk¥eerBl the above
nonost earate, and gl ycerol nonolaurate are suitably

purptssd. i sThstv glaweraverage paditded e 9 28 2fs160a8d ¥Admer

particles of the graft polyner in the present
prepaneehtdyopdlsymerizing 30 to 60 percent by weight of
methyl methacrylate, 65 to 35 percent by weight an aromatic
.vinyl menomer, 0.1 to 25 percent by weight of a
crosslinkable monomer, and 0 to 30 percent by weight of
another copoclymerizable monomer can be suitably used from
the viewpoint that the guality such as the effect of
improving impact resistance and the handleability of the
powder can be satisfied at high level. However, the
crossiinked polymer is not limited to these.

Examples of the aromatic vinyl monomer include styrene
and a-methylstyrene. Examples of the crosslinkable monomer
include compounds each having two or more functional groups
per molecule such as divinylbenzene, 1,3-butylene glycol

dimethacrylate, trimethylolpropane tri{meth)acrylate, allyl

(meth)acrylate, ethylene glycol di(meth)acrylate, 1,4-




29 not particularly Iimted and may be freely

controlled according to the supply formof dried

particles, i.e., a product. In general, the

vol une-average particle size neasured with a

M CROTRAC FRA- SVRSC (manufactured by N KKI SO Co.,

Ltd.) is preferably 50 mto 5.0 mm and nore preferably

75 pmto 3.0 nm Accordi ng,50_need, additives such as

an antioxidant, a heat stabilizer, an ultraviolet

absorber, a pignment, an antistatic agent, and a

| ubricant may be appropriately added to the
butapadirht &8 (BAFR] 2FBY tdRDost t Porevanediobr GBehr) acrylate,

. Invention. The coagul ated particle conposition

dialbtebrBrhge e t k2l pY bsErCORREM | bR ahhy bec g emdl sy

.used. as an inpact nodjfjer  of thernoplastic resjins
trig]ERL ALSOPHITURRT Br | Gb? B HRICNE et B #1619 BSY s,
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e preseht I nventron w now esc

I mHrt e c 88t ald R tﬂ%@:tqwl% fy OXRTRIELS %{galm &s of
present 1 nvention 1S not limtedto these exanpl es.
the Mubricant include fatty acids such as stearic acid, 12~
hydroxystearic acid, and behenic acid; fatty acid metal
salts such as zinc stearate and calcium stearate; fatty acid
amides such as oleic amide, ethylenebisamide, and erucic
amide; butyl stearate; stearyl stearate; sorbitan stearate
such as sorbitan monostearate; pentaerythritol stearate such
as pentaerythritol tetrastearate; glycerol esters of fatty
acids such as glycerol monobehenate, glycerol mono 12-
hydroxystearate, glycerol monostearate, and glycerol
monolaurate; fatty acid esters such as hardened castor oil;
and higher alcohols such as stearyl alcohol. Among these,
glycercl monobehenate, glycercl mono 12-hydroxystearate,
pentaerythritol tetrastearate, hardened castor oil, 12-
hydroxystearic acid, ethylenebisamide, oleic amide, glycerol
monostearate, and glycerol moncolaurate are suitably used.
The volume-average particle size of ccagulated

particles of the graft pclymer in the present invention is



(Bl ocking resistance) Dried particles (30 g) (drying
condition: 50C x 12 hours; sieve: 16-nmesh pass) of
coagul ated particles prepared in each exanple and
each conparative exanple were placed in a cylindrica
container wth a dianeter of 5 cm and a load of 0.3
kg/ cn2 was applied at 60C. The particles were kept in
a thernostatic chanber at QC for 2 hours while the
| oad was applied. Subsequently, the particles were
left to cool at 25C for 2 hours while the | oad was
applied to prepare a block. The collapse ratio of the
not resut i Fababl vekimbsed nuad uneyl v t iree bowdert 1@kt et
PT-R (manufactured by Hosokawa M cron Corporation) by
accappi ¥ nke at Ve brappbn Form 6ot séebrdisPa ki hles vibratd on
strength of 2.2 and an opening of sieve nesh of 750
Prodiptt ThelR o¥$RpER: 1 atho W1 BT DEAIDERA T et s sl by

t he follomﬁnq%ggqgation 1): Collapse ratio (9% = Héva
measukps  Yuth x@ ThHCRRERAR | B 15 VR She A B ARC T8 © SBh s KKI SO
t ight of the bJock before the vibration and W
co- ﬂréﬁ‘f%@enﬁ %%%%%%1« 3 Hhd b1 ok ™ et NS g afferably
75 éﬁeag 9f6er the vibration. In the evaluation, a powder
aving a é%?1apse ratio of 80% or nore was eval uated

a . r. havi ol | se ratio_of. 60% or
%Mgﬂﬁﬁﬁjﬁ%ggygﬁgﬁﬁ é@%%aggvé% u as an antioXxidant, a

nore an eval uated as t1talr, a
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t han 60% was eval uated as poor, ving a

ant%e&tﬁ!ﬁ:ﬁé{ép Ha | 2588k AORNRS, 3L 5 SUAL UALED, 8Rideq
to the coagulated particle composition of the present
invention.

The coagulated particle composition according to the
present invention can be suitably used as an impact modifier
of thermoplastic resins such as vinyl chloride resins,
(meth)acrylic resins, styrene resins, cérbonate resins,
amide resins, ester resins, and olefin resins or
thermosetting resins such as phenolic resins, epoxy resins,
unsaturated ester resins, urea resins, and melamine resins.
In particular, when the coagulated particle composition is
used as an impact modifier of wvinyl chloride resins, an
excellent effect can be exhibited.

EXAMPLES
The present invention will now be described in further

detail on the basis of examples, but the present invention

is not limited to these examples.



(Flowability indices of powder) Angle of repose, angle

of fall, angle of spatula, aerated bulk density,

packed bul k density, cohesion, dispersity, angle of

di fference, conpressibility, and wuniformty of dried

particles (drying condition: 50C x 12 hours; sieve:

16- mesh pass) of coagul ated particles prepared in

each exanpl e and each coqubagive exanpl e were

neasured w th a powder teSter PT-R (manufactured by

Hosokawa M cron Corporation) in accordance with the

Carr's nethod for evaluating flowability (Chem ca

Enth hedting, ragigsarvid). 18, pp. 163-168). The degree

of flowability was determ ned from the resulting

f | wedst [RastiHdices30 The dhgrisws arndifdiowebisidi Gy xwé2e

represented by, in the satisfactory order, excellent,
nouggr ySHevd: HooReSE B#SShoo , copgulpiorr] ravtickes imtepared
. Ef fect of _inproving inpact resistance) Dried _
in %?fei%%‘%fgp%%g“%aﬁ%* SR it ) VO f SR BBRAR ek placed in

rticles prepared in each exanpl e and_each

2 cRDIRAr LTy CORT® e T KRR X7 beic Ik Load
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a viny chloride res

was g@ﬂ%ﬁé . z gt%‘lﬁyseé%@&@lé 1%éjgglzftlibé/lev%iac hli%ffe[%@rteooa}:;qeol

I'nyl chlori resi'n cop on. e vin
at B7°C CALOr3 de [ £S1fh Mo 1 ans yas exiryded at, 180G o
wth a conpact counter-rotating tw n-screw extruder
blo®@nnemedtd D fse ratio of the resulting block was
measured with a powder tester PT-R (manufactured by Hosokawa
Micron Corporation) by applying a vibration for 60 seconds
with a vibration strength of 2.2 and an opening of sieve
- mesh of 750 um. The collapse ratio of the bleck was
determined by the following (equation 1):
Collapse ratio (%) = [(Wa - Wb)/Wal x 100 (equation 1)
wherein Wa represents the weight of the block before the
vibration and Wb represents the weight of the block
remaining on the sieve after the vibration.
In the evaluation, a powder having a collapse ratio of
80% or more was evaluated as good, a powder having a
collapse ratio of 60% or more and less than 80% was
evaluated as fair, a powder having a collapse ratio of 40%

or more and less than 60% was evaluated as poor, and a

powder having a collapse ratio of less than 40% was



Labo Plastom || (manufactured by Toyo Sei ki
Sei saku- Sho, Ltd.) to forma sheet having a w dth of
7 cmand a thickness of 3 nm The extruded nol di ng
was cut such that a notch was formed in the direction
perpendi cular to the flowng direction of the
extruder. Thus, 10 Charpy test pieces (test piece
type 1 (8 cmin length x_l3 min width, 3 mmin
t hi ckness), single notch A gR = 0.25 Mm) were
prepared and the Charpy inpact strength was eval uated
(JIS K-7111). (Thermal stability) Dried particles
evalBaedart steyrielght) of coagul ated particles
pr%&?red.in each exanpl e and each conparative exanple
wetlel aivaked ilist Hnddidsssiod [rsadlesil fate (2 parts by
wei ght), dibasic | ead phosphite (2 parts by weight),
difBsic °f et iceartdisd § @5 fedrt.s anglreicghtspatedieci um
stearate (0.5 parts by weight), and a vinyl chloride
aef?%%ﬁ? P el degrRacked Riohk gt SHEY orcaleimn 100

_parts by weight) to inyl chlorid i
TSRS 1 | T P Eth G A TE Ayl COBMGH s Yot

. iti 7 k dwth Lab o
an EQIRERY U £15, (10 S) e knepded w D s Lahe | sosc i 12
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evaluating flowability (Chemical Engineering, 1965, Vol. 18,

pp. 163-168}. The degree of flowability was determined from
the resulting flowability indices. The degrees of
flowability were represented by, in the satisfactory order,
excellent, very good, good, fair, poor, not good, and
terrible.

(Effect of improving impact resistance)

Dried particles (5.2 parts by weight) of coagulated
particles prepared in each example and each comparative
example were mixed with tribasic lead sulfate (2 parts by
weight), dibasic lead phosphite (2 parts by weight), dibasic
lead stearate (0.5 parts by weight), calcium stearate (0.5
parts by weight), and a vinyl chloride resin (average degree
of polymerization 1,000) (100 parts by weight) to prepare a

vinyl chloride resin composition. Each of the vinyl



equi pped with a thernoneter, a stirrer, a reflux
condenser, an inlet for a nitrogen gas, and a unit
for adding a nononer and an enulsifier, and the
m xture was heated to 50C with stirring in a nitrogen
flow. Subsequently, a mxture of butyl acrylate
(hereinafter also referred to as BA) (9.0 parts by
wei ght) and cunene hydrogegngde (0.02 parts by
wei ght) was fed. After 10 imi'nutes, a m xed solution
cont ai ni ng di sodi um et hyl enedi am net etraacetate (0.01
parts by weight), ferrous sulfate heptahydrate (0.2
chlepaide pysinetgmrdsiaimhsivas |detrudedrat SLEHEIT sviph a
wei ght); and sodi um fornal dehyde sul foxylate (0.2
COMPRE E SCOHYN W pFR a2 er® N -safewrexheudaas iaringpted to a
m xture was_ stirred for 1 hour, a nononeric m xture
Labe oft af Wil BAM@ES B ¢laried By weg yhtSeiki|dgdsaku-sho,
net hacryl ate (hereinafter also referred to as AMA),
Ltd(p & p%%/?% HySRHRE gMIVinhd CUiie Hydf dierdsd de (ol Phness
arts wei ght s added dropwi se tqQ the m xture
of £3° 2 Te 1S ise SRR Bl Heroried dUrtng tHech vas
ddi ti of ,the . .mononeric m xture, an.agueous,
forfF 1 o T R P R ST il i gring
: fate, -the ol ut,i on aining 1 part b
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er | f. 4 f-t t:he _ . 0 [ :
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thidYHSs L0 DRPAL QARIAG ViR & 1d 04 Blef 1D QI AP LN U ing
glass transition tenperature (herei'nafter i's

the leHededit @S shiPenddth WRAC evA W 244H e LantaiAing |
met hyl” methacrylate ™ (hereinafter also referred to as
MBhelrh=Q Rabbsibyywei ght)

Dried particles (5.2 parts by weight) of coagulated
particles prepared in each example and each comparative
example were mixed with tribasic lead sulfate (2 parts by
weight), dibasic lead phosphite (2 parts by weight), dibasic
lead stearate (0.5 parts by weight), calcium stearate (0.5
parts by weight), and a vinyl chloride resin (average degree
of polymerization 1,000) (100 parts by weight).to ﬁrépare a
vinyl chloride resin composition. Each of the vinyl
chloride resin compositions (70 g) was kneaded with a Labo
Plastomill (Model 20C200, manufactured by Toyo Seiki
Seisaku-Sho, Ltd.) with a rotational speed of the chamber
rotor of 60 rpm, at 200°C, and with 3 minutes of preheating

time. The time required for the yellowing of the resin was

measured.



and cunene hydroperoxide (0.01 parts by weight), which
serve as rigid polyner conponents, was continuously
added to the acrylic flexible polynmer at 50C over a
period of 30 mnutes. After the addition, cunmene
hydr operoxi de (0.1 parts by weight) was added and
stirring was continued for 1 hour to conplete
pol ynmeri zation. Thus, a grg%t _pol ynmer A having a
vol unme- aver age partlcle sizé of 0.175 m a polyneric
solid content of 35.4 percent by weight, a content of
flexi ble polyner of 95 percent by weight, and a
cofftesnadft ¥drgiak qnﬂ%hnnokymyrfoSCD serving as the
outernnst(gart of ercent by wei ght was_ prepared.
( reiget S ﬁ?@i%‘el‘gr%ih‘ei 5 e roB)WeBed foni s tceru| gmry L
arts by weig and sodium lauryl sulfate (0.043
Sulg%ws %yo%ur@ﬁ%%SvseYeWWeahth e gt abedr Bact ogla%aﬂ%%%or
a thernoneter, a stirrer,, a reflux condenser
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and distrile r parts by wel
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were fed.” After t Ing mxture was stirred for
_ wel%h@)oudias afeﬁzf&zﬂfiéﬁ 10 X L8 EONT A1 ] A3 Bo (@S o part s

wei ght
contalnlng dzsodiumethylenediaminetetraacetate (0.01 parts
by weight), ferrous sulfate heptahydrate (0.2 parts by
‘'weight), and distilled water (5 parts by weight); and sodium
formaldehyde sulfoxylate (0.2 parts by weight) were fed.
After the resulting mixture was stirred for 1 hour, a
monomeric mixture containing BA (85.5 parts by weight),
allyl methacrylate (hereinafter also referred to as AMA)
(G.5 barts by weight),.éhd cuﬁene hydfoperoxidé (0.0i parts
by weight) was added dropwise to the mixture over a period
of 5 hours. Furthermore, during the addition of the
monemeric mixture, an agqueocus solution of 5 percent by
weight sodium lauryl sulfate, the aqueous solution
containing 1 part by weight of sodium lauryl sulfate, was

continuously added over a period of 4 hours. After the

monomeric mixture was added, stirring was continued for 1.5



(0.5 parts by weight), and cunene hydroperoxide (0.01

parts by weight) was added dropwi se to the m xture

over a period of 5 hours. Furthernore, during the

addition of the nononeric m xture, an aqueous

solution of 5 percent by weight sodium ]l auryl

sul fate, the aqueous solution containing 1 part by

wei ght of sodium lauryl sulLfate, was continuously

added over a period of 4 hours. After the nononeric

m xture was added, stirring was continued for 1.5

hours to prepare an acrylic flexible polyner having a
houffg of pré&dadre Aami xexy kel e ontesk by MMVAVIEL Shapains dyglass

wei ght) and cunene hydroperoxide (0.001 parts by
tranglgie) , telberasery e(kereyigi e pod igerrempordnts, asvasd)

continuously added to the acrylic flexible polynmer at
of 5O GverP MPEFR BRI SN A Sacthk tegtharer %ion,

cunmene hydroperoxide (0.1 parts b% wei ght) was added
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volume-average particle size of 0.175 pm, a polymeric solid

CO

content of 35.4 percent by weight, a content of flexible
polymer of 95 percent by weight, and a content of rigid

polymer (Tg: 105°C) serving as the outermost part of 5

‘percent by weight was prepared.

(Preparation of graft pclymer B)

Deionized water (160‘parts'by weight) and sodium-lauryl
sulfate (0.043 parts by weight) were fed in a gléss reactor
eguipped with a thermometer, a stirrer, a reflux condenser,
an inlet for a nitrogen gas, and a unit for adding a monomer
and an emulsifier, and the mixture was heated to 50°C with
stirring in a nitrogen flow. Subsequently, a mixture of BA
(9.5 parts by weight) and cumene hydroperoxide (0.02 parts

by weight} was fed. After 10 minutes, a mixed sclution

containing discdium ethylenediaminetetraacetate (0.01 parts



and an enulsifier, and the m xture was heated to 50C

Wth stirring in a nitrogen flow Subsequently, a

m xture of BA (8.6 parts by weight) and cunene

hydr operoxi de (0.02 parts by weight) was fed. After

10 m nutes, a m xed solution containing disodium

et hyl enedi am netetraacetate (0.01 parts by weight),

ferrous sulfate heptahyd[aég (0.2 parts by weight),

and distilled water (5 parts by weight); and sodi um

formal dehyde sul foxylate (0.2 parts by weight) were

fed. After the resulting m xture was stirred for 1
by weighthe fonomes isihfxtareroiuadrig BA 4 8k0pant s

by weight), AMA (0.4 parts by weight), and cunene
WElW@}op@F@ﬂﬂe@iJ{U@i lres Ebwa/@s;?h:\a Wedsghdddednd sodium

dropwi se to the m xture over a period of 5 hours.
forrp%#@%%r%ll%ﬁml@t% he? adldRaiton f ek troritsies ifed-

m xture, an aqueous solution of 5 percent o) wei ght
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pol ymer conponént cont i nuo
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m nut es After t ition, cunene h;%%OpGFOXI
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conti nued for hour to conplete polymerization.
contdWSing® Orgdtt RO} Werghe WidiHiam lauryl sulfate, was
continuously added over a pericd cof 4 hours. After the
- monomeric mixture was added, stirring was continued for 1.5
hours to prepare an acrylic flexible polymer having a Tg of
-54°C. A mixture containing MMA (0.5 parts by weight) and
cumene hydroperoxide (0.001 parts by weight), which serve as
rigid polymer components, was continuously added to the
acrylic flexible polymer at 50°C over a period of 3 minutes.
After the addition, cumene hydroperoxide {0.1 parts by
welght) was added and stirring was continued for 1 hour to
complete polymerization. Thus, a graft pelymer B having a
volume-average particle size of 0.175 um, a polymeric solid
content of 35.4 percent by weight, a content of flexible
polymer of 99.5 percent by weight, and a content of rigid

polymer (Tg: 105°C) serving as the outermost part of 0.5



vol une- average particle size of 0.175 pm a polyneric

solid content of 35.4 percent by weight, a content of

flexible polymer of 90 percent by weight, and a

content of rigid polynmer (Tg: 105C) serving as the

outernost part of 10 percent by wei ght was prepared.

(Preparation of graft polynmer D) Deionized water (200

parts by wei ght), sodiunlsg p_ produced from beef

tallow (2 parts by weight); ferrous sulfate (0.002

parts by weight), disodi um

et hyl enedi am netetraacetate (0.005 parts by weight),
perpotasey uneiert ivay prespiede (0.2 parts by wei ght),

sodi um formal dehyde sul foxylate (0.2 parts by

wel Bgreoa - afgoad icdn @0 380 aednme th lwei ght ), styrene (20

parts by weight), and diisopropyl benzene .
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parts by weig fs, met hyl nethacrylate (5.0 parts by
by Wi g .wNkes! YiBNe A S5 d Daldy aelighld s8R fed
in a polynerization

containing discdium ethylenediaminetetraacetate (0.01 parts
by weight), ferrous sulfate heptahydrate (0.2 parts by

weight), and distilled water (5 parts by weight); and sodium
formaldehyde sulfoxylate (0.2 parts by weight) were fed.
After the resulting mixture was stirred for 1 hour, a
monomeric mixture containing BA (81.0 parts by weight), AMA
{0.4 parts by weight), and cumene hydroperoxide (0.01 parts
by weight) was added dropwise to the mixture over a period
of 5 hours. Furthermore, during the addition cof the
mencmeric mixture, an agquecus solution of 5 percent by
weight sodium lauryl sulfate, the agueous solution
containing 1 part by weight of sodium lauryl sulfate, was
continuously added over a period of 4 hours. After the

monomeric mixture was added, stirring was continued for 1.5

hours to prepare an acrylic flexible polymer having a Tg of



cont ai ner equi pped with a stirrer, and pol ynerization
was perforned at 60C for 4 hours. Thus, a graft
polymer D having a polyneric solid content of 36
percent by weight, a content of flexible polyner of
90 percent by weight, and a content of rigid polyner
(Tg: 105C) serving as the outernost part of 10
percent by wei ght was prodg ed. (Preparation of graft
pol ymer E) Dei oni zed wat er ?160 parts by weight) and
sodium | auryl sulfate (0.043 parts by weight) were
fed in a glass reactor equipped with a thernoneter, a
-54%¢i rrermistwet | oontoimonsMA G0 ipdets floy wedghty) ogaen:l
gas, and a unit for adding a nononmer and an
cumeng | kydreperenide hel nf X tkakt Sy et @t X 0 WO gdrve as
stirring in a nitrogen flow. Subsequently, a mxture
righf malymer 10@@@%6%*98 m@ﬁtqoraww drdper o?hede
(0,02 parts. by weight) was_fed. After 10 m nutes,
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sodi um | auryl sulfat'e, the aqueous sol ution
polymer (Tg: 105°C) serving as the outermost part of 10
percent by weight was prepared.

(Preparation of graft polymer D)

Deionized water {200 parts by weight), sodium socap
produced from beef tallow (2 parts by weight), ferrous
sulfate (0.002 parts by weight), disodium
ethylenediaminetetraacetate {0.005 parts by weight),
potassium tertiary phosphate (0.2 parts by weight), sodium
formaldehyde sulfoxylate (0.2 parts by weight), butadiene
(80 parts by weight)}, styrene (20 parts by weight), and
diisopropylbenzene hydroperoxide (0.1 parts by weight) were
fed in a pressure-resistant polymerization container
equipped with a stirrer, and polymerization was performed at

40°C for 15 hours. Thus, a diene flexible polymer with a

rate of polymerization conversion of 99% was prepared. The



containing 1 part by weight of sodiumlauryl sulfate,

was continuously added over a period of 4 hours.

After the nononeric mxture was added, stirring was

continued for 1.5 hours to prepare an acrylic

flexi ble polymer having a Tg of -54C. A mxture

containing MVA (15 parts by weight) and cunene

hydr oper oxi de (0.03 parts QM wei ght), which serve as

rigid polymer conponents, Was continuously added to
the acrylic flexible polynmer at 50C over a period of
60 minutes. After the addition, cunmene hydroperoxide
res@ Dt IngafisxByle vied Limgr wast exlded’ ameb st s rivy rige Vst )
continued for 1 hour to conplete polynerization.
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particle size of 0.175 m a polyneric solid content
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di 'sodi um et hyl enedi am netetraacetate (0.01 parts
having a polymeric sclid content of 36 percent by weight, a
content of flexible polymer of 90 percent by weight, and a
content of rigid polymer (Tg: 105°C) serving as the
outermost part of 10 percent by weight was produced.

(Preparation of graft polymer E)

Deionized water (160 parts by weight) and sodium lauryl
sulfate (0.043 parts by weight) were fed in a glass reactor
equipped with a thermometer, a stirrer, a reflux condenser,
an inlet for a nitrogen gas, and a unit for adding a monomer
and an emulsifier, and the mixture was heated to 50°C with
stirring in a nitrogen flow. Subsequently, a mixture of BA

(8.1 parts by welght) and cumene hydropercxide (0.02 parts
by weight) was fed. After 10 minutes, a mixed solution

containing disodium ethylenediaminetetraacetate (0.01 parts

by weight), ferrous sulfate heptahydrate (0.2 parts by



by weight), ferrous sulfate heptahydrate (0.2 parts by
weight), and distilled water (5 parts by weight); and
sodi um formal dehyde sul foxylate (0.2 parts by wei ght)
were fed. After the resulting mxture was stirred for
1 hour, a nonomeric mxture containing BA (90.0 parts
by weight), AMA (0.5 parts by weight), and cunene
hydr oper oxi de (0.01 parts Qy_meight) was added
dropwi se to the m xture ov%r a period of 5 hours.
Furthernore, during the addition of the nononeric
m xture, an aqueous solution of 5 percent by weight
welgodi uratdudist Sul dditwgtethel ageots Kolugidt) ; and sodium
containing 1 part by weight of sodium|auryl sulfate,
formmbdelroie | srubletylalkle ot @adt He&ry otristh @ s fed.
After the nononeric m xture was added, stirring was
AftepntiueesYbring Snikgins 1355 et o yhetd%art i%don.
Thus, a flexible polyner F (T_?: -54C) havi nvg a
mongrytiibe-BET HgR FEIENOSiIBe bf° 00 BETW PpWelaht), AMA
5;0' ynmeric soljd content of 35.§}p§rcent ’g}é vveL %ae andCS
(0. £ Rty T4 9 11 DAY G TIPSR 1Y Tei g
was repar ed reparation of_.crosslinked pol ymsr% .
by NETHH S o] SO0 1S Y, T Jhey L sodr i of diie-od
.5 parts_by weight), ferrous_.sul (q%OO ts by
of IS oo St e e el ot T8 005
nonffELS: DY VELON, And sodium forgp! ey de sl loxy) ate
.Z parts y weight) were ted 1n a polynmerization
L G0 AL AEL SO APEGs, WAL & S Tifteand dbm g ure was
We:L(%eate_ _tomﬁjtj)‘gl"é%l u usequently, a ﬁxe sol ution
conCOMM BN NG IBL W) weight of sodium lauryl sulfate, was
continuously added over a period of 4 hours. After the
monomeric mixture was added, stirring was continued for 1.5
hours to prepare an acrylic flexible polymer having a Tg of
-54°C. A mixture containing MMA (15 parts by weight) and
cumene hydroperoxide (0.03 parts by weight), which serve as
rigid polymer components, was continucusly added to the
acrylic flexible polymer at 50°C over a period of 60 minutes.
After the addition, cumene hydroperoxide (0.1 parts by
weight) was added and stirring was continued for 1 hour to
complete polymerization. Thus, a graft polymer E having a
volume-average particle size of 0.175 um, a polymeric solid
content of 35.4 percent by weight, a content of flexible
polymer of 85 percent by weight, and a content of rigid
polymer (Tg: 105°C) serving as the outermost part of 15

percent by weight was prepared.



nmet hacryl ate (55 percent by weight), styrene (40
percent by weight), 1,3-butyleneglycol dinethacrylate
(5 percent by weight) (total 100 parts by wei ght of
nonomers), and cumene hydroperoxide (0.3 parts by

wei ght) was continuously added over a period of 7
hours. During the addition, sodium oleate (0.5 parts
by wei ght each) was added gbtgr 2, 4, and 6 hours from
the start of the addition the m xed sol ution.

After the conpletion of the addition of the nononeric
m xed solution, postpolynerization was perforned for
2 Hemsrathivs, o greddl ipdethapolBiner latex with a rate

of polynerization conversion of 99% and a pol ymeric

sdldipnigss emtest @D 0pwmacdm iy wediofit) wasl poddamedauryl

EXAMPLE 1) An aqueous sol ution of sodium al gi nate
suliafq (043 Pats deinufakedir e didse Kisa ceh Gorporst ixsactor

(havi ng, an aqueous solution vjscosity of 120 nPas
STUHRRRY B i 3 hERE BT vi 3 OBt Ry, Wil 11l ux condenser,

cqfceq%ration,of 1.56fercent by wejght was_ added to a
=R iRk O1F the GrdShaiyrerie (pofyeriar seldiqs 2 moncmer

content: 100 parts. by wei, H%%so t hat the SOlk&F .
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. ive 1q 100 arts by i.qght of the graf.t_.polyne
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droplets'so as'to have a Vol ume-average dropl'et” size
by Wi @ROUty200:dn 1 N '1ft53'rrﬁ1“xﬂ]\teﬁ%ppaarxf?it§€d hawi 19 &

di aneter of 60 cmwth a spira owtype cone
cont & Ky MUE UrS QANE 1 U LSHHA V22 &Scath NQRY L parts
by weight), ferrous sulfate heptahydrate (0.2 parts by
weight), and distilled water (5 parts by weight); and sodium
formaldehyde sulfoxylate (0.2 parts by weight) were fed.
After the resulting mixture was stirred for 1 hour, a
monomeric mixture containing BA (90.0 parts by weight), AMA
(0.5 parts by weight), and cumene hydroperoxide (0.0l parts
by weight) was added dropwise to the mixture over a period
of 5 hours. Furthermore, during the addition of the
monomeric mixture, an aqueous solution of 5 percent by
welght sodium lauryl sulfate, the agueous solution
containing 1 part by weight of sodium lauryl sulfate, was
continuously added over a period of 4 hours. After the
monomeric mixture was added, stirring was continued for 1.5

hours to complete polymerization. Thus, a flexible polymer

F (Tg: -54°C) having a volume-average particle size of 0.175



di anmeter of 0.6 nmwas used and the spraying pressure
was 3.7 kg/cn2. The spray was perfornmed at a hei ght
of 5 mfrom the liquid |l evel at the bottom of the
tower. At the sanme tine, an aqueous sol ution of
calciumchloride with a concentration of 30 percent
by wei ght was sprayed into droplets each having a
droplet size of 0.1 to 10 ?1gsing a two-fluid nozzle
whi |l e the aqueous solution was mxed with air so that
the solid content of calciumchloride was 5 to 15
parts by weight relative to 100 parts by wei ght of the
pm, o afel pet yirers idrheordrap! exs 3. 4 heenvistgd Hyvatwsd ght, and
dropped into the tower were fed in a receiving tank
a2 centemle dotilaridile threlymesierof tHe teaticardnta maighdn was
aqueous solution of calciumchloride at 5Cwith a
Prepyfentrati on of 1.0 percent 43 - by weight, and were
then recovered. An aquequs sol ution of potassium
palfReParetdiortn of EorSdArked #9165 ) per cent by wei ght

.added h | ti [ uti f
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wittB M used- anh dPhels e Gl heated to 60°C.
Subsequently, a mixed solution containing methyl
methacrylate (55 percent by weight), styrene (40 percent by
weight), 1,3-butyleneglycol dimethacrylate (5 percent by
weight) (total 100 parts by weight of monomers), and cumene
| hydroperoxide (0.3 parts by weight) was continuously added
over a period of 7 hours. During the addition, sodium
cleate (0.5 parts by weight each) was added after 2, 4, and
6 hours from the start of the addition of the mixed solution.
After the completion of the addition of the monomeric mixed
solution, postpolymerization was performed for 2 hours.
Thus, a crosslinked polymer latex with a rate of
.polymerization conversion of 99% and a polymeric solid
content of 33 percent by weight was prepared.
| {(EXAMPLE 1)

An aqueous soluticn of sodium alginate (ALGITEX LL,



m xed |latex were fed in a receiving tank containing an
aqueous solution of calciumchloride at 1Cwth a
concentration of 1.0 percent by weight, the tank being
di sposed at the bottom of the tower. Secondary
aggregation between coagul ated | atex particles was
generated in the receiving tank. However, potassium
pal mtate was added and _a,yigorous stirring was then
performed, thereby a coaguﬁ%ted particle conposition
passi ng through the 16-nmesh sieve was obtai ned.
(EXAMPLE 3) The process was perforned as in Exanple 1

mangheeptreddty KinataexCofpatat gyalf t (fpotyrerarC amsased
and droplets of the 44 mxed |atex were fed in a

50 lylge@ WiRFasiiky cohtld himRp ah merfuamss wigiuta dir tafre

. calciumchloride at 20Cwith a concentration of 1.0

visqranelent) Byl theiHHonGHE TaniCbh&hd - dikgiessd &Y e ght
bottom of the tower. (EXAMPLE 4) The process was . ,

was RA4eH el asld i Bty P8ddefto g A N@AnBiRiti osolid
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Stiﬂ?gﬁjfg%‘%Mﬂfhd®@§M%&ﬂHréﬂg¥e a mixed latex. The mixed
latex at 5°C was sprayed into droplets so as to.have a
volume-average droplet size of about 200 pm in a cylindrical
apparatus having a diameter of 60 cm with a spiral flow-type
cone nozzle, which is one of pressure nozzles. A nozzle
diameter of 0.6 mm was used and the spraying pressure was
3.7 kg/cm?. The spray was performed at a height of 5 m from
the liquid level at the bottom of the tower. At the same
time, an aqueous solution of calcium chloride with a
concentration of 30 percent by weight was sprayed into
droplets each having-ardroplet size of 0.1 to 10 pm using a
two-fluid nozzle while the agueous solution was mixed with
alr so that the soclid content of calcium chloride was 5 to
15 parts by weight relative to 100 parts by weight of the
graft polymer A. The droplets of the mixed latex dropped
intoc the tower were fed in a receiving tank at the bottom of
the tower, the tank containing an agueous solution of

calcium chloride at 5°C with a concentration of 1.0 percent



t he anmount of potassiumpalmtate was 0.1 parts by

wei ght. (EXAMPLE 7) The process was perforned as in

Exanple 1 except the following: In place of the

aqueous solution of sodium alginate with a

concentration of 1.5 percent by weight, an aqueous

sol ution of hydroxypropyl nethyl cell ul ose (60SH 4000,

manuf act ured by Shin-Etsu em cal Co., Ltd.) (having

an aqueous sol ution viscosity of 4,000 nPas neasur ed

with a B- type visconeter) with a concentration of 2.0

percent by weight was added so that the solid content
by weéighydraxyprepy| te¢hyteedveteose was 0.4 parts by

wei ght 45 relative to 100 parts by wei ght of the

sdin cpmmentsafuttive ofr gfataeel jprepaAmitEXAVPLERBRE The

process was perforned as in Exanple 1 except that, in
conggageapion p%rp%r@?nmgmemh@me%sa@@ﬁcgawm@e

the crosslinked ymer was added so that the solid
res‘ébﬁ%@%ta%‘#emﬁes%f 551 ke d- PRI YhaEredhaksr 1o pFtipies so

ght relative to 100 parts, by wei ght of the SO|Id

thanﬁ?%n§o%ﬁdt¢ﬁPEﬁ%ﬁt°%o??%%§5¥9m R%é@%#%ﬁ?gwa%vﬁ- parts

agueous solution o di um al gi nate (AL

BY Vgt actor S by nlr@ O Hor BTt hakt M rFSifbous

ol uti on vi scosj as._.measured with B-t e
const %&%ﬁ! SRt el s O G S A e
70° s%érfddggotﬁeéféﬁrﬁ ex of ¢ he grafd, pol ymer D

po YIer i
Subsequently, the mixture was dehydrated and dried (50°C x
12 hours) to recover a coagulated particle composition.

{EXAMPLE 2)

The process was performed as in Example_l except that a
latex of the graft polymer B was used and droplets of the
mixed latex were fed in a receiving tank containing an
agueous solution of calcium chloride at 1°C with a
concentration of 1.0 percent by weight, the tank being
disposed at the bottom of the tower. Secondary aggregatlon
between coagulated latex partlcles was generated in the
receiving tank. However, potassium palmitate was added and
a vigorous stirring was then performed, thereby a ccagulated
particle composition passing through the 16-mesh sieve was
obtained.

(EXAMPLE 3)

The process was performed as in Example 1 except that a

latex of the graft pclymer C was used and droplets of the



content: 100 parts by weight) so that the solid
content of sodiumalginate was 0.4 parts by wei ght
relative to 100 parts by weight of the solid content
of the graft polynmer D. The m xture was stirred for 3
mnutes to prepare a mxed |atex. The m xed | atex at
25C was sprayed into droplets so as to have a
vol une- aver age dropl et SLZE of 200 min an atnosphere
containing 0.01 to 0.8 vol the percent of hydrogen
chloride gas in a cylindrical apparatus having a
dianmeter of 60 cmwth a spiral flowtype cone
mixewzidtex wech fad oite afreqrissiswr € ardz zas:a 1A imgy Are
di ameter of 0.6 mm was used and 46 the spraying
aqueress striel e 2T daieinm hHeoristayatnad * Getiftdy ed at a
height of 5 mfromthe liquid [evel at the bottom of
congde- kvt Sfhel ot optetantofost Heeffihded Hhat SenkdRsipel
o into the tower were fed in a receiving tank at the
dispRitedmiofthhdPAovigt 0% Hd'® d"Cont ai ni ng an aqueous
sol ution_ of hydrochloric acid at50C with a pH of 2.0,
en recovered. The crosslinked pol ymer

anidf
| 3.0 ts b i_ght lid tent: 1.0 t
b@g\%éipéﬁﬂes\%gé’a%d@%df\%l%ﬁ\eﬁé aSE au ia%‘% &3 essert’ that

sol ution of coaqul ated | atex ticl es lid.c ent
the SO RO SR EIFR R TSR SR oty

ng&%M% 9 bsequently, 25 percent by wei ght of sodium

hy'dr oxi de s added to control the pH of the slurry to

‘1‘ g‘?rr% ﬁéto'é%g%ts %g%%a Rt HRY Lhe rinpg&faﬁéﬁ%d 1a%x%§g fRhat
. y was then dehydrated an ried

the (R¥ant & NUHSIn alginate was 0.7 parts by weight and

the amount of potassium palmitate was 1.0 part by weilght.

(EXAMPLE 6)

The process was performed as in Example 1 except that
the amount of sodium alginate was 1.8 parts by weight and
the amount of potassium palmitate was 0.1 parts by weight.

(EXAMPLE 7)

The prqcess;was_pgrformed‘as in Example 1 except the
folleowing: Iﬁ piace df fhe aqueous solution of sodium
alginate with a concentration of 1.5 percent by weight, an
aqueous solution of hydroxypropylmethylcellulose (603H-4000,
manufactured by Shin-Etsu Chemical Co., Ltd.} (having an
agueous solution viscosity of 4,000 mPa:s measured with a B-
type viscometer) with a concentration of 2.0 percent by

weight was added so that the solid content of

hydroxypropylmethyicelluleose was 0.4 parts by weight



to recover the coagul ated | atex particles. (EXAMPLE

10) The process was performed as in Exanple 1 except

that the anount of potassiumpalmtate was 0.2 parts

by weight. (EXAMPLE 11) The process was perfornmed as

in Exanple 1 except that the anmount of sodium

alginate was 2.0 parts by weight and no potassium

pal mtate was added. (COyPAEQAII VE EXAMPLE 1) The

process was perforned as i Exanpl e 1 except that a 47

| atex of the graft polyner E was used and dropl ets of

the mxed |atex were fed in a receiving tank
relgiohvai e nf Grpaaridoysvsoihit | of Ofe catd tidim el @ort def dthe

30Cwith a concentration of 1.0 percent by weight,
grafhepeyikebheing di sposed at the bottom of the tower.

( COVPARATI VE EXAMPLE 2) The process was perforned as

i (EX8AHPIEe 80 except that a |atex of the graft pol ymer

F was used and droplets of the mxed |atex were fed

i The PEOSSHSh § atamie rdorEichiafy ian Exagidsud sacamitoryhet ,
. calci un%c I%de at 1Cwth a concentration of 1.0
in SRR by WEGHS DO G P EaA SORs &P M- 43k, the

bottom of the tower. Secondary aggregatiaon . between
crogRHlia &P 1HTy s (I Ve henerth 6Py I (qRTent of

recei ving tank.. However, _patassi.u almtate s .added
the a%qossallvr%eo cﬁjosl%?efl? My ]W_as R%H%rﬁe&gf%d,ret%‘ﬁy%o
100%% des |gé ssji.ng through t 16- nes,

TS Wayg oeojtpgg{ttneo : & Passl 1 S ofjeche grag]c
polymer A.

(EXAMPLE 9)

An agqueous solution of sodium alginate (ALGITEX 1I,
manufactured by Kimica Corporation) {(having an agueocus
solution viscosity of 120 mPa-s measured with a B-type
viscometer) with a concentration of 1.5 percent by weight
was added to a latex of the graft polymer D {(polymeric solid
content: 100 parts by welght) so that the solid content of
sodium alginate was 0.4 parts by weight relative to 100
parts by weight of the solid content of the graft polymer D.
' The mixture was stirred for 3 minutes to prepare a mixed
latex. The mixed latex at 25°C was sprayed into droplets so
as to have a volume-average droplet size of 200 pm in an
atmosphere containing 0.01 to 0.8 volume percent of hydrogen
chloride gas in a cylindrical apparatus having a diameter of

60 cm with a spiral flow-type cone nozzle, which is one of

pressure nozzles. A nozzle diameter of 0.6 mm was used and



( COMPARATI VE EXAMPLE 3) The process was perforned as
in Exanple 1 except that the anount of sodi um
al ginate was 4.0 parts by weight and no potassium
pal mtate was added. (COMPARATI VE EXAMPLE 4) The
process was perforned as in Exanple 1 except that the
anount of sodium al ginate was 0. 005 parts by wei ght.
( COVPARATI VE EXAMPLE 5) Ihg6p[ocess was perfornmed as
in Exanple 1 except that 48°- the no sodium al gi nate
was added. Table 1 shows the type of graft pol yner,
the ratio by weight of flexible polyner/ rigid
the peapyapines @nesgnss whe 3 outkyhost. pdite, spirevt wes of
wat er - sol ubl e pol ymer conpound having the physica
perfeIngdradi ry Jriopek tof (1 He fxge @fe watarid skdudll @t the
pol ymer), the content of water-sol uble polyner
bote@hfolind  hav AR t hel lghydi Galetyel oF ol My srbpleatar (t he

cont ent of mater-solubleépolyner), the type of
droppRd -PHorKitty tAhtveihe *dntert WiCeting teeks m the
agent nd the total .anpunt of water-sol uble polyner |
bo“c‘%?rp%%n ha VY h%’%rﬁﬁs‘?]%aﬁronfg?éifljf“& AT PIEPET t5P-AHdon
anti - bl ocki ng agent_ ( total _anpu of
o RSB 2 S e G it -HiERing dyertld pipre then
rec&fadl ated particle conpositions produced in the
exanpl'es and the conparative exanples. 0 - o Chl O

OTEQ E&osglznﬂeg b%l%m%@ latex (3.0 parts by weight)

(solid content: 1.0 part by weight) was added to the
resulting aqueous solution of coagulated latex particles
(solid content of the graft polymer D: 100 parts by weight)
with stirring. Subsequently, 25 percent by weight of sodium
hydroxide was added to control the pH of the slurry to 4.0.
A heat treatment was then performed at 95°C for 15 minutes.
The slurry was then dehydrated and dried (50°C x 12 hours)
to recover the ccagulated latex particles.

(EXAMPLE 10)

The process was performed as in Example 1 except that
the amount of potassium palmitate was 0.2 parts by weight.

(EXAMPLE 11)

The process was performed as in Example 1 except that
the amount of sodium alginate was 2.0 parts by weight and no
potassium palmitate was added.

(COMPARATIVE EXAMPLE 1)

The process was performed as in Example 1 except that a
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aqueous solution of calcium chloride at 30°C with a
concentration of 1.0 percent by weight, the tank being
disposed at the bottom of the tower.

(COMPARATIVE EXAMPLE 2)

The process was performed as in Example 1 except that a
latex of the graft polymer F was used and droplets of the
mixed latex were fed in a receiving tank containing an
aqueous solution of calcium chloride at 1°C with a
concentration of 1.0 percent by weight, the tank being
disposed at the bottom of the tower. Secondary aggregation
between coagulated latex particles was generated in the
receiving tank. However, potassium palmitate was added and
a vigorous stirring was then performed, thereby coagulated
particles passing through the 16-mesh sieve was obtained.

(COMPARATIVE EXAMPLE 3)

The process was performed as in Example 1 except that
the amount of sodium alginate was 4.0 parts by weight and no
potassium palmitate was added.

(COMPARATIVE EXAMPLE 4)

The process was performed as in Example 1 except that
the amount of sodium alginate was 0.005 parts by weight.

(COMPARATIVE EXAMPLE 5)

The process was performed as in Example 1 except that
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H Fied N dhows ot rioype o grafto poIwondt, the ratio by
weight of flexible polymer/ rigid polymer serving as the
outermost part, the type of water-soluble polymer compound
having the physical gel-forming property (the type of water-
soluble polymer), the content of water-soluble polymer
compound having the physical gel-forming property (the
content of water-soluble polymer), the type of anti-blocking
agent, the content of anti-blocking agent, and the total
- amount of water-soluble polymer compound having the physical
gel-forming property and anti-blocking agent (the total
amount of water-soluble polymer and anti-blocking agent) in
coagulated particle compositions produced in the examples

and the comparative examples.
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Exanple 11 Fair Fair 11.7 6 Conparative Fair Good 9.4
7 Exanple 1 Conparative Terrible Poor 10.5 7 Exanple
2 Conparative Exanple 3 Good Fair 9.7 5 Conparative
Fair Poor 12.4 7 Exanple 4 Conparative Fair Poor 11.7
7 Exanple 5 Referring to Exanples 1, 2, and 3 and
Conparative Exanples 1 and 2, when the ratio by

wei ght of flexible polynegO rigid polymer in the
graft polynmer (A) is in a °51 range of 90/10 to
99.5/0.5 (that is, the rigid polymer serving as the
outernost part in the graft polyner (A is in a range
of Tah 15 to shbwere ridente wayl used ight )ze sodagulct éd guarihiac] e
conposi tions having satisfactory quality such as the

resgffante, ofhé meovéagef npaeder eSl ovancki oy, timpddtke and

the handl eability of the powder can be produced.

resfpiaped ngt rong e E5camd e simprict het compdtat iared thermal

exanpl es when 0.

stakul bFY sof BRI bt

physi cal

the [R5 1S VRGBT CHHRA T IS PORYETS { A)
[ éﬁkiécle conposi tions haV|ng

gel -form ng

01 to 3.0 parts by wei
%@mﬁaﬁﬁﬁﬁkﬁnﬁPWEQS*ﬁﬁ@ﬁﬁ;Hﬁﬂﬁuced in

ght of the

property is contained in 100

coaqgul at ed
satisfactory quality

he effect of inproving inpact
Char Thermal
. Flowability -arpy stability
Bleocking . . impact .
) indices of Yellowing
resistance strength .
powder (3 /m2) time
(min)
Example 1 Good Very good 12.3 7
Example 2 Good Very good 12.0 7
Example 3 Good Good 11.5 7
Example 4 Good Very good 12.4 7
Example 5 Good Very good 12.7 7
Example 6 Good Very good 11.7 7
Example 7 Good Very good 12.1 7
Example 8 Good Very good 12.7 7
Example 9 Good Very good 12.2 7
Example 10 Fair Fair 13.1 7
Example 11 Fair Fair 11.7 6
comparative Fair Good 9.4 7
Example 1
Comparative | o . . iple Poor 10.5 7
Example 2
Comparative Good Fair 9.7 5
Example 3
Comparative Fair Poor 12.4 7
Example 4
comparative Fair Poor 11.7 7
Example 5

Referring to Exampies 1, 2,

Examples 1 and 2,

and 3 and Comparative

when the ratio by weight of flexible

polymer/ rigid polymer in the graft polymer (A) is in a




resistance or the like and the handleability of the
powder can be produced. Furthernore, referring to the
exanpl es and the conparative exanpl es, when the
content of the water-soluble polyner conpound (B)
havi ng the physical gel-formng property, the content
of the anti-blocking agent (D), and the total anount
of these are within the Lagges specified in the
present invention, coagulat’ed particle conpositions
that can satisfy the quality such as the effect of
i nproving inpact resistance or the |like and the
ranpandEe@bVEDt oot BEC. powdeat at s hi ghe | evel d caal arer
produced. 52 - CLAIMS 1. A coagul ated particle
sergbnposétthe cohprivssingpart.im ghafgradl ypelyidy (A) is in
containing at |east one flexible polyner phase and at
2 rppastodnl- pi g dlparyreenphageve et ki ncoddiel r@rmasticle
part of the graft polymer (A) includes the rigid
compes yREPLPhRAREING @t bF faetaby edpal Viersedhpounthg Byt fect
havi ng, a physical gel-form ng property; and a gelling
of JUBRPVIEY tHRFEF oFeSiherefd ¢heteontHre #tdtHee
ter-sol ubl ol yner . conpound (B) having the
handfeabd +tlje?§f€1i‘?nﬁ’fﬁw%‘?%p%?@yb‘?spr®@%e‘%o 3.0 parts by

Eﬁ%{%@t%&ﬁ*@loo ﬂart sad,?%/ttﬁﬁei rg&}p %fﬁ'flfi:}]ﬁ%e%r aft .
whe? 26D 1982 1 ot SITPL: DAL ok AL A AL PRI
polymer compound (B) having the physical gel-forming
property is contained in 100 parts by weight of the graft
polymer (A), coagulated particle compcsitions having
satisfactory quality such as the effect of improving impact
resistance or the like and the handleability of the powder
can be produced.

Furthermore, referring to the examples and the
comparative examples, when the content of the water-soluble
polymer compound (B) having the physical gel-forming
property, the content of the anti-blocking agent (D), and
'the total amount of these are within the ranges specified in
the present invention, coagulated particle compositions that
can satisfy the quality such as the effect of improving
impact resistance or the like and the handleability of the

powder at high level can be produced.



by weight. 2. The coagul ated particle conposition
according to claim 1, further conprising 0.05 to 3.0
parts by weight of an anti-bl ocking agent (D)
relative to 100 parts by weight of the graft polymer
(A). 3. The coagul ated particle conposition according
toclaim 1 or claim2, wherein the content of the
wat er - sol ubl e pol yner conggund (B) having the
physical gel-formng propgfty is 0.05 to 1.8 parts by
wei ght relative to 100 parts by weight of the graft
polymer (A). 53 4. The coagul ated particle
conposition according tocthaMmm 2 or claim3, wherein
the total content of the water-soluble polyner
1 comp ot By t ddvipangt 1diee phyrspasad tiget -dampe ingi nger operty
and the anti-blocking agent (D) is 0.1 to 3.0 parts
by viiaght podlvatsizvel 2o crdd spaning oy ielaght ook tfhexdgbakt
polymer (A). 5. The coagul ated particle conposition
polgpebrehade tan@mt s tofond af sl @ nol Wnemtpdrasian terein
total content of the water-soluble polyner conpound
the @RS Hy R phy il 9geit ok Prloperalyrdasd thve
. _anti-blocking agent (D) is 0.5 to 2.0 parts by wei ght
rlg%éh%ﬁ%ﬁ%??c?@iﬁ?barts by wei ght of the graft polyner

(A). 6. The.c ul ated particle conposition according
{8 éfﬁf}erar?@laﬁ% ERONSTET GOBPoEr dbn hRgLng & Bhysidal
wat er-sol ubl e pol ynmer, conpound (B) having the

gel SRR %ﬁﬁg%%;%ﬁrﬁf roperty is at |east one

c%n%%ﬁﬂqn%e%%%%%d(EﬁoghEXQ%%§¥ethylnethylcellulose,

wherein the content of the water-socluble polymer
compound (B) having the physical gel-forming property is
0.01 to 3.0 parts by weight relative to 100 parts by weight
of the graft poclymer (A) and

the content of the rigid polymer phase serving as the
outermost part in the graft polymer (A) is 0.5 to 10 percent
by weight.

2. The coagulated particle composition according to claim
1, further comprising 0.05 to 3.0 parts by weight of an
anti-blocking agent (D) relative to 100 parts by weight of
the graft polymer (A).

3. The coagulated particle composition according to claim
1 or claim 2, wherein the content of the water-soluble
polymer compound (B) having the physical gel-forming
property is 0.05 to 1.8 parts by weight relative to 100

parts by weight of the graft polymer {(A).



hydr oxypr opyl nmet hyl cel | ul ose, carboxynet hyl cel | ul ose,
wat er- soluble alginic acid derivatives, agar,
gel atin, carrageenan, glucomannan, pectin, curdlan,
gellan gum and polyacrylic acid derivatives. 7. The
coagul ated particle conmposition according to any one
of clains 2 to 6, wherein the anti-bl ocking agent (D)
is a polyval ent netal sal% of an anionic surfactant.
8. The coagul ated particle éoﬁposition according to
any one of clains 2 to 6, wherein the anti -bl ocking
agent (D) 54 conprises 10 to 100 percent by wei ght of
4a cThsstoakedat ol yaet i@l e paseto byt poh yaetszd gy b tdlaim
60 percent by weight of nethyl nethacrylate, 65 to 35
2 opertahn By weeéghinaphe arobal i coviayt abndmeryatkd-dweluble
25 percent by weight of a crosslinkable nononer, and
polpmep Qonpere@ntBbyhawighttlod rhyettel eebofyrmeitigabl e
nmononmer and O to 90 percent by weight of a |ubricant.
Properiyeaedagist a@@@lﬁaf@@émg camposi tPoniaickor dimg t& parts
claim 6, wherein the water-soluble polyner conpound
by y@iohavFatethee Fhyklearapet %rm%@ﬁor%&haj gEafE

lvvater soluble alginic acid derivative. 10. The
po E%%ﬁu (Bt ed particle conposition according to any one

sl SR IR U et U
i i
watéi’—eé%ﬂk?l@%cﬂ%elp aosn?posuenr IHQ) Sav?alnngiyq: e phaysircal gel-
forming property and the anti-blocking agent (D) is 0.5 to
2.0 parts by weight relative to 100 parts by weight of the
graft polymer (A).

6. The coagulated particle composition according to any
one of claims 1 to 5, wherein the water-soluble polymer
compound (B) having the physical gel-forming property is at
least one compound selected from hydroxyethyimethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose, water-
soluble alginic acid derivatives, agar, gelatin, carrageenan,
glucomannan, pectin, curdlan, gellan gum, and polyacrylic
acid derivatives.

7. The coagulated particle composition according to any
one of claims 2 to 6, wherein the anti-blocking agent (D) is
a polyvalent metal salt of an anionic surfactant.

8. The coagulated particle composition according to any

one of claims 2 to 6, wherein the anti-blocking agent (D)



and a rigid pol yner phase serving as an outer |ayer.
12. The coagul ated particle conposition according to
any one of clains 1 to 10, wherein the graft polymer
(A) conprises a rigid polynmer phase serving as the
innernost | ayer, a flexible polyner phase serving as
an interlayer, and a rigid polyner phase serving as
the outernost |ayer. 13. TE coagul ated particle
conposi tion according to a 3 “one of claims 1 to 12,
wherein the flexible polymer phase in 55 the graft
polymer (A) is a flexible polyner phase prepared by
compoi yeerii ng 500 tpeiOdniperyemeidlyt wef gt cofsaninked
acrylate ester, 0 to 40 percent by weight of an
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10. The coagulated particle composition according to any
one of claims 1 to 9, wherein the gelling agent (C) is an
inorganic salt and/or an acid.

11. The coagulated particle composition according to any
one of claims 1 to 10, wherein the graft polymer (A)
comprises a flexible polymer phase serving as an inner layer
and a rigid polymer phase serving as an ocuter layer.

12. The coagulated particle composition according to any
one cf claims 1 tb 10, wherein the graft polymer (A)
comprises a rigid polymer phase serving as the innermost
layer, a flexible polymer phase serving as an interlayer,
and a rigid polymer phase serving as the outermost layer.

13. The coagulated particle composition according to any

one of claims 1 to 12, wherein the flexible polymer phase in



pmand a glass transition tenperature of |ower than
20C. 15. The coagul ated particle conposition according
to any one of clains 1 to 14, wherein the rigid

pol ymer phase serving as the outernobst part in the
graft polynmer (A) is a rigid polyner phase prepared
by pol ynerizing a nononeric mxture containing O to
100 percent by weight of a__(neth)acrylate ester, 0 to
90 percent by wei ght of an°86~ aromatic vi nyl nononer,
0 to 25 percent by weight of a vinyl cyanide nononer,
and 0 to 20 percent by weight of a vinyl nononer

the copafyneolgadt e(M ths thef (eeih) @csyl gier esiefs ghdared
aromatic vinyl nmonomer, and the vinyl cyani de nononer,

by pheymergiohpob§ner phassehaeningon wi agst tonsi tdoylate
tenperature of 20C or higher.
ester, 0 to 40 percent by weight of an aromatic vinyl
monomer, 0 to 10 percent by weight of a vinyl monomer
copolymerizable with the acrylate ester and the aromatic
vinyl monomer, and 0 to 5 percent by weight of a
multifunctional monomer, the flexible polymer phase having a
volume-average particle size of 0.0l to 15.0C pum and a glass
transition temperature of lower than 20°C.

14. The coagulated particle composition according to any
one of claims 1 to 12, wherein the flexible polymer phase in
the graft polymer (A) is a flexible polymer phase prepared
by polymerizing 50 to 100 percent by weight of butadiene, 0
to 40 percent by weight of an aromatic vinyl monomer, 0 to
106 percent by weight of a vinyl monomer copolymerizable with
butadiene and the aromatic vinyl monomer, and 0 to 5 percent
by weight of a multifunctional monomer, the flexible polymer
phase having a volume-average particle size of 0.01 to 15.0
pm and a glass transition temperature of lower than 20°C.

15. The coagulated particle composition according to any
one of claims 1 to 14, wherein the rigid polymer phase
serving as the outermost part in the graft polymer (A) is a
- rigid polymer phase prepared by polymerizing a monomeric
mixture containing 0 to 100 percent by weight of a

(meth)acrylate ester, 0 to 90 percent by weight of an
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aromatic vinyl monomer, 0 to 25 percent by weight of a vinyl
cyanide monomer, and 0 to 20 percent by weight of a vinyl
monomer copolymerizable with the (meth)acrylate ester, the

aromatic vinyl monomer, and the vinyl cyanide monomer, the

rigid polymer phase having a glass transition temperature of

20°C or higher.




